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Table 1. Date of 1mplantation and spawnlng
(Data ln parentheses gives average eggsize ln mlillmeters ± standard dev1atl0n

-----------------------------------------------------------------------------------------------------------------------
F1Sh

#
Treatment

1st
Hormone Implantatlon

2nd 3rd 1st
Spawnl_!1g

2nd
-----------------------------------------------------------------------------------------------------------------------

1 LHRH-A & 3/7/85
LlqUJ.d Testosterone (NA)

2 LHRH-A & 3/14/85
LJ.quJ.d Testosterone (NA)

3 LHRH-A & 3/14/85
LJ.quJ.d Testosterone (NA)

4 LHRH-A 3/7/85
(NA)

5 LHRH-A 3/14/85
(NA)

5/8/85
(l 345±0 049)

5/9/85
(l 220±0 042)

5/12/85
(l 290±0 042)

4/13/85
(l 269±0 027)

4/11/85
(l 284+0 038)

4/13/85
(l 204±0 037)

3/26/85
(NA)

5/7 /85
(0 768±0 044)

5/10/85
(0 857±0 051)

5/10/85
(0 583.±,0 075)

5/2/85
(0 317±0 037)

5/9/85
(0 634±0 078)

5/6/85
(0 905±0 066)

4/9/85
(NA)

4/11/85
(0 435±0 042)

4/11/85
(0 790±O 029)

4/9/85
(0 887±0 071)

4/11/85
(0 853±0 032)

4/15/85
(0 375±NA)

2/28/85
(NA)

LHRH-A6

* No thJ.rd lmplantatlon
NA Data not ava11able

~



Table 2. Number of maturlng flSh ln dlfferent groups.

Group
#

Treatment Maturlng
Female Male

Not Maturlng Total % of
Maturlng

F1Sh

•

1

2

3

4

LHRH-A &
Testosterone

Sham Control

LHRH-A

Sham Control

LHRH-A

Sham Control

Control

6

1

4

o

2

o

o

9

1

3

o

1

o

o

4

2

13

4

7

4

24

19

4

20

4

10

4

24

79

50

35

o

30

o

o
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OCEANIC INSTITUTE FINFISH PROGRAM

OVERALL OBJECTIVES

1 To understand and control the reproduct10n of selected
f1nf1sh 1n capt1v1ty

2 To ach1eve econom1cal mass product10n of f1nf1sh fry for food
product10n

3 Techn1cal transfer

NEAR TERM GOALS

1 To develop technology for controlled reproduct10n of m1lkf1sh
1n capt1v1ty

Implementat10n Plan (next page)

2 To develop mass product10n techn1ques for m1lkf1sh fry.



M1lkf1Sh 1S the most 1mportant cultured mar1ne f1Sh 1n the world

In Ta1wan, Indones1a, and the Ph1l1pp1nes, about 600 m1ll1on pounds of

m1 1kf1 sh are cul tured annually Th1 s represents about half of the

product10n of all cultured mar1ne f1Sh 1n the world In these three

countnes, up to one m11l10n people are employed 1n the m1lkf1sh

1ndustry

M1lkf1Sh aquaculture has been pract1ced 1n AS1a for centunes,.
Many of the trad1t1onal methods are st1ll pract1ced today For

example, all of the Juven1le f1Sh needed to stock the ponds, the seed

for th1S crop, are st1ll gathered from the sea

For th1S 1mportant 1ndustry to cont1nue prov1d1ng the peoples of

AS1a w1th 1nexpens1ve prote1n, a more rel1able supply of seed needs to

be deve loped To do th1S, m1lkf1sh W111 have to be reproduced 1n

capt1v1ty. The Ocean1c Inst1tute 1S comm1tted to ach1ev1ng th1S goal

The Ocean1c Inst1tute 1S a pr1vate, nonprof1t foundat10n located

on Hawa11 1 s ma1n 1sland of Oahu The Ocean1c Inst1tute 1S ded1cated

to appl1ed SC1ence 1n the areas of aquaculture and oceanography 1985

marks OIls 25th ann1versary Ocean1c Inst1tute ' s 1nvolvement 1n th1S

program results from 1tS 1nternat10nally recogn1zed leadersh1p 1n

manne f1nf1sh reproductlOn Help1ng to 1mprove the world's food

produc1ng capab1l1t1es 1S the number one obJectlVe of the Oceamc

Inst1tute

Modern SClence knows a great deal about anlmal reproductlon We

have known how to reproduce the terrestrlal domestlc anlmals for

eas11y reproduced. In splte of many attempts, re 11 ab1e methods for

f1 rst step 1n the domest1 cat1 on process

•
thousands of years Indeed, controll ed reproductlOn 1s a necessary

Few aquat 1C an1 rna 1s are

reproduc1ng m11kf1sh do not eX1st

I I
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A cooperatlve agreement sponsored by the Unlted States Agency for

Internatlonal Development (U S AID) has been lnltlated to solve thlS

presslng problem

In thlS program, the Southeast ASlan Flsherles Development Center

ln the Ph1l1PP1nes, the Tungkang Marlne Laboratory In Talwan, and The

Ocean1c Instltute In Hawall are collaboratlng to tackle thlS lmportant

problem of mllkflsh captlve reproductl0n

Research actlvltles at all three labs wlll focus on the dlfflcult

task of reproduc1ng mllkflsh In captlvlty State of the art tech

nlques developed for controlled reproductl0n 1n other anlmals w1ll be

appl1ed to mllkf1sh

The AID-sponsored program at 01 encompasses f1ve areas of act1v1ty

These are

1 The state-of-the-art llterature reV1ew and publ1cat1on of a

book present1ng all that 1S known about m1lkf1sh

2 The orgamzatlOn of an lnternatlOnal workshop focus1ng on

mllkf1sh reproductlon and culture

3 The determlnat10n of the populat1on structure of mllkf1sh ln

the PaclflC Ocean

4 The maturatl0n of male m1lkflsh by feed1ng testosterone to

the flSh.

5 The controlled reproductl0n of m11kflsh by hormone 1mplanta

tlon

As the technology for reproduc1ng m1lkf1sh 1n capt1vlty lS belng

developed, the Oceanlc Instltute w1ll be traln1ng personnel from

varlOUS lnterested countrles In the state-of-the-art technology as It

develops
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M1lkf1Sh aquaculture prov1des h1gh qual1ty an1mal prote1n to the

peoples of these countnes at a relat1vely 1nexpenslVe pnce--1t 1S

truly the "People's F1Sh"
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- e •1~ IMfUMEN1'ATICN PLAN

1 0 oo..ANI'ATIrn La: Jan Feb M3r Apr l1Iy Jun Jul Aug Sept Q:t Nov D:c
1 1 Tank Preparatioo X
1 2 Get Fish X--;>
1 3 Techm.que IEvel.op31 X ;>
1 4 Pellet Study X--;> X ;>
1 5 E:xperJnEnt Begm X )-
1 6 Matunty Check X X X X X X X X X X
1 7 AnalysIS X )-
1 8 &tart Another EXpennent X ;>
1 9 S9cn.fJ.ce/S3Dp1e Fish X
2 0 Collect mood - RIA X X X X X X X
2 1 Analysis X---)-
2 2 Pub1J.cab.an X X X

3 0 SI'ATE OF 'lHE ARI' Ll1EOOURE RE.VIDl
3 1 Letter to Authors X
32 Response X
3 3 O1apters First Draft X
3 4 ReVJ.ew O1apters X ;>
3 5 Fmal Draft X ;>
3 6 Pub1.lsh fuok X

4 0 RFUl.ATIrn gruoy
41 Setup lab X
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4 3 Collect F:t.sh X ;>
4 4 ElectrophoresJ.S rata
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PI adults X ;>
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5 3 Collect mood - RIA X X X X X X
5 4 Sacn£~ce/Sample flSh X
5 5 End Experurent 1 (20 1Ieeks) X
5 6 futa AnalysIS X ;>

6 0 OXJ'E&\TIVE ACI'IVITIES-TAIWAN
6 1 lbrnme Implant x; )-
6 2 rata Collection X X X X X X
6 3 !later ~ty Tests X )-
6 4 Testosterone Exper:ine:lt X ;>

7 0 o:.xl'EIOO'IVE ACI'IVITIES-HII
7 1 Fish Collection X ;>
7 2 Hc.n:m:me Implant x; )-
7 3 PopJ1.ation Study X ;> x--;>

B 0 TAG MFEI'lm) X X

9 0 MII.J:FIDI\~ X
9 1 Publish WorksOOp ProceecI:uJgs X

X Acb.onTaken-V--,



THE OCEANIC INSTITUTE

MILKFISH MATURATION AND REPRODUCTION TRAINING PROJECT

FOR INDONESIAN CANDIDATES

SUMMARY

The tralnlng wlll be conducted Aprl1 1 through June 30, 1986, at
the Oceanlc Instltute at Makapuu POlnt, Walmanalo, Oahu, Hawal1,
USA The tralnlng wlll follow the research obJectlves of the U S
AID funded mll kfl sh research program bel ng conducted at the Oceam c
Instltute The maln subJect wlll be the hormone lnduced maturatlOn
and spaWnl ng of mll kfl sh (Chanos chanos) Student/tral nees wl11 be
worklng wlth mllkflsh throughout the tralnlng perlod Upon completlon
of the three month study penod, student/tralnees wl11 be famll1ar
wlth the baS1C techmques lnvolved, and have hands-on expenence In
the hormone lnduced maturatlon and reproductlon of thlS flnflsh

The tralnlng proJect can accommodate four (4) Indoneslan tralnees
and wlll cost $75,000 for the three month tralnlng perlod ThlS fee
lncludes round tnp alr fare, room and board expenses, lnstructlon
fees and supplles The tralnees should have had blologlcal SClences
and some prevlOus expen ence Wl th the culture of aquatl c orgam sms
Engllsh comprehensl0n must be excellent

COURSE CURRICULUM

I Background

A Introductlon and Orlentatlon to Faclllty Systems
1 alr and seawater supply
2 spawnlng faclllty
3 hatchery faclllty
4 phytoplankton and zooplankton culture facll1ty

B Specles Introductlon
1 11fe hlstory

C Baslc Laboratory Procedure
1 sterlle technlques
2. mlcroscope use and care

•
o Water Qua11ty Determlnatlon and Parameters

1 temperature
2 sa11 m ty
3 dlsso1ved oxygen (DO)
4. pH

MAKAPUU POINT. WAIMANALO HI 96795 • PHONE (8081259 7951 • MCI 6502462068 • TELEX 7238450 {TELEX HRJ • CABL E n('E:I\NlrJ;, T f ~
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E BaS1C Knowledge of Hormones and Thelr Role In Induced
Spawnlng
1 types of hormones
2 physlologlcal responses
3 natural vs synthetlc hormones
4 costs, avallablllty, and effectlveness

II Technlques

A Broodstock Malntenance
1 nutrltlonal requlrements
2 water quallty parameters
3 llght as a factor

a photoperlod
b lntenslty
c spectrum

B Broodstock Maturlty Determlnatlon and Selectlon
1 ldentlfYlng the sexes
2 determlnatlon of maturlty In females
3 sperm evaluatlon
4 health assessment

C Hormone Preparatlon and Admlnlstratlon
1 handllng and welghlng flSh
2 determlnatlon of hormone dosage
3. lmplantatlon preparatlon and admlnlstratlon
4 lnJectlon preparatlon and admlnlstratlon
5 oral preparatlon and admlnlstratlon
6 assessment followlng hormone admlnlstratlon

(Assumlng successful spawnlng)

o Egg Quallty Identlflcatlon and Egg Incubatlon
1 collectlon of eggs
2 handllng and care of eggs
3 determlnlng fertlllzatlon rate
4 fecundlty rate
5 staglng egg development
6 faclllty set-up

E Hatchery Overvlew
1 populatlon estlmates
2 determlnatlon of health
3 nutrltlonal requlrements
4 water quallty parameters
5 estlmatlon of requlred facllltles

August, 1985



METHODS FOR ACUTE AND CHRONIC HORMONE ADMINISTRATION IN FISH

Laurence W. Crlm

Marlne SClences Research Laboratory
Memorlal Unlverslty of Newfoundland

st John's Newfoundland AIC 5S7
Canada

Many methods are avallable for admlnlsterlng hormones to

flsh. The varlety of methods lncludes slmple 1nJectlons, hormone

baths, 1ncorporat1ng the hormone lnto the feed and more elaborate

methods of controlled hormone release from susta1ned-release

formulat1ons wh1ch are 1mplantable. The cho1ce of methodology

depends pr1marlly upon economlC and convenlence conslderat1ons

whlle endeavorlng to m1nlmlze the trauma assoclated wlth hormone

treatment protocols. As lmprovements are developed In the area

of sustalned-release dev1ces, more efflclent hormone dellvery

protocols wlll be avallable 1n the future.



ENVIRONMENTAL FACTORS IN FISH REPRODUCTION

Isao Hanyu and Hosseln Razanl

Department of Flsherles
Faculty of Agrlculture

The Unlverslty of Tokyo
Bunkyo-ku, Tokyo 113, Japan

In the rose bltterllng, Rhodeus ocellatus ocellatus, WhlCh

contlnues CyCllC spawnlng from sprlng through summer, gonadal

maturatlon was lnduced by ralslng the temperature above 10°C

In early sprlng Gonadal regreasslon at the termlnatlon of

spawnlng was effected by shortenlng the daylength below l3L.

ThlS photoperlodlc lnvolvement developed durlng July, probably

In connectlon wlth fatlgue In the endocrlne system. At a photo-

perlod over 14L, the regressed flsh could be soon brought lnto

recrudescence In the sprlng-spawnlng tablra bltterllng, Achel-

lognathus tablra, the lower llmltlng temperature for maturatlon

was about 13°C, whlle the gonadal lnvolutlon was caused by tem-

perature rlslng beyond 25°C In early summer. If the flsh kept

spawnlng under moderate temperatures, they were found to develop

photoperlodls~ wlthln a few months Durlng autumn, the sprlng-

spawnlng goldflSh could be rematured and suppressed respectlvely

under long and short daylengths comblned wlth 24°C

however, the pho~operlodlc response was depressed and maturatlon

could be completed regardless of daylength

t~on cycles were repeated for many months

Moreover, matura-

Patterns of env~ron-

mental regulat~on of ovar~an act~v~ty were compared, and common

features were dlscussed.



ENVIRONMENTAL FACTORS IN THE REPRODUCTION OF MILKFISH

Cheng-Sheng Lee

Ocean~c Inst~tute

Matapuu Po~nt

Wa~manalo, Hawa~~ 96795

The env~ronmental factors requ~red for the maturat~on and

spawn~ng of m~lkf~sh are not yet def~ned These factors ~nclude

temperature, photoper~od, sal~n~ty, lunar cycle, space, tank

shape and stress and w~ll be d~scussed ~n th~s chapter.

Long dayl~ght reg~mes and warm water temperatures seem to

be su~table for f~nal maturat~on. In nature, water temperature

determ~nes the length of the spawn~ng season. Sal~n~ty does

not affect gametogenes~s, but no spawn~ng occurs below a sal~-

n~ty of 8% The lunar cycle relates to the spawn~ng cycle In

nature but there ~s no relat~on under culture cond~t~ons Ma-

turat~on and spawn~ng are not ~nh~b~ted ~n a 25 m2 tank



NUTRITIONAL FACTORS IN FISH REPRODUCTION

AklO Kanazawa

Faculty of Flsherles
Kagoshlma Unlverslty

Although more than 300 specles of flSh have been cultured

In varlOUS countrles, the seed of these flSh has mostly depended

on the larvae from wlld flSh To establlsh the mass productlon

of seed flSh, lt 15 necessary to obtaln lots of good eggs and

healthy larval flSh.

It 15 llkely that the dlets used for culture of parent flSh

may affect the ovarlan maturatlon, spawnlng, and egg qualltles

But, only a llttle lnformatlon 15 avallable on these fleld.

In thlS presentatlon, the effects of protelns and amlno

aClds, IlPlds, mlnerals, Vltamlns and plgments In dlets on the

quaIltles of eggs of Ayu flsh, ralnbow trout, carp, mllkflsh,

red sea bream and Slgunas guttatus, were dlscussed. As a results,

It seems probable that the lmprovement of dlets for parent flshes,

In the formula of protelns, essentlal fatty aClds, phosphollPlds,

mlnerals, vltamlns, and plgments, promotes the sUltable produc-

tlon of good eggs requlred for flSh culture.



STATUS OF MARINE LARVAL CULTURE IN JAPAN

A Short H~story of Study to Solve Lordos~s of Red Seabream

K Fukusho

Nat~onal Research Inst~tute of Aquaculture

The technology for mass larval rear~ng of mar~ne f~shes has

been remarkably developed for the last 15 years, e g , 6 3 x 10 6

Juven~les (red seabream Pagrus maJor and porgy Acanthopagrus

schlegel~, 12.1-16.0 rom ~n TL) were produced ~n a hatchery w~th~n

three month per~od There are several reasons for the rap~d

and successful development of techn~que. As one of the ~mport

ant factors, ~ntroduct~on of a rot~fer Brach~onus pl~cat~l~s as

a food organ~sm and the development of ~ts culture should

be po~nted out (the product~on ment~oned above was supported by

the product~on of rot~fer, 1 2 x 10 12 ~nd~v~duals = ca 2 5 t

~n wet we~ght). Establ~shment of spawn-tak~ng method by natural

spawn~ng ~n tank ~s also another ~mportant factor (a female red

seabream of 1 kg spawns 2 x 10 6 eggs for the per~od of 1.5 month)

Furthermore, spec~al attent~on and ~mprovement ~n env~ronmental

management for larval rear~ng and mass culture of the rot~fer

promoted the development of fry product~on techn~que, therefore,

rear~ng w~th large-scale tank (100 t tank WJth harvest of 10 6

Juven~les of 10 rom ~n TL) and mass culture of the rot~fer w~th

b~g tank (40 t tank w~th harvest of 152.4 x 108 rot~fers = ca.

45 kg for 18 days) have become to be poss~ble Thls paper deals

w~th the lmportance of env~ronmental management of larval rear~ng

of mar~ne f~shes, ~llustrat~ng the ser~ous problems of lordos~s

~n red seabream and the h~story of research for ~ts solut~on as

an example of the successful management.



CONTENTS

I. Mass fry product~on

1. Mass product~on at Nat~onal or Prefectural F~sh Farm~ng

Center

1) Spawn tak~ng

2) Larval rearlng
3) Rot~fer culture

2 Mass product~on by aquacultur~sts

1) Rotlfer culture
2) Larval rear~ng

II. A new m~nute alga, Tetraselm~s tetrathele for rot~fer cul-

ture

I. Nutr~t~onal value of rot~fers w~th T tetrathele

2. Larval rearlng of red seabream by the rot~fer fed w~th

T tetrathele

III. Deformat~on

1. Lordos~s of red seabream -- a short h~story of study to

solve lordos~s

2. Anomalous colorat~on of a flounder, Paral~cthys ol~vaceus

IV. Brood stock

1. St~mulatlon and accelerat~on of maturat~on

2. Formula feeds for maturat~on

V. Breed~ng



POPULATION STRUCTURE OF THE MILKFISH CHANOS CHANOS,

PAST AND PROPOSED ANALYSIS

Clyde S. Tamaru

Ocean1c Inst1tute
Makapuu P01nt

Wa1manalo, Hawa11 96795

The most w1dely accepted def1n1t1on of a "spec1es", for

sexually reproduc1ng organ1sms lS that of a group of 1nd1v1duals

that can and do 1nterbreed among themselves In turn, th1S

group of 1nd1V1duals rema1n reproduct1vely lsolated from other

such groups The term 1nterbreed1ng 1mpl1es that there lS gene-

t1C un1form1ty w1th1n the taxon However, organ1sms that ex-

h1b1t a large geograph1c d1str1but1on have ObV10US geograph1c,

env1ronmental, and temporal barr1ers to gene flow. In fact,

most organ1sms do not behave as a slngle panm1ct1c group but

exh1b1t some degree of genet1c heterogene1ty Th1S w1th1n spe-

C1es d1fferent1at1on has been expla1ned by the eXlstence of

demes, populatlons, or races Deflnlng the populatlon structure

of a wlde ranglng marlne teleost such as the mllkflsh should

provlde lnslght lnto the forces that shape wlthln specles dlf-

ferentlatlon. Such lnformatlon lS hlghly relevant to under-

standlng how new specles orlglnate

The state of the art method used In determln1ng the popula-

t~on d~v~s~ons of a part~cular spec~es ~s d~scussed In add~-

t~on, the past work on stock structure of mllkf~sh ~s presented

followed by the proposed analysls to be carrled out at the

OceanlC Instltute



MILKFISH CULTURE IN TAIWAN

I-Chlu Llao

Tungkang Marlne Laboratory
Tungkang, Talwan 916, ROC

Contlnuous modlflcatlon for almost three hundred years glves

mllkflsh culture In Talwan a tradltlonal style of lts own It

lS called the shallow water pond or fertlllzlng culture system

In whlch the farmer grows benthlc algae by treatment of tlllage,

fertlllzatlon and sunnlng. Thls method fully utlllzes a balance

ecosystem In the mllkflsh ponds.

Another culture system lS recently developed and lmproved

It lS called the deep water pond or feedlng culture system In

whlch the unlt productlvlty may reach four to flve tlmes of that

of the tradltlonal style Due to the hlgher proflt In the modern

style than the tradltlonal one, the former lS becomlng more and

more popular. Nevertheless, the total natlonal productlon In-

creases rapldly and the 1mbalance of supply and demand results

In a reductlon of proflt and even bankruptcy

shock to mllkflsh farmlng lndustry

It becomes a blg

Brlef lntroductlon and comparlson of the above-mentloned

culture systems are made to lnvestlgate thelr advantages and

dlsadvantages

descrlbed.

A prospect of mllkflsh culture In Talwan lS also



MY EXPERIENCE IN ARTIFICIAL PROPAGATION OF MILKFISH

Lleh-Tang Lln

A speclal dlet was formulated to rear 110 10-11 years old

mllkflsh broodstock The body welghts ranged from 3 0-7 5 kg

The dlmenslon of three broodstock ponds was 750 m2 or 1,000 m2

by 1.3 m - 15m In depth.

Natural spawnlng and fertlllzatlon of eggs occurred 62

tlmes between the tlme perlod from Aprll 8 to September 21,

1984 The number of eggs collected from all of the spawns were

estlmated to be total 61,836,000 Fertll1zatlon rates from

lndlvldual spawnlng events ranged from 10% to 95% The total

number of hatched larvae from all of the spawns was estlmated

at 27,765,000 After a rearlng perlod between 13-24 days ap

proxlmately 4 4 mlll10ns flngerllngs ranglng from 1.0-1 6 cm

ln length were obtalned

Larvae were reared In outdoor nursery ponds The hlghest

survlval rate was estlmated at 76.2% wlth an average of appro

xlmately 17 7%

Maturatlon, spawnlng, and maSSlve productlon of larvae

were shown to be feaslble and practlcal for mllkflsh reared In

earthen bottom ponds



TRADITIONAL MILKFISH CULTURE IN TAIWAN

F.H. Chen

The tradltlonal shallow-water ml1kflsh culture 1S practlsed

accordlng to the seasons 1n the Ch1nese Agr1cultural Calendar

There are 24 "seasons" 1n a year Each one 1S glven a name

descr1b1ng the weather or natural condltlon. Each" season"

lasts for 15 days

"Spr1ng found", (February 4), marks the beglnnlng of the

worklng year. Durlng thlS perl0d preparat10n of the ponds are

performed. Th1S 1S followed wlth fry stock1ng Wh1Ch beglns at

"Br1ghtly clear", (Apr115). Over-wlntered fry are the f1rst to

be stocked New fry are stocked after "Sow1ng raln", (Apr1120)

Dependlng upon the growth of the f1Sh and the preva111ng

market sltuat1on, f1Sh may be harvested durlng the perlod from

"Summer Solst1ce", (June 21) to "Flrst frost", (October 23)

Over-wlnter ponds are prepared dur1ng the tlme between "Autumn

found", (August 5) and "Cold dew", (October 8) At" F1rst

frost" (October 23), flSh ready for over-wlnter are placed 1nto

the1r respect1ve over-w1nter ponds. All preparat10ns are com

pleted before "W1nter Solstlce", (December 22)

Improvement of the tradltlonal practlces of shallow-water

mllkflsh culture are dlscussed Stocklng densltles and flsh

productlon have fluctuated annually. Increases 1n productlon

have resulted In the drop of flSh prlces. Hence, the management

of m11kf1sh culture should be adJusted accordlngly. Suggest10ns

focused on the lffiprovement of the marketlng and process1ng of

ffi11kf1Sh are presented.



DEEP WATER POND SYS11M FOR MILKFISH CULTURE

C C Ch1U

For several hundred years, m1lkf1sh culture 1n

Ta1wan 1S performed by bU1ld1ng 30 cm deep ponds along

the coast Seawater lS 1nduced 1nto the ponds and benth1c

algae are grown bj appl1cat1on of r1ce bran as fert1l1zer

and sunl1ght.

An 1mproved modern culture system lS developed

recently by tak1ng advantage of the euryhal1ne character

lSt1CS of m1lkf1sh Fresh water lS used to culture the

f1Sh 1n 2 m deep ponds. Aerators and art1f1C1al feeds are

appl1ed Hence, the un1t stock1ng dens1ty lS allowed to

lncrease 2 to 3 t1mes, result1ng 1n a product1on 1ncrease

of 3 to 4 t1mes. Th1S modern culture method lS shown to

be a great success



A NEW HORMONE IMPLANTATION TECHNIQUE

FOR THE MILKFISH (Chanos chanos) FORSSKAL

Cheng-Sheng Lee, et al

OceanlC Instltute
Makapuu POlnt

Walmanalo, Hawall 96795

A common approach to brlng about the maturatlon of gonads

In mllkflsh lS to utlllze a serles of hormone lnJectlons Such

a technlque requlres that the lndlvldual flSh be handled re-

peatedly for each lnJectlon. ThlS part of the procedure often

tlmes lntroduces a stress factor WhlCh undoubtedly has some ne-

gatlve effects on the actlon of the hormone.

The development of a technlque that dellvers the deslred

hormone and mlnlmlzes the stress due to handllng would be ex-

tremely advantageous. Such methods are avallable and usually

employ slow tlme release pellets that have an effectlve duratlon

of between weeks to months

The prellmlnary results employlng an LH-RH choloesterol

based pellet conducted at the Oceanlc Instltute have shown some

very promlslng results ThlS lncludes the flrst reported In-

duced natural spawnlng of a mllkflsh In captlvlty that has re-

suIted In a fertlllzatlon rate of 95%.



OPENING REMARK

Mr. C C Young

Lad~es and gentlemen

It ~s my great pleasure to be here to part~c~pate ~n the

"Workshop on Reproduct~on and culture of M~lkf~sh" and to welcome

fore~gn fr~ends as well as local colleagues As Confuc~us 1

say~ng goes "How happy to greet fr~ends from remote places", I

feel the same

Dur~ng my ass~gnment as deputy ch~ef of M~n~stry of Econo

m~cs, I have many chances to v~s~t the Tungkang Mar~ne Laboratory

There were l~m~ted fac111t1es and few staff at that t~me How

ever, I f1nd a rather new atmosphere 1n TML today not only be

cause of the new bu~ld1ngs and wonderful fac111t1es, but also

because of the fantast~c potent~al that the aquaculture sc~en

t~sts have expressed. In add1t10n, I real1ze that th1s Workshop

1S part of the act~v~t1es of an 1nternat~onal cooperat1ve re

search program and would 11ke to congratulate the Ocean1c Inst1

tute, South East AS1an F~sher~es Development Center and Tungkang

Mar~ne Laboratory for such a successful beg1nn1ng

For centur~es, the culture of m1lkf1sh has prov1ded a source

of prote1n for the peoples of South East AS1a. In Ta1wan, the

trad1t~onal methods of shallow water culture of m1lkf1sh are g1V

~ng way to the more product1ve deep water techn1ques However,

such pract~ces requ~re a larger amount of ~nvestment ~n both tlme

and capltal. Both the trad~t~onal methods as well as the more

recent methods 1n m1lkf1sh culture, however, st~ll depend on the

wlld stocks of ffillkflSh fry. Fluctuat10ns 1n the amount of w1ld

fry ava1lable have cont1nuously plagued the mllkflsh farmers both

old and new Such fluctuat~ons can be econom~cally devastat1ng,
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especlally to the farmers practlclng the new culture methods

ObVlously, a more rellable source of fry wlll provlde a more

stable market.

The key for a more dependable source of mllkf1sh fry lS the

control over the reproductlve tralts of the mllkflsh However,

fallures In the demonstratlon of regulatlng that aspect of the

mllkflsh IS llfe hlstory has contlnued to frustrate SClent1sts

from allover the world. It wlll probably take a comblned effort

of both mlnds and resources to solve the problems that have pre

vented success to date In addltlon, the Solutlon of those pro

blems assoclated wlth mllkflsh reproductlon has many far-reachlng

aspects Culturlng of a deSlrable flSh specles has become a

vlable alternatlve to relylng on the avallablllty of natural

stocks.

For all these reasons, lt lS especlally gratlfYlng for me

to see the most respected sClentlsts and most experlenced mllk

flsh culturlsts gatherlng together In a cooperatlve effort to

help solvlng the problems of reproductlon and culture In mllkflsh

On behalf of the Chlna Flsherles Assoclatlon may I extend my

greetlngs Furthermore, I wlsh you a frultful and constructlve

workshop
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