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ERE+AFARATAEBEZFE PREERDYHEFETERERARS A RER
T RMAEHRRSWZERRER | TR HE188~198E

TREMEELHRE
EUGE 2 A %R BRI L2 E S

moB ER - X
(X RS SV VT YN

1 =

— R BRIERRIEINE K (Vitellogenesis) k{172 » HEWEBIRE
SR MR 2 & % B (Final oocyte maturation) R HESR o SZEKILEER 1
ERZAERES 1. MTRMHEY » 2. HCG» 3. [{TRHE HCG &
EWER 4 ERBEBBOKERALE LY (LHRH-2) o AR E R L LHRH-
a BNEEEFRBEMEA 4~10 $RE B A > DUEERLRSEHIN » Fie
fERERWT

— REAKR 15 BEIRAEER  MERAE 2 BEZIRN ) 1t
BIDHR 25% R 4% » BBEXR » BEr LHRH-a #if#5FHRYK
B,

T CRRAUER s THIMER 076 mm s TR 250 ug LHRH-a 5
INES B » ZFIR 24~72 MHERBEREN ) FHIEH 1.16 mm » H
RER - HERTER: | #ATERA 2. A BECERE 2
~3 REREFBRUHE » 3. IRRFDRALNRE T HEIN » 4.
KMBRERRHER o

=~ LHRH-a BETIRMEYER HCG e M REME » e
RERBRAHIARS  BAFAMERE (WEEE) » BTEEYR
=,

MO~ ARBFTE RS » M%kER LHRH-a fEEERB AR
AP EBREMBEERE S » A4 LHRH-a FIHED © 1. L)
LHRH-a A fafle » RLEEHF M A » FTLAT B4 M8 f 4 52 B
o 2. BHTHTRBEAAS S ATATIREMMAE o

R o HFFLL LHRH-a (RSN ~ PEOPfE KERMBIR S EE
ﬁi °

. ﬁ%ﬁﬁﬁ@}%#ﬁ% B-55 5% (Contribution B No, 55 from the Tungkang Marine Labgi'é:
tory)
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m\\:

A H# (Chanos chanos) REEEREENRERMAELZ— R KRAHOE
BZ  AIEEHELEXZER - EEEK  EFREAASHERT » RER B &R
~ PEOREX ) H ) (Vanstone et al., 1977; Chaudhuri et al., 1978; Liao et al,
1979; Lee and Weber, 1983; #k » 1984) o — iR FIRS TREMhHIY (B~ 6~ 5
) HABBEUREFE (Human Chorionic Gonadotropin » f# HCG ) &t F&A H
BEIRBEAER » BUATEERZINRERTLEE (Vanstone e al, 1977;
Kuo et al, 1979; Liao et al, 1979) o U H A S EREN » ST EHLAmEN »
BRERGEZC —~EARNEB R FEE KB ES LY (Luteinizing Hormone-Releas-
ing Hormone Analogue » fi# LHRH-a) A& LURERBA L » $REENHE
BEZTHRENREERIFHEE (Lee er al, 1986a, 1986b) o

BEAERAEMFTHESYHTRE (Hypothalamus) 24 TR# % (Gonado-
tropin » f§#8 GtH) S-WHIRTE » M TR A TR FEZ K FE (Gonadotropin Releas-
ing Hormone » f§# GnRH) Ryzh M S LHRH [ o LHRH B kY (Deca-
peptide) s SEEEHK » H_EHM L LAY LHRH #iEHIE LY (Superactive Analogue) 3%
SR AN EBRKW LHRH £4 o XEHAKRME GtH E4LMREEL » LUEHE
A TRR GtH 95 W » EMRAEINE AL (Vitellogenesis) I FHRE AR HEIW o

LHRH-a f I fE SR SR EL BN ~ BEIRE A BENEE » i (Cyprinus carpio)
(Breton and Weil, 1973) ~ #8%& (Salmo trutta) (Crim and Cluett, 1974) B &
(Plecoglossus altivelis) (Hirose and Ishida, 1974) o 4 & ( Carassius auratus) 12 +1°C
e MHEINER & » /L0 LHRH-a g™ » BIA[IEAIPESY (Yamamoto and Yamazaki,
1967) o i LHRH-a yEBLEHTZ » HdR LHRH EEHEENTIE -
Hit » TR B EEE %K. (Cholesterol pellet) A A & #fT~ (Kent et al., 1980) o [
9~23.5 ng/kg RBERY LHRH-2 B & 2 BER B AME A (Lates calcarifer) AT{E 3
KEBEDR (Harvey et al., 1985) o

ERFERES L LHRH-2 BERMERAEAT B B OUE AR » ACEl
PO A MRS R » WRILAMEMEH WAV E — ko

=~ HH R
2mg ZHBHEERBES LY (des-Gly9-[0-Ala%]-LHRH ethylamide) iR
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0.3ml TR » FHISA 190 mg MIRERE » MR RB R 37°C B0 — N »
BEEZ 2 ¥y KIL 10 mg P ATl (Cocoa butter) (HEEEZE ™ ) A o R 8036060
mm B9 S IR EE-C AN 2.7 mm {9 o REIRRIFHOM R BRI AR RIRTRIR S
') 23mg s KIEH) 24 mm RYBON 0 SR 24549 200 ug ffy LHRH-a o B4 5 )
10 mg WYL EEE] (17a-Methyltestosterone) ¥&H 0.1 ml #E¥ER 0.9 ml HBEHE i
(Castor oil) dr» BRAVSES HHIR 25 ml BAKKAE 2cm gy 8B% (Silastic
tube, 0.58in IDX0.77in OD) d» QA BIK WIS 250 g HEERBE o

RABER 45567~ 8 B 8~10 B NEERE » FHEMTR 10 B
A 200 g LHRH-a R R 250 pg ZEFBE » FBR6 BESERMA » MARZ
SREFENEN - SHASHNERER 84m WA KRAE® » SRADSHES
(Crude protein) 429 AT HEEfA¥ o REHABMKES 27+1°Cs BES 32+£2%,
cRABE-NANANFZAZHHBBEKEST » SIEH—RE LR E LMD H
Ao BERBURE 300 ppm K2 ZEE (2-phenoxyethanol) FLARiE: » &R ALIBI#E
(Fin clip) FHAUERBRN » LR EHEBAMBPERETURRRRBNRAE o
LHRH-a {EEEHNEAGRE » EBERBEMEATSSRAER . BERACESR
B> BEENBAER 4m BB » KRAEZTAFAEUTABEZ KK LHRH-2 &
SHFE o

ENEBERXREITHL

NERBRECKS » RUFHEESE » H 6 CHEE LI HERSRS o
BERWHERAK > BH LHRH-2 REA% 15 REGEINS » THBEES 2
REH (NF—) « KRALBEHIAD 2% R 4% » HEEWER o TRIERBAS
B+ LB B AR FLI RN o HOPE T EARR 0.6 mm ERARH o ERMTEA
IS RN » @7c LHRH-a BBk » B4 RBEEERARE » MHBE
R 3R AL REENER o

EARRH 4 WD ~ BASKBRAERNAE » HE Lam (1984) + Liao and
Chen (1984) % #5 it fa 76 5 WA LA L HABE FIEL B E I A o BEK 5 ~ 6 ~ 7 BbME
KR AE » AT Lee e al. (1986b) Ll LHRH-a & REREE A LR 7 BT
A f o 45 R ME AR A HEIR (M3 T) o N2 RARKE » 7 s f LHRH-a
RSB S TR R T (WA ~ KBS ) BB ALY » I — SRR o
ARBR G 7 R > 5 S WAL - - T 8 LA LAY R - MERERS R R
FEFIE D B T LT 2 A R UL BB B R FRERERE
Ty % R o

WO BT LHRH-a 7€ 4 RS U (0 HEBCABEIR L8 B TR BCR » AR T K 52 0 T o i
fil o Fontaine (1976) fi5ilj » LHRH-a $HEKME (Anguilla anguilla) {1 AELE4T I
WP T o 9 S B OM IOV L LHR Hoa SR TR » &5 T Ui et GUH ~ it 3 2 50
WHIKE (Vitellogenin) % 2 i (¥ IR EIH R L (Crim and Idler, 1978) o 534} » %
WML BS RO T IS LHRH-a JRAR(EFTRHEE (Crim and Evans, 1980) o 545 (1982)
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Table 1. Numbers of mature milkfish in different age groups

*
Age of Mar. 26* Apr. 23* May 21 Jun. 18

fish (yrs)**

male female male female male female male female

Expt. fish**

4 0 0 0 0 0 0 0 0
5 0 0 0 0 1 0 4 0
6 0 0 2 0 3 0 3 0
7 0 0 1 0 3 0 2 0
8 0 0 3 1 3 0 3 0
8-10 1 0 3 0 3 2 3 1
Control**
4 0 0 0 0 0 0 0 0
5 0 0 0 0 1 0 0 0
6 0 0 0 0 2 0 1 0
7 0 0 0 0 1 0 0 0
8 0 0 0 1 1 1 0 1
8-10 0 0 2 0 2 0 1 0

* Experimental fish were implanted with pellets containing 200 ug LHRH-a. Control
fish were implanted with cholesterol pellets.
** Each age group has 10 experimental fish and 6 control.

£ BEEHEERHBAEAMZIEAR B RREHILE (Lee et al, 1986b)
Table 2. Number of maturing fish in different groups (after Lee et al., 1986b)

Maturin 2 .of
G;(())Up Treatment g m alzlorti ng Total mﬁu?ing
) Female Male fish
1 LHRH-A and 5 9 2 16 88
testosterone

2 Sham control 0 1 3 4 25
2 LHRH-A T3 3 10 16 38
Sham control 0 0 4 4 0

3 LHRH-A 2 1 7 10 30
Sham control 0 0 4 4 0

4 Control 0 0 24 24 0

et » LHRH-a # HA KM (Oryzias latipes) RERHF » FIHLE TR S 1R 7 46 R
» MISLAE TRRAY GtH FEAHEJIHM o % L » LHRH-a BESTHR % HCG f )
BESTHE M (Mechanism) N8R (B —) » Kt » 7ERMERIERADEIRT » A
PR EEDESR (AN AR EM ) » B BAR (Lee er al, 1986b) o

RN > 7 6 R BRSBTS AR B BRI BRI o THIPRAE 0.76 mm Ky
* BAE® 4m gy/\faih > Fith—F > FFE o AR 250 p.g LHRH-a #REL4H -
FE24 /PIFE 72 PR ZHIBREN o [ » SIBAKLMLL 300 1U HCG E4 2 HE
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ENVIRONMENTAL HORMONAL
INTERVENTION INTERVENTION
Temperature ) > CNS
Photoperiod ? Antiestrogens
Lunar cycle (Clomiphene citrate;
Monsoon/flood ————————§LﬂyPOTHALAMGE]Qr———— Tamoxifen)
Vegetation ? Dopamine Antagonists
Nesting material l (Pimozide)

/substrate Gonadotropin
Salinity Releasing
Other water Hormone (GnRH)

quality paraneters
Pheromones GRRH a
Other social PITUITARY |[6———2" an .

GnRH Analogues

cues -

etc. _

Gonadotropin (GtH)

l

OVARY Fituitary Extracts
GtH Preparations
Completion 6——Thyroid hormones
of Vitellogenesis (T3/T4)

Final Oocyte

Maturation ‘ Progestogens
(GVBD) 7Corticosteroids

Hydration

Ovulation Prostaglandins

Catecholamines

|

o Spawning Behaviour
4 Oviposition

B— BRRRERTHMEERERARIZZEME (Lam, 1985)

Fig. 1. Hormonal and environmental intervention in induced fish spawning
(after Lam, 1985).

3~4 B o B ZFHIER L16mm (MEZ) » HrhE - B RENSE k4%
CTEIE KBRS REMKA MR 43,700~649,600 KM 0 {HFTHE IR R EIFTE S 50
BRZKG o WA BWHIINLAE 0.66 mm Ll L (RkEEAK 072 mm L) FHELIME/T
AEXPEIR (Kuo, 1985) o FAPHEBERNINK 0.66 mm LITF AT LRI » 194 %
B (Liao er al, 1979; Kuo er al., 1979; Juario et al., 1979) o R s RFE=2—
FEORFEAE 0.64 mm RyF LIESRRER » HEER 48 /NFF A IEFR B 4R S50 ( IFgK 489,000 »
T 1.3 mm) » AR LHRH-a SRKAMEMSESE o 2o ki Lee e al
(1986b) $5it » WA SRECEMEAIIEA AR 080 mm (IgkM ) » FNEFIHEIRFRENE 2~
DRIEAS 1.248:£0.045 mm o 7R3 » bR A B AR 2 JIFEES 0.76 £0.08 mm » FEERNG >
DFERS 1162002 mm » —E SREERE o

NHEHEHERRL KRR ~ EIRRY B3R (Asynchronism) ( #k » 1984; Lee er al.,
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F= 1986 fﬁ;ﬁ%%ﬁﬁéﬂ%iﬂﬂﬁtéﬂﬁ%ﬂﬁ
Table 3. Record on spawning of milkfish in TML in 1986
/,41,:;5},1_, VHormone treatmenil Egg dia. B Eg'gico}liactxon -
" Tgjection or  (mm) :
No. Age Date implantation before Date Est. No. Diameter
(mm}
[ . dosage . . - e
1 9 Mar 25 Implantation* 0.635 May 15 489,000 1.130
May 6 250 g LHRHa
May 13 Liquid
2 9-10 May 27 Implantation® 0.742 May 25 Scarce —_
Apr. 24 250 ug LHRHa
May 21
May 24
3 8-10 Mar. 27 Implantation* 0.847 Jun 21 42,700 1.185
Apr. 24 250 ug LHRHa
May 21 (China)
Jun 18 N
4 8 Jun 18 250 g LHRHa 0.785 Jun 21 499,500 1.175
(China)
5 8-10 May 24 1.0 ml Hoe 766 0.830 May 25 649,600 1.175
(500 ug LHRHa)
6 8-10 May 0.5 ml Hoe 766 0.728 May 25 399,600 1.151
(250 g LHRHa)
Mean+SE 0.761+0.78 1.163+£0.022

* Implantation of 200 ug LHRH

—a and 250 ug 17a-methytestosterone.

£0 EHMZIE LREHZ IR (Lee e al., 1986b)

Table 4. Egg size before injection, spawned eggs and number of eggs
released in fertilized and unfertilized spawns (after Lee et
al., 1986b)

: Egg size Egg size No. of qioa gt
P D (m B fom)°  (mm) ciss  Foe ()

_ ,__.,_._.,__##(Eﬁqzuipﬂyﬂfz%aﬁ@ﬂ,_"w
Fertilized spawns
DBC-4* 67.0 4.90 0.790 1.269 770,000 95.0
BW-4 66.0 4.85 0.804 1.214 380,000 95.0
DBW-8 66.0 4.00 0.860 1.189 390,000 94.0
DBC-3 62.5 4.55 0.843 1.296 268,000 97.0
BW-4 66.0 4.85 0.826 1.225 520,000 94.0
DBW-9 62.0 3.85 0.859 1.232 184,000 14.0
TW-3 68.5 5.20 0.891 1.311 555,000 95.0
Mean+S. E. 0.839 1.248 400,000
+0.035 +0.045
Unfertilized spawns
TW-3* 68.5 5.20 0.785 1.202 59,000 0
DBC-8 62.0 4.10 0.887 1.264 236,000 0
DTC-7 62.0 3.65 0.830 1.147 61,500 0
TW-3 68.5 5.20 0.861 1.243 89,000 0
TW-12 64.0 4.40 0.806 1.125 90,000 0
TW-3 68.5 5.20 0.816 1.181 152,000 0
DBC-6 59.5 3.15 0.791 N/A 100 0
DBW-8 66.0 4.00 0.939 N/A 150,000 0
Mean=+S. E. 0.839 1.194 104,700
+0.053 +0.054

* Spawned with pellet implant.

All others spawned with injections.
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1986b) » RTH1ER —INELPI G ZAE LA LA/ RRIA9IRRY o — A% NE F 0 k56 A IR ks B T
745 (Single modal distribution) E§{7> » A St fa AR 4545 (Bimodal distribu-
tion) HEFAREHEIR » (AN DR AY IR AR 74258 0.35 mm ( [ = » Lee er al., 1986b)
o AR 6 R IR S R B OMKI T 2 A o HEI S R MERI PRI (K AE T RSV R A
AR - 1 MR 0 2. MAEBRE 2~3 K HIEREEERKE L 0 3.
SERIRFCT A » BNRSE W R EIR » 4. HABERE » WAEH - BN mK
Kp~ KEDNBEELEFTER o

60 Unsuccessful , Successful
BW-11 - TW-3
40+ 7/31/85 s 6/4/85
r
20¢
>
0 —_
60 r
TW-7 + DBW-g9
40} 7/8/85 . 7/10/85
3 20t -
o -
‘6 o Al ? L] T T T T T RS ? -
L
o 60, A
o
g DTC-7 + DTC-7
Z 40} 7/8/85 L 7/31/85
20+
0 M
60[- r
t DBwW-8 +  DBW-8 .
40} 7/8/85 L 7/31/85
20+ B
o v ¥ T Y ¥ Ll A T v v Ll —
300 400 500 600 700 800 909 1000 300 400 500 600 700 800 900 1000

Egg Diameter (um)

B E4 LHRH-a (250 pg) MR H R ERBRBEESHE (Lee et al, 1986b)
Fig. 2. The observed egg size frequency distribution from individuals in which
final maturation and spawning were attempted utilizing a single
LHRH-a injection (250 ug). Successful spawns are presented in the

right column and unsuccessful in the left (after Lee er al., 1986b).
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BRiAMNEEAFRE ) HEMEEKERM EREEN R ®HBHFE
CHER SRR - MUELBRFENEERNTFEETF o Crim et al. (1983) I Ll LHRH-
a GOR P ICT BT RIVEREMNIELZE (65%) o Billard er al. (1984b) 7R H
FUCAGRY SV LL LHRH-a f1 pimozide {R JLHkIN » (S BIIRE D LFAYEN o AT ELESE
fEEESN T 45 KL LHRH-a {R3H 550 » FiBHOE 2R 5 E I (Non-viable egg) » {H
TEAEINHRT 28 REEBE 26t » F—FME AP IF (Crim and Glebe, 1984) o {H Lee
et al. (1986b) #EH » LA LHRH-a EEREH AR 4 ~6 ARGBEN » AP
REFENACO~8 ) kMY KREENESR

EAWABL s HREBHBEARE/R LHRH-2 |t HCG S i§ T iR BEER
HERANER A% » (6H LHRH-a FHEEE : | DUHEREAGE » L
WP EREA o TR EaZIEH o 2. BETHAFERER RSN AT AR RE
MAL - TRABATERGESRE ~ THEMMWL (Lin, 1985) 24K » BEEE
LHRH-a R ¥R B AZHKASEEFNAR » 2—EESHROME - TR ARKE
AEE DEFREEXA N ME_HBREENEZE . 1. TRWHELES
EiMEH AW ELIR » LREEE » TERPABROR P o 2. FTHHRGIIMEE
AR DRHEERAR  WIFEHRE » K4LYETRR > WL ~ 2E58BF
%8 o Wit » R34 LHRH-a HEHEH G EERANES » IR LHRH-2 xHE
SHE DREEERER EZEEER - AH > SIRMEABZRERAHINL &
FLHRH-a FripsEpuisl » R ELES o

o~ H# &

ARBAL AR EFIEFEERS LA B » HALERBH AR LR
BERRFESFRC » ARETYEME - REUNME ~ AEAERREENMEHES
8+ — BB o
% ARBHSERAHLEDHRIREMTRE (USAID) (DAN-4161-A-00-
4055-00) FEET LM » HikL3EZ o

Z 5 R X B

Al (1984). MIBERAHBRERZATEMEAE » FERAZE» £ 378 i » 3-24 0

AR (1982). REMREFBETFHE c AXAKERSRK  AENEORH -~ EFNOH
o BEREEBFA > HA » Fi o490
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A Study on the Induced Maturation and Spawning of
Milkfish Chanos chanos by LHRH-analogue

Ching-Shan Cheng and I-Chiu Liao

Tungkang Marine Laboratory, Tungkang,
Pingtung, Taiwan 92804, R. O. C.

Milkfish, Chanos chanos, has been cultured for many years. It is a popular
fish, particularly in the Southeast Asian region. In recent years, attempts have
been made to improve milkfish culture. To induce spawning in captivity is one of
the many attempts for improvement. Many methods have been tried. The use of
injections of pituitary extract and human chorionic gonadotropin has been tried
for many years. Although some success has been achieved, several problems still
remain and current research is oriented in that direction.

In this study, luteinizing hormone-releasing hormone analogue (LHRH-a) was
tested. Milkfish from 4-10 years of age were used. Six spawners over 8 years of
age were induced to mature and spawned naturally. The procedure included 2-3
implantations and followed by liquid injections. On the other hand, very few
spawners below 8 vyears of age were found to have matured.

Although no fertilized eggs were found, LHRH-a proved to be effective in
inducing maturation for breeding of milkfish. Ecological characteristics and envi-
ronmental factors are also significant considerations when inducing maturation in
milkfish. However, it is apparent that age must be given considerable importance
when attempting to induce maturation.

The significance of related researches cannot be discounted. These also were
briefly discussed in relation to the present experiment.



