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TECHNICAL STUDY ON THE ARTIFICIAL PRECOCIOUS BREEDING
OF ABALONE, HALIOTIS DISCUS HANNAI INO

Yongsool Kim+ and Changhwan CHO*

For the artificial precocious breeding of abalone effects of changes in environmental parameters,
water temperature and light period, on the induction of spawning have been studied. Subtidal speci-
mens of Haliotis discus hannai were collected irregularly for 6 times from April to June 1975 in Chun-
gmu Bay near Jukdo Island, the southern coast of Korea. One hundred and fifty specimens were
reared in 4 aquarium tanks in the laboratory and in a creel submerged in the sea during the period of
60 days from April 24 to June 23, 1975. The all groups kept in the four tanks and a creel showed
very high spawning rates (70~100%), compared to those inhabited the natural environment at sea
until right before the spawning time (0~50%, average 16.4%).

From the results of the present induced spawning, the parameters can be discussed as follows:

It seems likely that photoenvironment may stimulate to produce and secrete some internal subs-
tances which may concern to giving the fertilizing ability to the eggs before spawning and to inducing
spawning, but the temperature may not be a factor for this concern.

For effective precocious breeding, it seems to require that abalones are to be reared under controlled
conditions of darkness below 2,000 lux even durng day tim2 for more than 60 days before inducing

spawning.
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Fig. 1 Diagramatic design of the heating and illuminating devices.
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Fig.2 Planning and implementation of photo
period control during the experiment.
The figure also shows the natural photo
period and spawning season in the nearly
sea.
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Fig. 3 Fluctuation of water temperatures.
H, heating tank; LH, illumination

and heating tank;L, illumination tank;C,
control in the aquarium; Field, natural
condition.
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Table 1. Integral sum of effectual water
temperature for gonad maturity

Section Range Mean In;i%lr:l
H 16.0—24.5 23.8 954.0
LH 16.0—24.5 23.8 960. 8
L 13.5—23.0 20.0 730.3
C 13.5—22.0 19.1 678.6

Field 13.3—22.5 19.0 973.1

*Integral sum of water temperature are
expressed as Z(TL-7.6%)
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Fig. 4. Curves showing the illumination meas-
ured on October 21,1975, Field light
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below surface representing the natural
condition.
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Table 2. Data on the abalone for the
spawning experiment

Tank H LH L C Creel
Number stocked 30 30 30 20 50
Number 27 30 28 20 46

survival
Feed given(kg) 15.75 18.76 14.51 12.31 31.46

Weight
increased(g) 324 352 307 258 620
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Table 3. Test of significance of the fatness coefficient variation of the abalone among
the five experimental groups, four tanks and a creel, April 24, 1975

Factor D.F S.S M. S F F(0.05)
Total 160 333.63
Among groups 4 11,09 2.77 1. 34 2.43
Within groups 156 322,54 2,06

F=1. 34¢F (0. 05)=2. 43..-..-not significant

Table 4. Test of significance of the fatness coefficient variation of the abalone among
the six experimental groups; four tanks, one creel and natural abalone captured
just before spawning near Jukdo Island, June 23, 1975

Factor D.F S.8 M.S F F(0.05)
Total 196 2039. 30
Among groups 5 64. 27 12. 86 1.25 2. 41
Within groups 19i 1975. 03 10. 34

F=1.25(F(0.05) =2, 41.-«...not significant
Table 5. Result obtained by induced methods with controlled rearing
D No.of { . R
(1%‘1'7;) Group *'0'° “Se%males No s%favif;ggles sll)ia;trixi%fg Fertilization Spat fallen
June, 25 H 10 10 100% + +

LH 10 9 90 + +

L 10 10 100 -+ +

C 10 10 100 + -+

June, 26 H 5 5 100 + +

LH 5 5 100 + +

Creel 10 8 80 + +

June, 28 L 5 4 80 + +

c 5 5 100 + o+

Creel 10 9 90 + 4

July, 1 H 10 10 100 + -+

LH 10 10 100 + +

L 10 7 70 -+ -

C 10 8 80 -+ +

July, 4 Creel 10 10 100 + -+
Table 6. Result obtanined from natural specimens, captured near Jukdo Island

No. of females No. of females Rate of e .

Day used spawned spawning Fertilization Spat fallen
Maye, 30 14 1 7.1% - -
June, 4 20 4 20.0 +- -+
June, 9 13 2 15.4 —_ —_
June, 14 12 1 8.3 + —_
June, 15 20 0 0
June, 27 10 1 10.0 —_ —
June, 28 54 1 1.8 - —
July, 4 10 2 20,0 + —_
July, 10 18 6 50,0 + —




A4e. 234

o2, 2zd AdAA AN A Lahe AzkewAy
of T4 % B Table 604 R wpo} o]
HAol A Fetdc A49gL A 50%, BT 16
4%0l9, WEd e Hojste] Ju golslmygoz
Faalete] Zolzlen, FaddAx ARy &
& oldn AL 2839 A4y X 43o)x, 0% 69
4o Agts A€ AYgstal £ £ F99 A
o B FFol Aday Rff4 WEs 5~10/i2
Stok 69 494 Ay AL AQA =AY ATHA
g frdstA Fgdsts 235 4944 F2A
Ak delgn, 2% A49 4344 E Fgh

kl

&t

(%

(<)

AR Azrlsh obd BA O Awtriel &S R
454 B384 2484 Fosd A3 4
T wEE + d& AolFde 7Vé°]-ﬁ1 4AH54 &
715 A Ao §2 4A ¢ d9AS @
89l 2Ad =& g YA et geos
24 Azd 3AE A7) st FE3GFAA 44
AL TE #FY] 2399 & 2ETAA A5 A
59 ARAAL [AAFe] A=A AT vl
T8 2T A" AR oke] f FFstalT
Yol F43t A8 AR AR Ay Aol F4d
71a ¢ dojxh ZL A7ld) A QKo
< ARAAE d&F gz, 44T 4
6}‘5}:1“4 %2 Fﬂ_ﬁri’_ Az Hg 45

FFEhabTy 9 d%—oﬂ% TFoz A3t 4, Ad
XM%H AE & A3HA oMUTd AAFLUE 4
+ 7 e, g7 §E 29 fEAez I
ﬁlﬁh AAA S, $A Fo e was 2 i
TATHL AFY Y4art sy E A A
FRGAT g e Aol 2 5 e
g23 HA4LEE 1,50008n B 9=, B
(1974) & HALex 1,300C ol Ao4 IdRL 80%,
SR 100%9) 4FHFE-ES Ieiictn 2zm H9
of, AAEY ARfAHe 4" AEEAY 45
SFAALEI FAHAR 1,300~1,400C ¢ o) R Q)
enz 53 AL 4+ Yd AL HgAdstiz 27
oy, #F gk ma e 2378

A d2Aq %4% AQA AHe) e A4
£ vl &% g
3 Aol =A FEgh

B9 = AEY dart S55 gelm
Held Ax A% 3 °—$° FHEA Ferin ?f}‘;i*’
EH(1965), EHA%D= Jadd v E" oo A
Az asAed od Fg ¢ ANAA S be
HaE 45 A 2oz 9 99 Ada gEe
e ol f%HAE PlE 4FET 4Rd=
ol2x R ALRE RolH, o] FHNSAHE ¢
AHE Y& ANA Zz, BEATY dud 7
A GEd Aolstm YA},

s 220 F§ Agus] Webber 3 (19692
Haliotis cracheroidiio) Al Q 2A 7o) 1247+« A
AZ PAol Axmrlzn gt BT Q9L
2 Az A% 4F, Y5, 4, Y uet
9 Y4¢ FAEGE wgthn sach
(1940), Paker ef af (1952)& JE3 JEo 44
A7l 42478 gof Rref dark periods] o4
el 293 Q@Ectn dgd, 2 4de4q =y
A+ AES 4T AgAEd AF4e 44H4E
WAL 8qe 259 7h5Ael Zttn YAk 2

FaIAA dFxYez FF7] 24d& P
)
2

Hammer

=

Ao A

£ 34 Tautetd Hazxze off] 5m dA
LEF 249 259 Bgor, B4 4S5
ZHAAE o]B2 Wol THA Fol $&etz AW
A5 Az e 22 = ggelats 2,000lux of 5}
9 Y A= (BUREES Zod, §F5daT
Héo Ade) AR e 223 Aol & F 9
w2y A5 W3 @FElT o5y, A4
AR TE2E 2dgY A AdAANA2 44
ASAEA AL 22874 A 25 A9 A& Y
< 4L NALS Ark, Table 694 = ups} 7
°] 64 499 AA4 ARYHAA AstbuAA s
207ke] & 4wlEle] B35} é&z Igh, Ae" r(F3605r
e GRS AH F2 422 AR B
gl AL o & 444{“ FAoletz A=
28 3 AgAA 278G 4 FeYd ATAE
o} 2% 4 Hebg FARNE ASY BAE 4ug
e 1973) 2 JAH2ENAT 2 & 4 F2dA4
4o 2% 450Luxe] P35 oz 1d 14~104] 74 zh
z@ete] 39 149 28 79 279 AA 13597} ARS-sh
o AR F53E °é%i1, FENEITHe 1,28
FRP szo #%9 wud Pz 19 12474 60

N,
o

1o

A,

=2

£

A

— 66—



S A

SEATE 2934 g3 oy 549714 1084
zt f~H’r%}°% 4.4 63%, 64 224 7= 13397 AH%
st 90%9] #zE} 28 Borvl FAME-Q97)E A A
&o] A ge] £ BfE oy 6974 2.7X1.3X0.8m
o A 2aso® SEAA EROWD, L3 A
Hglol ez Agste 64 26 27AR 3
Ax, FHTE(1974)e 19 259 35 69 2597 1.5
X0.9X0.8m Szl LA wd Aol BE o] st
i, o Hrell 40w “‘1"%11 Ad (F2AHMEE 150
lux) 19 1247 2oz s A83d FL& A
2AE 45t
49 duAgE 2o AdE 2o 222G
AL AxY J&A &G4 HEdE 9o F
A5gd gy $2% 4L fAxz Yotz A4
Aeb, 2 o714 ke 223749 AdL dark
periodd] Hel, AR =&, A4 242,
FALA@REL 2 2 99 JdAL Il sA 2
AAAE AL gFH o d ¢ 5 Q2R
A48 498 @A A4 £ hormond o] mechanisme] W
Asts Aom B 4 9=y, AMEAHE 3T A
Nordotis disusS MBZ G A4 Ll
WW&WMV Yabe furste EEE i3z 8l
o, T AAAY THEL Aufgd TG ¢S
iaZ 2 6}934 A5 FRFA A 2 FAF
fel Ae F AA4 JL g Belel o2
= 984 geAgA S, A
'-74'31 oz a7 A= B3
87 &g AR ALe ZAE
T 2% FAA Holm 24
T2 AAY st 8 A

Ao =AARE
244§ 2R
2,000lux o} 5t¢] ¢
hola ARgEE A
o8 B}

A&7 7FE ol e g EFdE FEY A% X
Aol 69 TAAE G avgo] spyEEata YR
Hog Rol ol R4 FoR AREFHY Ao Fol3y
| Aolgtn A=A gerh

rlo

(_)__II:

(=}
L1

A9 2AALALALE Fote] A2
274 %0 Bejste 29% AR4AL AHALHR
oA zAAESQ Sezd, BRI, we
AEY AUT WAD T LAY AUAF Szt
A3o] Satd ks dubTUE A4S 19759
49 24939 69 239714 6097 YFAEL @

A&

H. Haliotis discus hannai Inod) 273 714

AU, A iy F2dq A2P A4
AEL Bz Abgste, B 64 4
MAg A Wlm 2B e

L A% 444 449 Bt
Send 2Egiolety ebdrh,

2. el sy 2%} 2,000luxel sty o} TR F&
A 604 o4 EalE ARFLEA FE AHLR
A8 A5

X ik

o

A 29

Boolootian, R.A., A.Farmanfarmaian and A.C,
Giese, (1962):0n the reproductive cycle and
breeding habits of two western species of
Haliotis. Biol. Bull. , 122(2), 183~192.

TIEMNERBF(1964) : HRBRINCSVT, WA
394EIE 7 U T A B BN IR (PR,

p. 1—65.

Hammer, K C, (1940):
darkness in photopericdic induction. Bot.
Gaz., 101, 658~687.

WEY >~ F(1965): KELY O BIPERGO Mz
BT 2B H%. HAUKER, p. 8488,

Bk « TRINEZ - BTHAREA73 : =y 7Y
v ORRRHEICT s EROT R, KERH, 21
(2), 58~61.

E R(1952): FET Y CED BT 5408
g, RiEEKHE, 5 1~102,

HHIBE « BRAQ7H) 1 7Y CBOREENCHR
T AWE. IRy 7Y Haliots discus hannai
Inom ppC#h LIREE & DRNER, HALE K,

33, 69~T8.

Murayama, S.(1935): On the development of
the Japanes abalone Haliotis gigantea. J.

Coll. Agri. Tokyo Imp. Univ., 8(2),
227~232.

RFARKEE - REEHAL) : KMzt 277D
BHIRIBCRBHRIMDIC ST, KEERIHE, 911,
23~29,

Newman, G.G., (1967): Reproduction of the
south African abalone, Haliotis midae. Invest.
Rep. Div. Sea Fish. S. Afr., 64, 1~24.

BUE « Fhde - FREA7H - AR RJEe) 2 W
(). BAEwRE A5 H discus hapnai Inod)

Interaction of light and

—67 —



A4 238

BRI RS, KiEWR, 18, 77~92.

PGB B « NRMEHE - PBH=(1974): =y 79E
(Haliotis discus hannai Ino) o BRI H Iz -
T, JuissERE A, 31(5), 21~27,

Parker, M. W., S.B., Hendricks, H.A. Borth-
wick, and C.E. Jenner (1952): Photo-pe-
riodic responses of plants and animals.
Nature, 169, 242~244,

EEAAF67): WABETY 7T LD JHD R,
B#IEBREKEEH, No.7, 1~7.

Webber H. H. and A.C. Giese (1969): Repro-

ductive cycle and gametogenesis in the black
abalone, Haliotis cracheroidii (Gastropoda
prosobranchiata). Mar. Biol, 4, 152~159,
Young J.S. (1970): The reproductive cycle,
gonadal histology, and gametogenesis of
the red abalone, Haliotis rufescens (SWAI-
NSON). Calif, Fish and Game, 56(4),
298 ~309.
JRERIG(1973):  WRESERICE 3TV 7Y PO
UiEEfE. BikiE, 30(11), 1117~1122.

— 68—



