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Induction of Triploid Abalone, Haliotis discus hannai and
Its Biological Characteristics
[I. Growth and Survival Rate of Triploid Abalone
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Growth of triploid abalone, Haliotis discus hannai induced by cold (3C) shock and its
feed efficiency were investigated from larva to adult for 51 months.

After 51 months from triploidy induction, the triploid abalones have outgrown to diploid
abalones in shell length and total weight. Triploid abalones with inhibition of extrusion
of first polar body (3n-1pb) were outgrown to diploid abalones, however, triploid abalones
with inhibition of extrusion of second polar body (3n-2pb) were not significantly different
from diploid controls in shell length and total weight through the whole rearing period
(P<0.05), because of their heterozygosity differences.

Daily feeding rates and feed conversion rates decreased with the growth of abalones and
both rates had no difference between two experimental groups.

After 51 months from inducing triploid, condition index of triploid abalone (64.1%) was
higher than that of diploid control (59.4%) (P<0.05) and gonad index of triploid abalone
(1.17) was lower than that of diploid control (2.67) (P<0.05).

Survival rate was 63.0% in triploid group (3n-1pb 62.0%, 3n-2pb 64.0%) and 62.0%
in diploid group during the experimental period.
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HE A 3wl 70.25% F O ARSA W
A 3ulA] 74.74% 2 AR el H oE =
ol7t gtk F3Ee dzTFl 86.97% Qul
vls Al1SA WE AN 3umA 64.10%, A2
A W AAY 3uAY 62.50% 2 Ak,
BARLAE JA H=TF9 98.00% o ula Al
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Algol] &% vl FEE2 AFA I AE
3uiA7E 85.7%, A=Al Wk AR 3uA| 7}
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2. A7

A A5 717 F9) Y HF S22 11.5~24.0
T WdEr, 4y F2oAE 199413 3Y
236l 7H8 %2 10.5CTE JeblR 1994 7¥
2501} 27.0CE M & $2% By 9
HE vlF (6152 1.0217~1.02679) Qe
o, 94 HFdAE 199313 8¥ 12¥d] A
S 1.016001903 1994\ 3¥ 23Ul 714 &
1.0272%cH(Fig. 1).

19929 AR7|7H: 6¥HE 12¥97HA)9)
¥4 DO, pH, ¢2Uo}l X ZA 23}, ¥4
3#F DOE 5.11~6.81 ppme] I, U4H

Hmx)et HAAE= 47 7.20 ppm, 4.30 ppm
olgirl. ¥H HF pHYE 7.95~8.179) ¥4l
o ¥ H 3|9k HAxE 8.30, 7.63°1%t}
94 HF NH-N9 FEE 0.48~0.56 ng-
atom/l ML UH Huxeh HAX)= 0.58
pg-atom/l, 0.45 pg-atom/1glch.
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Fig. 1. Monthly variations of water temperature
and specific gravity in the rearing tanks during
experimemtal period.

3. A%

9T 73 2 AF A2 A3E Fig 29
Zch ZHAE 20 mm A¥ol4 3uixle) Aato)
kot Fo% b= iich z2E 3uiA S5
MY ¥ 1994 10¥9] 24 58 mm A
FFE] 3uxe) AAdo] wizbx)7) A)Abste] 19951
8Holli= 3uia] ol 67.26 mm, 2ux] HEo]
6230 mmE x2hdoz 3uiae]l AAle] 2u)
At FolsiA B3 (P<0.05) (Table 2).

Table 1. Effects of cold shock treatments on development and triploidization of abalone, Haliotis discus

hannai

Treatment

Treatment Duration of Fertilization Hatching Incidence of Triploid rate (%)

time temperature treatment rate rate  normal larva
(min.)! ©) (min.) (%) (%) (%) Initial> Final’
12 3 15 70.25 64.10 84.62 85.7 83.9
32 3 15 74.74 62.50 80.00 83.3 844
Control — - 72.58 86.97 98.00 0 0

'Time after fertilization.

At the beginning of growth experiment (confirmed by chromosomal method).
‘At the end of growth experiment (confirmed by flow cytometry).
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JAE, Haliotis discus hannai®) 3NA Fr=ot AETH E4o) &g |7 WM. 3RAe 4%

Table 2. Results of growth in diploid and two genetic groups of triploids (3n-1pb!, 3n-2pb?) abalone,

Haliotis discus hannai

Shell length Daily Total weight Daily
(mm) increment (g) increment  Survival
InitiaP  Final® (J:l /:z];y) Initial Final - 2‘;) Z‘;‘;
Diploid 0.35 62.30°%+ 6.15° 44.60 0.00 31.77*+ 8.97 22.87 62.0
Triploid 0.35 67.26°+ 8.18 48.17 0.00 42.34°+ 15.37 30.48 63.0
3n-1pb 0.35 71.08° +10.75 51.17 0.00  50.60°t 20.03 36.43 62.0
3n-2pb 0.35 64.63* + 4.06 46.28 0.00 36.66°+ 6.61 26.39 64.0

Triploid abalone with the inhibition of extrusion of first polar body.
*Triploid abalone with the inhibition of extrusion of second polar body.

*Jun. 3, 1991.
‘Aug. 18, 1995,
Values are mean+ SD.

*Values in same columns having the different superscripts are significantly different (P<0.05).
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Fig. 2. Growth of shell length and total weight
between diploid and triploid abalone, Haliotis discus
hannai.
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48.17 um/day, 2vixl7} 44.60 ym/dayE A
el A7F AAgo] BSitH(Table 2).
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g 2uiN] AH 31.77 gog e} 3ulxe] A4
o] 2ulH| 2.r} F-2 A w5heH(P<0.05) (Table 2).
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Fig. 3. Grewth of shell length and total weight
in diploid and triploid abalone, Haliotis discus hannai
(2n : diploid, 3n-1pb : triploid with the inhibition
of extrusion of first polar body, 3n-2pb : triploid
with the inhibition of extrusion of second polar
body).

A7+ F5F2 3927} 30.48 mg/day, 2uHA]7}
22.87 mg/day2 HA} 3ulid]e] U} FZFo)
BotvH(Table 2).

3MAFE ASA BE dAY (3n-1pb) 2
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A2FA HE A" (3n-2pb) o) AYFE F
3t vehd 2t AFe 44 A Fig.
33 Zdh el A 3uiAl A8 AAEE
2Ag F4Y 9 24 8 mm AFALE
Welz)7] AFsted 3n-1pb A¥FE A AR
7178 Esto] 2uiAl9} 3n-2pb AH TR} A
Zol Wzl 1995'd 8¥ellE 71.08 mmE A
Abstel 2uA) 83} 3n-2pb APFY AEE}
A7bol foaA Wkl (P<0.05) (Table 2). 3n-
2pb A¥UFAAE 74 22 mm AFAA OS
Aol A7) AlFsie] 2eiMHtE AAbo]
A=)t 22y 3uA -5 47709 390 1995
d 499 23 61 mm AFHElE AAo] wt
2h217] AlFsted 19953 8¥oll= 64.63 mmE
Aehdo gz F A1719) 2uiA A9 72 62.
30 mm Bt} wg A& BcHP<0.05) (Ta-
ble 2).

3eA = 510Y 39 47+ 4A4FL 3n-1pb
AgFo A 51.17 pm/day, 3n-2pb ATl
A& 46.28 m/daygcHTable 2).

AFe AL 4 A% Azt 2 Age
Bk 4 FFFE 3u0A71 30.48 mg/day,
2uA17} 22.87 mg/dayZE JA] 3ufAle] U7+
F% %] Bsokon, 3n-1pb 36.43 mg/day, 3n-
2pb 26.39 mg/day3itH(Table 2).

4. AEEE

wleAl A ALS 710l oA PUAJAIEL
Fig. 49} Zol ulispalof] AIglo] chAlz sl
Al7lele =3 AAETE dolRle el en,
wieeAld 9 AAES 3ulA) AR 258%,
20 AEFI 2.47% 24 3uRAFAL 2ufHF

B} o7k gokou % A QAR Ysich
3n-1pboll A& 3.19% 2, 3n-2pb2| 2.48% K.}
FrolstAl E=94eh(P<0.05) (Table 3).

T, wieAld A AR 7|7 Sl Al
APAEL Fig. 59 2ol X A7ele 2
gkol oA Hel Fgo] Fokou AR we}
S 32 Uehl Holigo] YolAe ZEel
ek wieApE ARt EE2 3w Ad)
8.83% 2, 2uiA] A¥F9] 8.66%cl Hl3| <7k
%oy 8 A= A-HA &%, 3n-1pb
AYTE 9.60%, 3n-2pb YETLE 8.60% 2A
3n-1pb A7/t ko {9438 = QA=A
ogtel(Table 3).

Table 3. Comparisons of the daily feeding rate
and feed conversion rate between diploid
and triploid abalone, Haliotis discus han-
nai during culture periods

Daily feeding Feed conversion

rate (%) rate (%)
Diploid 2.472+ 1.10! 8.66*+ 6.00
Triploid 2.58% + 1.06 8.83*+ 5.69
3n-1pb 3.19° +1.98 9.60*+ 5.99
3n2pb  2.48" +1.05 8.60°+ 7.32

'Values are mean+ SD.
*Values in same columns having the different
superscripts are significantly different (P{0.05).

Table 4 condition index& e} Aoz,
284 59.42% =l v]&) 3uiNl= 64.21% 2
37 S oz T (P0.05), K - 1P
(1974a) o] Wol] o3 WA ALAGFE 2uiA]7}
2672 A9 Axd d wE idE 1172
A&x7}t ofe Jgokeh

Table 4. Comparisons of the condition index and gonad index between diploid and triploid abalone

Haliotis discus_hannai_at August 1995

Total weight (g)

Meat weight (g)

Condition index Gonad index

Diploid 29.33%+ 12.48!
Triploid 3522 + 3.51

17.61+ 7.96
22.60+ 2.09

59.42°+ 2.64
64.21°1 1.18

2.67°+0.52
1.17°+ 0.41

'Values are mean+ SD.

Values in same columns having the different superscripts are significantly different (P<0.05).
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Fig. 4. Daily feeding rate of diploid and triploid
abalone, Haliotis discus hannai.
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Fig. 5. Feed conversion rate of diploid and triploid
abalone, Haliotis discus hannai.
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AEEL 3ulA7 63.0% (3n-1pb 62.0%,
3n-2pb 64.0%), 2807+ 62.0% 24 Zjolr}
$elck F=2 3uAME 510Y A8 oS flow
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ALFE Foldlckn & A Xk

zhg X33 A FFol i §AL ) FF
H]Ql condition indext AHS- 5170-Eslol] 2u) A
59.42%, 3ulAl, 64.21% £ 3ujA|7} SHow
FX3(PL0.05), BA & A 262 9] 2,674l
vlgl. 3uiAlE 1172 ASEsE ofe gkt
webd FAE AgA7o el A4
A5E JAE KAF S| Fvkd A=

velyiel o2l A 3wl JF C. gigas
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A, Haliotis discus hannai®) 3W0A FE9 AEYAH EA4] B 47 W 3¥AS 4%

OfR% - RR, 1992) 9 7lElvls, C nobilis
(&34 - FIE, 1989) 2] Azl YxjHcl,

8 <%

SAFA ] e FRE o] 3uiME
fEstn FEX el AY 26 Ateo]e
ARE, AsHE L AEEE 24 - vk

ARAEE 3ulA F5 S1HY 3 3uiA] FHEo
374 67.26 mm, 264 HEo] 62.30 mmE
st 3uia AEQ) Aol folstAl witct
(P€0.05). A15A WF AAE 3uiAle} #25A
WE AAlY 3ulxe] AAE A A, A1SA
WE AAlY 3uids A AR 7174 Bk 2
wixlel A2=A] W AN 3uiAEe Aol
FolsiAl wskoni(p0.05), ol A1A
WE AAIE 3uiAe) ol FHYA el 27l wiF e
% EigIo

U7 AAEL wikAlal W foE X}
figlen A7 AR X Alde w3k
AAETE dolAE ek

ABARAEE wisAld) ODE FAT A=
AR AAgo] aiel g e Jehl Hol
T go] Yolxle Zekolgih

Condition indext 2WiAl= 59.42% Fedl
vzl vl 64.21% 2 3uiAl7} SoHog
E4a(P0.05), A& A 260A71 2,676
Hlal 3miAlE 1172 foFez JUgheH( PO,
05).

AEEL 3ulA7L 63.0% (3n-1pb 62.0%,
3n-2pb 64.0%), 280AI7} 62.0% 2A X}el7}
Agich.
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