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Table 1. Induced spwaning by intraperitoneal injection with carp pituitry extract and/or hu-
man chorionic gonadotropin to red seabream, Pagrus major

Fish Body Body Sex Hormone™* Result™*
No. weight (g) length (cm)
1 1,400 424 M none -
2 1,600 446 F none -
3 1,500 47.0 F CPE+HCG -
4 2,200 49.1 F CPE+HCG -
5 2,400 50.6 F HCG +
6 1,600 43.7 F HCG +
7 1,400 424 F HCG -
8 1,300 49.9 F HCG -
9 2,200 48.2 M CPE+HCG +
10 1,600 4.3 M CPE+HCG +
11 1,400 45.3 M HCG +
12 2,200 438 M HCG +
13 1,500 - 49.2 M HCG +
14 1,500 4.3 M HCG +

* CPE (carp pituitary extract, 5 mg/kg BW), HCG (human chorionic gonadotropin, 1,000 IU/
kg BW).
% %+, spawned : -, no response

2. 394 %=

FHE FAG 302 A2 Ae A Table 29 2ot 3L hET0] 76.3%2 v A
2 olHT} e 24 3~71.6%2 H3&2 Byorn X A Algte] MESFLE gl A7 AlZte]
FALT4E L 23EE YA

Table 2. The effect of cold shocks at 3T on hatching, incidence of malformed larva,. early survi-
val, triploidy and triploid production rate in the red seabream, Pagrus major

Exp. Initial Treatment Hatching  Incidence of Early Triploidy Triploid

group treatment  duration rate malformed  survival (%) production
time (min)  (min) (%) larva rate (%)" rate (%)”
Control - - 148/194 (76.3) 2/51 ( 4.0) 52/62 (83.9) 0/30 (0 ) 0
1 2 10 84/156 (53.8) 15/53 (28.3) 52/70 (74.3) 26/30 (86.7) 64.4
2 2 20 79/152 (52.0) 16/52 (30.8) 40/59 (67.8) 30/32 (93.8) 63.6
3 2 30 42/173 (24.3) 17/50 (34.0) 36/60 (60.0) 26/26 (100) 60.0
4 4 - 10 9/155 (61.9) 10/49 (20.4) 54/67 (80.6) 28/31 (90.3) 72.8
5 4 20 81/152 (53.3) 13/55 (23.6) 49/64 (76.6) 30/31 (96.8) 74.1
6 4 30 64/134 (33.0) 14/51 (27.5) 41/63 (65.1) 33/34 (97.1) 63.2
7 6 10 106/148 (71.6) 7/45 (15.6) 57/71 (80.3) 24/30 (80.0) 64.2
8 6 20 88/160 (55.0) 7/44 (15.9) 52/64 (81.3) 29/29 (100) 81.3
9 6 30 59/203 (29.1) 11/52 (21.2) 56/70 (80.0) 27/27 (100) 80.0

* From 3 days to 10 days after hatching.
* * Early survival rate X triploidy/100.
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Fig. 1. Karyotypes of diploid(a) and triploid
18 1 AYOLYpes oF Apoieral anc MRS 354798 pm®) ol Bl 2zt 1.60M. 1.93u) 9]

(b) red seabream, Pagrus major.

Table 3. Comparisons of erythrocyte size between diploid and triploid red seabream, Pagrus

major
2n 3n Ratio of 3n/2n

Cell”

Major axis (pm) 8.98+0.02 11.98+ 0.53 1.33
Minor axis (¢zm) 6.35+0.12 7.68+ 0.26 1.20
Surface area (pm® 44.75%0.91 71.73+ 3.32 1.60
Volume (pm®) 189.35+7.28 384.84+25.28 1.93
Nucleus™

Major axis (um) 4.22+0.16 5.70+0.20 1.35
Minor axis (zm) 3.03+0.03 3.27+0.04 1.08
Surface area (pm? 10.02+0.45 14.65+0.66 1.46
Volume (am®) 20.21+1.08 31.95+1.79 1.58

* Values are means+SD.
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7 2 H(Table 3). 2uiA o] BF A5 @2 242} 4.22+0.16 pm, 3.03+£0.03 pm ©]
en, 3uA #o BF FH FEE 22 5.70+£0.20 pm, 3.27+0.04 pmE 3ujH 7} 26 Aol
vj3 o F FF L HF @34 Qo) zhz 1.354), 1.08419) 7] Z71E Bt} 36| e
F34 2 23(14.65+0.66 pm®, 31.95+1.79 pm®)= 26 ) Axe] A 9 £3(10.02+0.
45 pm®, 20.21£1.08 pm®) el Bl3) o] FAH 2 oo glo] Z+2b 1.464), 1.58u)9) 718 B
AH(Table 3).

4. 271 4%
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A A3& BAHFig. 2).

53 109 $9] FE 20iA Z 3ujAle] R 3L 22} 0.14+0.05mm, 0.16+0.05mmAT.
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(Fig. 3).
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Pagrus major. seabream, Pagrus major.
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ey o} oA A9 dRvte] Aadtgtl. ol Lam(1982) ¥ Kim 5(1990a)¢] A Ji=
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o] FollA JujA FEE Y&l ALEHE AL Ae 274 AFE U E T2 FL4HE Ao
A (Allen and Wattendort, 1987 ; Kim et al., 1990b ;: Wolters, 1991), ¥ 239 35 3u)A)
FEA] Hx A2 AR 6] 20 2 3083 3T A2 AejAl 247} 81.3% 2 80.0%2] =2 3uiA
AgS BET. it F2 AF S YR ol AR X EY A =+ Kitamura
5(1991)¢] 2~3TC9 A2 AR A 3B Fo| 1587 Y2 A FEL FE3 v glon
Tabata 5-(1986, 1989)2 A& HEl& 43 3% Foll 4587 A2 2 36l A g X] (Paralichthys oli -
vaceus)E =3 vl ook a8y, BB A4S 35T n2AHRE A 23H HES AAAA 2
ABA A S 58 vt Qo B2(Sugama et al., 1990) 4o 2 1& AT 9§ FEo) 3u)
AL FEI F £ AY A7} v|wstodor & Aot}

FaA T LAYl Qo] FE 3uiA= Al 253 T2 A 7IR1E A ¥ wheA 272
o} BA 719 wigA NEE T 5 20iA Y] A 719 wA] 1R} RA 7199wk
A 1Az v 17129 WA 74 Blon, A F2E 3ujAle A 29iA vjE @79
AX 2 & 2rqMz $7H8 29 ey o2 g 3ujAldA e AX 27] S7ke I AlEF F
A2 A3 AZF 7] 271 EHE A AQdn 283 = ¥HThssen, 1990 : Ueno, 1984),
AL FE ZE 3AE A2 DNA &% 53 2 NESTY A9 ol 28] £ dirbe @l
FE JE AE F7)d g AUF 24 BastdE Als gt

3uf A= 2uf Ao vls) 27| AF L AF Qo o] 2 &o] vuA @A JER}T glon o]
H3 3ufAe B& 27] AR disste] wE 3uiA] A Q] FHH B 7" Aotk
(Thorgaard et al., 1982 ; Utter et al., 1983 ; Solar et al., 1984). o213 3ujAe] 4% B
G FAIEA A= 53] AAge] A @& RE 3uALES YEHE 3uAE
2u) A9} EF ALSA] Hol HAlA 3ujAzt 2uj Aol v]] HBoIXBE ¢ Ao QlojA A
A 3uA Y ALS-& Y3t = B2 A FrE&0] 2753 i (Lincoln and Bye, 1984). o]
23 BN A E A7 YERD 100%9] 3] fr= =0& do 2 FE ¢ Agel &80 7}
s3telz AleEY

2 AY 92 ZE 3uiAs ZE 2uiA v)&) 2000 B A, 2y AFE 2Poy FAAE
o] 3uljA], bdwl7] 3ulA| % plaice (Pleuronectes platess)s} flounder (Platichthys flesus)2] %
F A= vd5719 A5l ol 2uiAel viE ¥ AF A E AF AFE Holuz A%
FE AE e S 2 A%7]e 4R B3 A7 a3tk (Lincoln, 1981 : Wolt-
ers et al., 1982 : Chourrout et al., 1986 : Thorgaard, 1986).
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Fertilized eggs of red seabream, Pagrus major were subjected to cold shock with vari-
ous initial treatment times and durations. Cold shocks at 3 for 20 minutes and 30
minutes at 6 minutes after fertilization yielded the highest triploid incidence with 100%.
Triploidy was confirmed by erythrocyte measurements and chromosome counts. Diploid
had 48 acrocentric chromosomes, while triploid had 72 acrocentrics. Triploids revealed
increased erythrocyte size compared to their diploids and early growth rates of triploids
from 10 days to 34 days after hatching were slightly lower than that of their controls.
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