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Tab. 1 Relationship of treatment time, duration, temperature with the rate of
occurrence of triploidy and the hatching rate under cold-shock treatment

HEB= | ep T4 D T s, H RH 3n
HE “ (min) (min) c) (%) (%) (%) (%)
1 3 20 0—3 88.6 76.90 79.45 35.69
2 5 20 0—3 91.9 60.10 62.09 50.35
2 3 7 20 0—3 89.6 74.10 76.55 41.13
;? 4 10 20 0—3 84.5 80.87 83.54 21.11
7 5 15 20 0—3 97.7 97.70 100.93 0
6 25 20 0—3 90.0 90.00 92.98 0

1 - — - 96.8 96.80 - 0
' 1 5 5 0—3 88.1 83.61 93.25 18.89
" 2 5 10 0—3 80.4 64.72 72.19 38.42
= 3 5 20 0—3 75.0 32.93 36.72 42.22
zg 4 5 30 0—3 40.0 10.00 11.15 47.74
] 5 5 40 0—3 RAK wmi% AR —
I&] 6 5 60 0—3 0 0 0 —
g - — — 91.4 89.66 — 0
1 5 20 —1—0 18.9 1.57 1.58 44.18
2 5 20 0—1 22.9 4.17 4.21 44.11
& 3 5 20 2--3 24.2 4.16 4.22 39.44
§§ 4 5 20 4—5 56.1 25.25 25.53 34.38
5 5 - 5 20 7—8 87.7 86.21 87.17 13.19
6 5 20 10 94.1 94.10 95.15 0

R — — — 98.9 98.90 — 0
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Tab. 2 The results of the orthogonal design under cold-shock treatment

as S o X j
(min) (min) c) (3n%) (X;-30)
1 5 10 0—1 25.38 —4.,62
2 5 15 2—3 27.75 —2.25
3 5 20 4—5 45,08 15.08
4 3 10 2—3 24.55 —-5.45
5 3 15 4—-5 27.65 —2.35
6 3 20 0—1 40.00 10
7 8 10 4—5 20.02 —9.98
8 8 15 0—1 23.74 —6.26
9 8 20 2—3 32.38 2.38
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Tab. 3 Relationship of treatment time, duration, temperature with the rate of
occurrence of triploidy and the hatching rate under heat-shock treatment

HE= pe TA D T s, H RH 3n
¥ (min) | (min) | () (%) (%) (%) (%)
1 1 5 30+1 83.33 77.72 92.19 5.04
2 3 5 30+1 87.3 87.30 103.56 12.77
o 3 5 5 30+1 88.9 86.68 102.82 20.11
H 4 8 5 30+1 90.6 88.88 105.43 8.45
;‘E 5 10 5 30+1 86.5 86.50 102.61 8.97
6 15 S 30+1 88.7 88.70 105.22 0
7 25 5 304-1 81.9 81.90 97.15 0
I — - - 84.3 84.30 — 0
1 5 3 29+1 89.1 87.50 93.68 6.15
2 5 5 29+1 71.1 65.41 70.03 10.02
%— 3 5 8 2941 62.3 53.48 57.36 15.04
E= 4 5 10 29+1 27.9 16.96 18.16 18.86
= 5 5 15 2941 Ri% AR BIE —
] 6 5 20 2941 0 0 0 -
7 5 30 2941 0 0 0 —
pag - — — 93.4 93.40 — 0
1 5 5 28+1 93.2 93.20 96.06 16.01
oy 2 5 5 30-+1 92.2 92.20 95.03 20.53
% 3 5 5 3241 89.7 89.70 92.46 25.87
E 4 5 5 3541 85.9 83.67 86.24 29.74
pagid — — — 98.5 97.02 — 0
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Tab.4 The results of the orthogonal design under heat-shock treatment

as | J4 A I . i
in) (min) e (Bn%) (X;-25)
1 5 5 3041 21.19 -—3.81
2 5 8 3241 29.09 4.09
3 5 10 3541 36.04 11.04
4 3 32+1 17.35 —7.65
5 3 3 35+1 19.32 —~5.68
6 3 10 30+1 23.51 —1.49
7 8 5 3541 20.22 —4.78
8 8 8 30+1 24.59 —0.41
9 8 10 3241 28.86 3.86
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Tab. 5 The relative length and arm ratio of chromosome of Sparus
macrocephalus (Basilewsky)

NERERS Y EE B [ E- =LA
1 4.4740.80 1.3740.027 m
2 3.7440.42 1.461+0.014 m
3 3.534+0.26 1.5340.028 m
4 5.174+0.87 1.9540.15 sm
5 4.454-0.48 2.34140.14 sm
6 4.7840.45 oo t
7 4.6440.52 0o t
8 4.5310.53 oo t
9 4.4040.53 o t
10 4.25+0.48 0o t
11 4.1840.46 o0 t
12 4.10+0.43 o0 t
13 4.0240.41 oo t
14 3.9740.39 o0 t
15 3.8340.42 oo t
16 3.7840.43 o0 t
17 3.741+0.43 oo t
18 3.67+0.43 o t
19 3.5940.38 o t
20 3.28-40.32 o t
21 3,09+0.39 o0 t

22 2.77+0.49 o0 t

23 2.4740.40 o0 t

24 1.78+0.55 o0 t
21 Ags
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STUDY ON TRIPLOIDY INDUCTION IN THE BLACK PORGY,
SPARUS MACROCEPHALUS (BASILEWSKY)*

You Feng
(Institute of Oceanvlogy, Academia Sinica, (ingdao 266071)

ABSTRACT

Studies on triploidy induction in the marine commercial fish the black porgy, Sparus
macrocephalus (Basilewsky) were carried out using cold- and heat-shock techniques from March
to June in 1989 and March to May in 1990 in Tianjin and Qingdao. Results of studies show that
the cold-shock technique is more advantageous for inducing triploidy in the black porgy than the
heat-shock technique. Under cold-shock treatment, the optimal condition for inducing triploidy
in the black porgy was 1o treat the eggs at 3—4°C, 5 minutes after fertilization for 10—20 mi-
nutes. The maximum percentage of occurrence of triploidy was 50.35%. Under heat-shock treat-
ment, the optimal condition for the inducing triploidy was to treat the eggs at 32—35°C, 5 minu-
tes after fertilization for 8 minutes. The maximum percentage of occurrence of triploidy was
36.04%. The orthogonal design results showed that the rate of occurrence of triploidy was af-
fected firstly by treatment duration, secondly by treatment time, and lastly by treatment tempe-
rature under both cold-shock and heat-shock treatment.

The early stage of triploidy in the black porgy can be identified in the gastrula stage from
chromosome spreads. Observation under the microscope revealed 48 chromosomes in diploidy and
72 in triploidy. Karyotypes of diploidy and triploidy were obtained through observation and ana-
lysis.

This paper also presents the results of observation and analysis of the effect of cold- and
heat-shock on the extent of embryo development and on the relationship between fertilization tem-

perature and inducing triploidy.

Key words Black porgy triploidy  Artificial induction Cold-shock Heat-shock

Ploidy identification

* Contribution No. 2150 from the Institute of Oceanology, Academia Sinica.
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The metaphase chromosomes and karyotypes of diploidy, induced triploidy in black

porgy, Sparus macrocephalus (Basilewsky)
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