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Studies on the Seedling Production of the Black Porgy,
Mylio macrocephalus (Basilewsky)*

Jung Jae LEE + Sum RHO

(The Marine Resources Research Institute, Cheju Univ.)

Artificial seed production of black porgy were performed in the rearing aquariums of The
Marine Resources Research Institute, Cheju University by using adult fish caught by a small set net in
the coastal waters of Deug yang and Wan-do Bay from January to May 1986.

1. Hermaphrodite individuals are observed among the young fishes less than body length in 30cm.

2. The ovary consisted of a pair of saccular structure with numerous ovarian sacs branched toward
the median cavity. Oogonia divided and proliferated along the germinal epithelium of the ovarian
sac. In the young oocytes with basophilic cytoplasm distributed many scattering nucleoli along the
nuclear membrane.

When the oocytes growing to 500~800xzm in diameter, nuclear membranes are gradually disa-

ppear and most of cytoplasms were filled with yolk granules and oil drops.

3. Testis cortex was composed of several testicular lobuli and spermatogonia divided and proliferated
along the germinal epithelium of the testicular lobuli. With development of germ cells, sperma-
togonia, spermatocytes, spermatids and sperms are arranged toward the germinal cavity.

4, Fertilized eggs of black porgy are buoyant, spherical, colorless, contains oil giobule, isolating
pelagic in quality and measuring 0.87+0.04mm in diameter.

5. Mean fertility and hatching rate were 89.28% and 47.56% in dry method, 88.38% and 69.66% in wet
method of artificial fertilization.

6. The time required for hatching of eggs were 46.2 hours at 18.5—20.2°C and 51 hours at 16.8—19.0C
of water temperature.

7. The newly hatched larva of 198+0.13mm specimens has 10 (abdominal)+12 (caudal)=22
myotomes. The oil globule located at the posterior end of the yolk mass in front of the anus.

8. On the food selection indices calculated by the feeding results of juveniles, in the range of total
length from 10.2mm to 15.7mm were +0.26 ~ +0.30 in the larva of Arfemia salina and —0.52~ —0.
76 in the larva of Tigriopus japonicus.
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9. Required light condition for feeding food organisms were 2,000 lux in 7~10 mm and 300 lux in total

length of 15mm larva.

10, The relationships between the days after hatching (D) and the total length (T) of larva of young

black porgy were

0—72 day old fingerling ; T=0.4069 D+0.1425 (r=0.9929)
72—195 day old young porgy; T=0.6373 D—6.8028 (r=0.9737)
11. During the period of 195 day of rearing, the relationship between the days of rearing (D) and the

body weight (W) of young fishes was
W — 0.8683X 10—5D4.273577253

12, The relationship between the total length (L) and the body weight (W) of young black porgy was

W =0.0043015].3-3843156
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Table 1. Total length and body weight of the adult black porgy, Mylio macrocephalus

Female Male
Total length(mm) Body weight(g) Total length(mm) Body weight(g) Spawning date
393 1,105 372 1,054 May 17,1986
476 1.760 441 1.390
390 1,090 446 1,520
365 980
375 1,020
345 790 380 1,010 May 31,1986
318 640 360 920
416 1,320
335 625
290 520
g
S
3=
5 &
= %
£ 20
X
g 1 Cr B
= i -
70

Fig. 1 Schematic drawing of the food organism
culture system and rearing aquarium used
for the experiments.

A : Chlorella sp. culture tank
B: Rotifer culture tank

C: Larval rearing aquarium
D: Net cage of larval culture
E: Curtain

F: Miiller gauze(¢ 120x¢m)
G : Out let pipe

H: Over flow

I: Inlet pipe

J: Vinyle house

HE 1m?) Yol rotifer, Brachionus plicatilis
HM (FRP Y3 05m?), (FHAFEH(FRP Y¥
0.3m*) Mo 2 KFIsle =o] fitihe] MEINESE
shdct, o] ft42 Fig 200419 7ol MLk
285 % rotifer & 2 ~27Mf8/ml FHA
FHkolx Chlorella sp.5& 10~508 cells/m]l & &
skl KRl TE #83 rotifer of BMSE(L

Days after hatching

Fig. 2 The feeding regime during fry culture in
the rearing tank.

Rotifer [:3] Brine shrimp
Trgriopus japonicus
Short-necked carm
Shrimp

Minced fish flesh

Fish meal

ERZENID |

£ Estd

¥iftix 198 %€ 3687+ Artemia salina
BtohES 4 ~18ME88/ ml fE4831 Ao Bk
32~408 Apololl = Tigriopus japonicus &= 2 ~ 6
fEit8/ml £ A=t A fhagstalo

Bk 228 Y-el =  vul = 2 (Tapes japonicus),
A7 ol (Truchurus japomicus), 744440 (Neph-
rops thomsont) %o MYIE AK S FMAIE =
of £¥-% Kiistdn, Aa 7hvbel (Ammodytes
persomatus), 3.5 o (Scomber japonicus) = 9)
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Table 2. Comparisons of fertilization and hatching rates of black porgy eggs by dry and wet artificial

fertilization methods

Fertilization Date Fertilized Unfertilized Total Per cent No. of Per cent
methods eggs eggs fertilization hatched hatching
Dry May 17 5,410 392 5,802 93.24 2,043 37.76
5,230 572 5,802 90.14 2,622 50.13
May 31 3,194 464 3.658 87.32 1,667 52.19
3,057 601 3.658 83.57 1,702 55.68
Total 16,891 2,029 18,920 89.28 8,034 47.56
Wet May 17 5.322 480 5,802 91.73 3.790 71.21
4,886 916 5,802 84.21 3,422 70.32
May 31 3,216 442 3,658 87.92 1,757 54.63
3,298 360 3,658 90.16 2,679 81.23
Total 16,722 2,198 18,920 88.38 11,648 69.66
Table 3. Comparison of diameter of fertilized eggs and total length of hatching larva
Reference and author Present data HIRANO FUKUMI et al. KEIDOKU et al.
May, 1986 (1969) May, 1980 May, 1982
Average egg diamter 0.896+0.04 0.74—0.94 0.89+0.02 0.80+0.95
+S. D(mm)
Average oil globule 0.225+0.01 0.17-0.23
diameter +S.D(mm)
Average total iength 1.977+0.13 2.58+0.09 1.90—3.00

+S.D{mm)
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Table 4. Developmental stages of black porgy, Mylio macrocephalus and reference works are given to

compare

Author Present data HIRANO Kim
Stage Mayl4, 1984 Mayl7, 1986 1969 1970
2 cell stage {min.) 85 60 60
4 cell stage (hours) 2.00 1.45 1.30 1.50
8 cell stage (hours) 2.30 2.10 2.25
Morula stage (hours) 7.10 7.30 7.00 7.20
Blastula stage (hours) 14.05 14.36 13.40
Gastrula stage (hours) 15.30 15.20
Formation of embryo (hours) 19.30 16.10 15.00-17.00 15.15
Formation of Kupffer’s vesicle (hours) 24.00 20.50 20.50
12-14 myotome stage (hours) 31.50 28.40 26.00
Formation of auditory (hours) 45.20 41.30 30.00-32.00 30.00
Hatching (hours) 51.00 46.20 36.00-41.00 35.50
Range of water temp. (C) 16.8-19.0 18.5-20.2 20.0C 21.5T
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gl ol=2r], 1565 20530l = ERIEC] Mol
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Fig. 3 Survival rates for unfed and fed on fry after hatching eggs of black porgy.
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Fig. 4 Relationship between light intensity and Fig. 5 Relationship between light intensity and

food intake of the each size fry of black food intake of the young black porgy in

porgy. total length of 15mm.
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Table 5. Food selectivity of young black porgy on 2 species of food organisms

Total length Food No. of food Food Feeding Food selectivity

of young fish(mm) organisms organisms intake rate(%) index
10.2 *A. 500 497 99.40
**T. 500 116 23.20

A.+T. A 500 491 98.20 +0.30

T .500 36 7.20 —0.76

A.+T. A 500 458 91.60 +0.27

T .500 71 14.20 —0.58
15.7 A. 1,000 997 99.70
T. 1,000 463 46.30

A.+T. A 1,000 990 99.00 +0.26

T .1,000 164 16.40 —0.56

A.+T. A .1,000 986 98.60 +0.26

T.1,000 183 18.30 —0.52

*A.: Artemia salina nauplius
**T.: Tigriopus japonicus
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Fig. 6 Survival rate of the each fish stage
in various salinity
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Fig. 7 Survival rate of each stage larva in va-

rious salinity.

Table 6. The rearing experiment of the young black porgy in various salinity

Time elapsed(day)| [Initial Final
Item 0 1 2 3 4 5 6 7 8 9 10 11
Salinities(%.) 27.20 - 20.66 —
(No. of survival) (100 oy Q0 o a0 o @0 a0 o (10 a0 Qo
14.13 ——

Salinities(%) 27.20 ~ 20.66 (5) (3) (3) (2)
(No. of survival) (10) (10) (10) (10) (1) o) 10y (10 (18.04 —————M8M8Mm
(5) (4) (4) (4)

Salinities(%.) 20.66 - 1413 —MM =
(No. of survival) (10) (5) (5, (5) (5) (5) (5) (5) (4) (4) (3) (3)

* Total length of young porgy : 14.1~14.5mnm
Water temperature : 20.0~21.2C
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3% Mylio macrocephalus (Basilewsky) o #Eff/EvEo] Wl W5

Table 7. Survival rate and growth coefficient of young black porgy during the days after hatching

Days Mean Mean Mean g .
. Daily increment No. of Survival Growth
Date after total length body length body weight . 0 ..
hatching mm+@©D) ~ mm+@©D) - gxSD) Lmm BW@) survival - rate(k) coefficient
May 19 0 1.98+0.13 5,050 100.00
June 7 19 6.48+0.57 5.31+0.41 0.24 2,322 45.98
June 10 22 8.54+0.84 7.24+0.63 0.69 2,315 45.84
June 15 27 10.31+0.52 8.66+0.42 0.01+0.00 0.35 2,300 45.54
June 26 38 15.79+1.05 12.68+1.05 0.05+0.01 0.50 0.004 2,041 40.42 10.3
July 30 72 30.19+3.53 24.88+2.64 0.53+0.18 0.42 0.014 1,860 36.83 8.6
Aug. 27 100 63.00+8.50 52.40%£7.70 5.75+2.10 1.17 0.204 1,821 36.06 2.6
Sep. 27 131 83.24+14.80 71.41%+13.01 14.13+£7.70  0.65 0.270 1,262 24.99 5.0
Oct. 25 159 97.20+16.68 83.90+14.97 21.98+12.32  0.59 0.280 1,258 24.91 7.3
Nov. 30 195 111.04+18.70  95.39+16.69 31.01+13.10 0.38 0.251 1,242 24.59 7.9
tx10% o
30}
(x10”
W - 0.8683 x I0% p*-2738 30f °
25} /
/
—~ 25t /
» ™
E 20 g W = 0 0043015 LS 3843156
bt T 20f
- l5 | -
E 2
1Sk
10}
10}
5)
5 -
(o] 1 0 S 1 s 1 s ;
50 100 150 200 20 a0 60 80 100 120
Days after hatching Total length (mm:
Fig. 10 Relati?nship between rearing days and Fig. 11 Relationship between total length and
body weight of young black porgy in the body weight.

rearing aquarium.
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3% Mylio macrocephalus (Basilewsky) o 8¢ LEsgol WS MR

EXPLANATION OF PLATES

Plate I is reproductive cell development, Plate
I, Ilf and IV are egg and larvae development of
Mylio macrocephalus.

Plate I

Fig. a. Transverse section of hermaphrodite re-
productive organ.

Fi

Fi

[

g. b. Early growing ovary.
g. ¢. Qocytes of the perinucleus stage. Note the
basophilic cytoplasm and many scattering

'

. nucleoli along the nuclear membrane.

Fig. d. Mature Oocytes in the ovary. Numerous
yolk and lipid granules are shown in the
ooplasm.

Fig. e. Ripe oocytes in the ovary.

Fig. f. Frontal section of the testis.

Fig. g. Testis of early growing stage.

Fig. h. Section of testis in mature stage. Note the
testis composed of spermatogonia, sperma-
tocytes, spermatid and spermatozoa.

Plate II

Fig. a. Eggs ans sperm were obtained by
stripping method.

Fig.b. 4 cell stage, lhr. 45min. after fertilization.

Fig.c. 8 cell stage, 2hr. 10min.

Fig.d. 16 cell stage, 2hr. 45min.
Fig.e. 64 cell stage, 5hr. 10min.
Fig. f. Morula stage, 7hr. 30min.

Plate 111

Fig. g Blastula stage, 14hr. 36min. after fertilization.
Fig.h. Pregastrula stage, 15hr. 20min.

Fig. i. Postgastrula stage, 15hr. 45min.

Fig. j. Formation of embryo, 16hr. 10min.

Fig. k. Formation of Kupffer’s vesicle, 20hr. 50min.

Fig. 1. Formation of eye lens and auditory, 41hr. 30min.

Plate IV

Fig.m. Just before hatching, 45hr. 40min. after fertili-

zation.

Fig.n. Newly hatching larvae, 46hr. 20min. 1.98+0.

13mm in total length.
“ig. 0. Young fishes of 38 days after hatching, 15.79+
1.05mm in total length.

x>

Fig. p. Young fishes of 49 days after hatching, 20.

45mm in total length.

Fig. 4. Young fishes of 159 days after hatching,97.

20+ 16.68mm in total length.
Fig.r. Gill protrude abnormal fish,
upper ; frontal ‘view
down , lateral view
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