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Studies on the Aquaculture of the Black Porgy, Mylio macrocephalus
(Basilewsky) by the Closed Recirculating Filtration System
— 2. Gonadal Development and Structure

Jung Jae LEE - Sum RHO and Un Sam JO
Dept. Aquaculture, Cheju National Univ.

About one thousand Black porgy, Mylio macrocephalus produced from artificial seedling in May 1986
have been cultured in the closed recirculating water aquaria in the vinyl house installed in the Marine
Resources Research Institute and histological features of gonadal tissue. various quantitative changes
including the gonadosomatic index(GSI) and sexual changes have been studied.

The results were as follows:

1. To the naked eye, the gonads from one-year age group to the middle stage of two-years age group

showed milk-white colour. The gonads were too small to be observed by the naked eye.

2. When the Black porgy reached to late stage(total length, 21.2~24.6 cm) of two-years age, the
testicular zone showed milk-white colour and ovarian zone located in the dorsal part of abdominal
cavity appeared transparent and gradually grew differentiating.

3. It was supposed that a part of connective tissue originated from dorsal part of the gonad prolifera-
ted inside the gonad, finally formed into a testis and gradually elongated inside and developed into
an ovary.

4. Although the hermaphroditism gonads of one-year age group were very small to the naked eye, in
the histological study, gonads were protandrous hermaphroditism divided into testicular zone and
ovarian zone. Especially, the ovarian zone was occupied with very small amount of odgonia and
obcytes, but testicular zone was composed of numerous testicular lobuli attaching to maturing
spermatozoa. Meanwhile, the gonads of early stage of two-years age group(total length, 13.33~15.
1 em) clearly showed hermaphroditism.
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5. Among the gonads of one-year age group, the testicular lobuli developed in the testicular zone. At

the early and middle stages of two-years age group appeared testicular tubuli and after that, the

testicular lobuli were observed in the testicular zone again.

6. During the progress of obgenesis, odgonia and primay otcytes were observed in the ovarian zone of

one-year age group. But in the ovarian zone of two-years age group from early to middle stages,

obgonia, odcytes with basophilic cytoplasm, peripheral nucleolus stage odcytes scattering many

nucleoli along the nuclear membrane and early growing oticytes were observed.

7. GSI continued to show low value below 0.3% from May to November 1987. It began to increase in
December 1987 from 0.54% and reached maximum value of 2.12% in March 1988.

Mo i

B HHEMARC Bl He & 13080
o] o] = foll wha} b wgmEA MV S Al ol i
Boorft sle A%, EMEEaRIT 9 BiEgs)
v 7AYo MMEREMERI A BiEsE A
¥ 3EAe MHFEMEEASRC JdeA  glti(Ats,
1964 ; Ghiselin, 1969; Yamamoto, 1969 ; Chan,
1970 ; Reinboth, 1970 ; Yamazaki, 1983),

3l 8 ANl E Mol webd M o oM
RS kel ste] #MEslol Y=ol (Kino-
shita, 1936 ; D’A ncona, 1950 ; # I, 1962 ; Rein-
both, 1970; Sellami %, 1975 Pollock, 1985 : =
¥, 1987) kifioro| MMEKF Mo UYojuir}
2 o2ddA oo, zehd 9 e g
(ovotestis) & Zx 9o} {EEiRe Adojitx o
tob gk (Atz, 1964),

FAES fEERol Teled HKES Heos
BEIZ HRd sle dov ATHE £E3 7
AES TP KlolA HEIAN ghme Lrg
= MEEM ol B4 MLBES WR
g A gl

b AAES HHEER HE®RS = 2y
T A EEol o2 8 2E, ME 9 45
Kol w2l Kol 10cm KLY 1EER 2
FEB VH(ZE 13.33~15.13cm, H4E 44,
13~59.04 gm, HFERER 0.056~0.091 gm),
M(2R 17.16~18.67cm, #8%E 82.21~121.9 gm,
EHEREER 0.161~0.251gm), #B(ZE 18.
84~20.62cm, HME 122.97~153.57gm, £HEEE
® 0.295~0.934gm) 3 KH(ZE 21.19~24.55

om, @ E 187.98~267.08gm, L EF 1.
6666~4.483gm) 508 EHdle 2 oA 4
REGL O] M W EN LT FES o MR
g8 (b, EMERPBE oI 4 MR
B A e el $ulslE AR RERY 5
of H3te] Fakslnzl gho,

EE R i

& #igeel A A E (Mylio macrocephalus
)& 19864 5 Aol ATHME A& oz o =
ol # 1,000R% vwda$au F8hof b4 2ol 4
FESAN 2K 10cm AH2) 14 20R 9 1987
# 5 A 19884 3 AR 2442 AL 10
B4 92 Hslo] 2K, MES e % 24
WS O3St 45K UMl 48 27,
ZHMEY EBS MEAT, MEEN MRS 9
sted A AME#-E Bouin ol EgEstn %
ol Paraffinel % # 5~6um e Srz 4
A& uEden, ##¢ Hematoxylin-Eosin o
2 _E $eslgo

g, AMEEREENE 2EBEEE X100/18
Ho Reoz Hsiglon], 4HMo] JRLESR
< FEE, SRR, mMEREE Essln R
A BRES, RESE WiEEE o B
et

T S

£ MRM KE ¥ 30)
R WS HHE FHES e 2R



PSRER@BA%EA A% A4S, Mylio macrocephalus Rl MY WR

£ oo} fuEPch 1H4E3 244 HHAA
BT Aaas d glod kgl £33
o] Avt ol AERHYS] BZEel =S oo,
AR A BEsdA 2% BRMYHE &
BEA FERs o AARoE FHMAH
SR MERFER E{rel AMES FHES o
et A EET B Jdd KRt AR
T BEE & Uddch

F EREEY Hol: HfMEEe] 5~10cm,
11~15cm, 16~20cm, 21~25cm, 26~30cm & 7%
zZ+ 7+ 1.0~1.3cm, 1.2~3.1cm, 1.5~5.1cm, 2.
3~5.5cm, 3.5~7.8cme] WHZAM Rl oY
HRHe Aolole B EfeEC AU LR
o W2 HBRE oeiME FZA 245
gl (Table 1),

Table 1. Monthly changes of Total length, Body weight and Gonad weight in the Black porgy, Mylio

macrocephalus
(X =mean)
Total length(cm) Body weight(gm) Gonad weight(gm)
Group Stage Month X) X) X)
1-year
age 10.01
May 13.33 44.13 0.056
Early June 14.03 46.52 0.057
July 15.13 59.02 0.091
Aug. 17.16 82.21 0.161
J-years .
age Middle Sep. 17.71 116.88 0.239
Oct. 18.67 121.90 0.251
Late Nov. 18.84 122.97 0.295
Dec. 20.62 153.57 0.934
Jan. 21.19 187.98 1.666
Last Feb. 22.07 196.07 2.076
Mar. 24.55 267.08 4.483

RN HBPM WS

144 AT £fs MERMBRAR] 28
Alsle ks Bz mEEslgdes(PL-Fig. 1),
el A ERolA Z1YUshe HER/NE (testi-
cular lobuli) £-o] F#el AREoz A s
A EkEkEDT aasAc BERSS HR/0
¥* MBS FEEEMAC EEE o AR, BB
3 BT FHEAREY RFME (vas deferens)
ol wiEstd st U H(PL-Fig. 2).

24 7L sl R EHEREEBIR
w213l ch(PL-Fig. 3)., ##t MRMAF (testi-
cular tubuli) @} %% 8 /)s i (testicular cavity) & 2
o] 3012 o] wEY 2P tn o, A

PR AREe] T —EAGEMSNA Ysle
ole{7]e] BB/~ (ovarian sac)H RS W
PR/ NEE (ovarian cavity) 2.2 HEE UA5FFT =
k2 33 Ach(PL-Fig. 3). ##e] HEME
AREol £ EMiEE el T UAsld e (PL
-Fig. 3) 9ol 4 ERolA 7|3l SR/
ol = AR LRl 7i7hE #hfiol SREMMREC] #
s R, SRE/ME FHdols WY T
7 ey MRECl A3 FEMEREel A3l
sl =+ (PL-Fig. 4).

244 el £REE 244 VNS 4R
o} Aol rabsle] ol MY MR —HE
Besttdgoz Eosol MiEFEMBIRe Tl
s o (PL-Fig. 5) 244 ¥MiAe £MEsc



FEE- X B #E=

22 WMEEES IR/ o] Fatslo] glolA B
SR BREL/NE-S o 9wkl gl o} (PL-Fig. 5,
Fig. 7).

=3 SR/ TRl 249 SRMRE S Mk
Hel sFasitel JPmaM o ol oot SRfRol ok
&) 2 JIBMREel 45t (PL-Fig. 6),

2HEE RIS EMRE HHERMBR Tl
of BERIES SNl MY AT —EHEEs
MMM A BRY REKFEeE SfFsdn
(PL-Fig. 8, Fig. 9), H¥&/\&2 AF =+ E&
BFez AA as=lo] 99l (PL-Fig. 8, Fig.
9, Fig. 10), =% SRl 449 JFEMK)
#E FHS odet Bikez AT AzAH Fs
28 dfsls #aie REMRES Hone B
<] BR/bRE (ovum lacuna) %ol £ HEsA)
(PL-Fig. 11),

294 K AmMMc HHEAAAM HES mel
o 4Rz T Eased BAES B

o] g BRAER, vz ol BdE KR
T BTE Aoz Faislo] Ut REATF
o, o] W& mEo] A5t EibREMEMEIEM
BE EBAES SEo= 59 o (PL-Fig.
12),

ERRMEEY

(%}

23} . ]
22} T .

R Vi
LI / .

1.0l .
0.9} _ -
o8} d

o7l L g
osl _

Gonadosomatic index

0.5} J h
0.4} -

0.3 - -
0.2

I
L

ol g

1 1 I " 1 L i [ i 1 L

e}
'87... ..
May Mar.

- '88

Sep. Nov. Jan.
Month

Fig. 1. Monthly changes of gonadosomatic in-
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Table 2. Sexual changes and hermaphroditism individuals of Mylio macrocephalus in a monthly cycle

No. of No. of No. of No. of Hermaphroditism
Group Stage Month Flsnl,‘lin:; 4 Females Males gs:;fmants gg;%ants
1-year
age 10 0 8 2 0
May 10 0 7 3 0
Early June 10 0 2 3 5
July 10 0 1 3 6
Aug. 10 0 3 2 5
2-years | Middle Sep. 10 0 3 2 5
age Oct. 10 0 1 1 8
Late Nov. 10 0 1 3 6
Dec. 10 0 0 4 6
Last Jan. 10 0 1 4 5
Feb. 10 1 0 4 5
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EXPLANATION OF PLATE

Fig. 1. A part of testicular zone in Mylio ma-
crocephalus(one-year age group). X50.
Numerous testicular lobuli(arrows) are
originated from germinal epithelium-
(arrowheads). The lumens of testicular
lobuli are filled with spermatozoa and a

ovarian zone(September). X100. The test-
icular zone is composed of a great number
of testicular tubuli with spermatids(SD).
The ovarian zone is composed of ovarian
sacs, ovarian cavities, obgonia and obcy-
tes with basophilic cytoplasm.

number of clustered spermatids(SD) at- Fig. 8. Cross section of a gonad(December).

tach to testicular lobuli. The center of
testicular zone is filled with spermato-
zo0a(SZ).

X50. Clustered spermatids(SD) appear in
the lumen of testicular lobuli in the testi-
cular zone(TZ).

Fig. 2. A part of vas deferens(VD) containing Fig. 9. Cross section of a gonad(December).

maturing spermatozoa(May). X100.

Fig. 3. Cross section of a gonad in Mylio ma-
crocephalus(July). X50. A gonad is divided
into two parts. One is the testicular zone-

X50. A part of the ovarian zone(0Z). The
ovary is composed of numerous ovarian
sacs originated from the germinal epithe-
lium.

(TZ) composed of testicular tubuli and Fig. 10. A part of the testicular zone(Decem-

testicular cavities(small arrow), the other
is the ovarian zone(OZ) composed of ova-
rian sacs(arrowheads) and ovarian
cavities(arrowhead). D : dorsal part, V:
ventral part.

ber). X100. Testicular lobuli(arrows) are
originated from the germinal epithelium
(arrowheads). A great number of clustered
spermatids attach themselves to the
testicular lobuli.

Fig. 4. A part of the ovarian zone(July). X100. Fig. 11. A part between the testicular zone and

Obgonia(arrows) and odcytes(arrowhe-
ads) develope in the ovarian sacs.

Fig. 5. Longitudinal section of a gonad-
(September). X50. The testicular zone is
composed of numerous testicular tubuli-
(arrowheds). the lumens of testicular
tubuli are filled with spermatids(arrows).

the ovarian zone(December). X100. Obgo-
nia(large arrowhead), peripheral nucleo-
lus stage odcytes(small arrowheads) and
ovum lacuna(arrows) appear in the
ovarian sacs. Clustered spermatids and a
blood vessel(BV) appear in the distal por-
tion of the ovary.

Ovarian zone(0Z) is consisted of a great Fig. 12. Longitudinal section of a gonad(Decem-

number of ovarian sacs and ovarian cavi-
ties.

Fig. 6. A part of the ovarian zone(September).
X100. Odcytes(arrowheads) with basophil-
ic cytoplasm and early growing odcytes-
(arrowheads) appear in the ovarian sacs.

Fig. 7. A part of the testicular zone and the

ber). X50. Testicular zone is divided into
two parts. One is composed of testicular
lobuli(arrowheads) containing
spermatids(SD), the other is composed of
vas defferens containing clustered sper-
matozoa(SZ) and a blood vessel(arrow).
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