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The morphology of gonad and reproductive cycle of ribbed gunnel (Dictyosoma burgeri) were
investigated on the basis of histological observation. The specimens were monthly sampled in
the coastal waters of Jeju from November 2001 to February 2003. The ovaries and testis of this
species are categorized as cystovarian and lobule type, respectively. The gonadosomatic index
(GSI) of female increased in November and maintained high values from December to
February. The GSI of male was similar to that of female although it was decreased in
February. The reproductive cycle can be grouped into the following successive stage in the
ovary: growth (October to November), mature (November to February), spawning (January to
February), and degenerating and recovery (March to September). And in the testis, the stage
observed were: multiplication (August to November), growth (November to January), mature
and spawning (November to February), and degenerating and recovery (January to September).
The minimum maturation size of D. burgeri was over 15.0 cm and fecundity ranged from 2,194
to 6,581 eggs. The relationship between the fecundity and fish body was calculated in the
fecundity (F) equation as: F=0.4057TL%*'?® (R?=0.7621) for total length (TL); F=149.88BW%%™
(R?*=0.7982) for body weight (BW), respectively. The fecundity was correlated positively with
TL and BW. The histological observations of the gonads suggested that major spawning of this
species probably occurs between January to February, when low water temperature (13+0.3°C)
period.

Key words : Dictyosoma burgeri, cystovarian, gonadosomatic index (GSI), reproductive cycle,
fecundity
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2 HZA 8.l Foll 23 FF7IE o Fe] ATV
Fedala, PE]-/\]7]°1]—~ 3

ol = 2457y ARbIA gelew 4
© EE BF7)7) F2902 49T O Sl n
A

A o 2 2881t} (De Viaming, 1972; Lundquist, 1980;
Wl 3l o], 1985). A F4gtel A]A]%}= £-E Branchioste-
gus japonicus@} o] Mugil cephalus: 27t 231 o
#Fo] F7FslE 10~11Y, 11~1Y Alole] AbEte 3l
(3] %5, 2004; Kim, 2004), 27l ool AAjale A=
Chasmichthys gulosus®] A1E7]% 1~49 2 423
DdBF7I7t BAFH R 24 d (7] &, 2004), 31A
E7}A1%] Siganus canaliculatus:= 1423} AUF7] el
6~7Hel A%dte] 7~8Ye) Al2he 3T (3F 5, 2004).
JEw| =2}x] Dictyosoma burgeriz o] & 32w %
A3} 2 mebA el Sohe o fz $eiehsl 2
B Ak txAIY e 270d AR 24 S el 2=
= A olFolm () 5, 2005), o] 52) AAHE
3

dl

ARRYELIL S el ¥4 W7kA] S7e)
A¥2kAH-e- =71t} (Shiogaki and Dotsu, 1972). &} A
F qgkel AAsk v webRe] AAFY] 2 W
=40 e QAT v FF Agoleh
aebd o] Q7 Tk A4RE 9 WA
| glal AlFE BRE gk AAsE
W =g XS HAloz KA 4 FFX] 4 (gonadoso-
matic index, GSI) % 72X 4= (hepatosomatic index,
HSNe] < w3, A A 9 QA F7], 24
Sx, X3S 2ARIT

=

ME 3wy
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Table 1. Number of specimens and sex ratio of Dicty-
osoma burgeri from November 2001 to February

2003
No. Sex ratio 2
Year Month fish Male Female (Male : Female)
Nov. 25 14 11 1:0.8 0.36
2001 Dec. 12 4 8 1:2.0 1.33
Jan. 15 6 1:15 0.60
Mar. 22 9 13 1:14 0.73
Apr. 22 9 13 1:1.4 0.73
May 27 14 13 1:0.9 0.04
Jun. 9 3 6 1:2.0 1.00
2002 Jul. 13 7 6 1:0.9 0.08
Aug. 18 6 12 1:20 2.00
Sep. 16 5 11 1:2.2 2.25
Oct. 12 8 4 1:05 1.33
Nov. 28 12 16 1:1.3 0.57
Dec. 13 6 1:1.2 0.08
Jan. 9 5 4 1:0.8 0.11
2003 Feb. 11 5 6 1:1.2 0.09
Total 252 113 139 1:1.2 2.68

30vkel ¥ % 2520kel® AT YA 139m}e), 4
7S 113n}2] 2 AH]E= 1:1.20]¢05(P<0.05, Table 1).
ARD Aol AFHER AIHBALT2E &
2-phenoxyethanol = w}F A7l 3 AR A& 7_]-7_}-
0.1cme} 0.1g71A] A3l 3, BRE AJ|sle] QYA A
o) 93Ye) B4E ooz B

AL 5] AR AsE 2 e 4
29} 7 AF sk 0.0197H4] A3 £ GSI (gonado-
somatic index) £} HSI (heapatosomatic index):= Z}z; A
Zol q F) g 047 D& Ao Axech

GSI=( A& /A F) x 100

HSI=(7} Z3HA| %) x 100

Aal 4o WRFze) AL MEHAE 2AFAH O
2 #3A37] g A Al 78 Bouin's £l 24A]7F
AT F g™ H Yol 93] 4~5um FAR HHE
A A

zZ+3led, Hansen's hematoxyllnaJr 0.5% eosin©. = H]
3y g w aslolch

M AR Amd BgeEAe
Fo1e AFAA A=A

kA& AA7] (growth stage), A<%7] (mature stage),
Ak2r7] (spawning stage), B3] 2 3]E-7] (degenerating
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& recovery stage), $71-2 Ed=2]7] (multiplication
stage), A A7) (growth stage), A< 9 H¥}A] 7] (mature &
spawning stage), /3] 2 3]E7] (degenerating & re-
covery stage)®] 4ctA| 2 Z7F TR

Algt &2 Kagawa and Takano (1979)2] ®}He| u}
2 zAsd WA M ol F o el delal
AE AEE A E2 2ASG,

A7) AF 11~399] W ) duA E g9
+ B FhlehE olgale] Bal AHe BT
davdne] A ERe] gHoz el vehtt dw
AZRE Adste] g ol FTAE Fua 22|
FEu g2 FAbegIH

AA (TL), A3 (BW) 224 (F)2] 271= 27 F
=a(TL)", F=a(BW)"4] o 2 AFZ3}3]t}.

4. FAAE

SPSS computer software program-g2- o] £3lo] 99
GSI1¢} HSIE= ANOVA-testE AlA|3F & Duncan’s
multiple range test2 JF7ke] FolAE& FHAsIE L,

z23poh el 47 tteste} Xo-test2 AAEHAE (P
<0.05).
2d _,1|.
L AAze] geljot 7=
IEH A A5A7E Adsty §gHe=s
e TR oI, AN AT - 5 BE AFT

HE - Wz} - Al - O] E

A Testis B Ovary

Fig. 1. Morphological and histological observation of the
gonad in Dityosoma burgeri. A, External morph-
ology of testis. Scale bar=4 mm; B, External mor-
phology of ovary. Scale bar=2 mm; C, Lobule type
in testis. Scale bar=400 um; D, Cystovarian type
in ovary. Scale bar=900 um. Oc, Ovary cavity; Sl,
Seminal lobule.

SRR ICE ER R AEC e PE I PN
A Ax g e Aolsh Fol gAHR »Hﬂw o)
AT (Fig. 1A), it Assls =) 3iel5iet (Fio.

1B). &0 W RFx2E %%L% FAo = 2 R9of|A
2 FAE] 3 7Rl =
EN SR H Astar 9l=t (Fig. 1C).
Hhgto] pxyo R F7|E ] %IJL
3= o] gl (Fig. 1D).
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2. GSI¢} HSI¢] ¥ W3}

_/_E'_HHEE],;‘(] 01—7-]9,] GSI:= 42 dA}o] s}7}sEl=
114 7E Z7el7] Al#ksle] 422e] 13+0.3°CE F A
42719l 2002 193 2003y 1, 2% Z+7t 533+
1.77,5.20+1.59, 5.43+2.26 0.2 9% H13e Bgoh
o] & gAte] A3 A= 3YRE FA3] A3t
7] Alztete] 1097bA] 0.624+0.09 o]3}e] whe- ZhE
A3k ek 719 GSIE HRH fAME Aoz 129
BE AA3] F7bste] 2002 193 2003 196 7t
7} 0.38+0.12, 0.41+0.162% AF Huge By
(Fig. 2).

g7l HsIe 14es) AAdF7)d 8URE F7ks)
7] AlFFsle] A2 @ F719l 12~1Ye) 247+
0.08% A% #zhs el F 3438 F43] 3
3}7] A|zteled 6ol 0.67+0.032 AF HAFE B
ot A7) 759 712 HSIE= 0.83+0.05~1.67+
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Fig. 2. Monthly changes in water temperature, day leng-
th, gonadosomatic index (GSI) and hepatosomatic
index (HSI). Vertical bars represent the standard
error.

03192 dF ¥t 9=k (Fig. 2).

Fig. 4. Histological observation of testis development in

3. A F7) Dityosoma burgeri. A, Multiplication stage; B,

R = Growth stage; C, Mature and spawning stage; D,

G2 A, AR daels 3 40~60ume] F Degenerative and recovery stage. Scale bars=50

Hel7] drMZE3 7 70~200 ume] 7] = um. Sc, Spermatocyte; Sg, Spermatogonium; St,
HEZEo] HE3Y E]—(Fi 3A). K] daol FuA Spermatid; Sz, Spermatozoa.

Z AZA FFEe] A5 Alstslelw, daEa
o) 49 mhet BEAES 27 B Sl 3
7 650 umel o]=wl awte] A3}t H3iE} (Fig. 38). 4
7] el b vl AREAE Yepls e o A9l A4, 227 Axolt 290 WE A
£ £ o] #3¥9 3 (Fig. 30), F9 2 4%71¢] da e} A zEe] BAZA s Z7h shol T, A
o Al BAAA R AT dnaage) 5 & &Y g s Audz fole E¥sa
- FEGT ANIE e T ARAEE  (Fig. 4A). A7) Aol JaandEel AT, 4
o AR (Fig. D). 4H7) AL 10118, 4 7ol Wi el RIS 28 AmAz olE

7] 2AE 11~24, A7) 2AlE 1~24, HY
7] 2AE 3~9de #EH U (Fig. 5).
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Fig. 5. Frequency of gonadal development phase of
Dityosoma burgeri.
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Fig. 6. Monthly change in frequency of oocytes develop-
ment stage of Dityosoma burgeri during spawning.

o] ¥AH ST (Fig. 4C). HF 3l 357 A

F Ak 2980 AFHRA PHeA 2

=

42 Wrkel Wel® 953 AR S A3 b
]

d s
250 LSl HIY - FRENAL, 2G4T A A
HZzSe] #Z= A (Fig. 4D). £ 47| DA = 8~
119, A7) SHE 11~149, A% 2 97 A=
11~29, g3 9 387] A= 1~99] FAHH
(Fig. 5).

4. 99 dEA) £

A7) A% % Bl

U =9z 2002 3hell= F

o] 94.2%2°] ¥ v|&= HEIgr sk FEAZ (A
33 T7] dAN)ES 2001 129 BE 20034 24717
F33ch AFREEAR S el o ZA 232 20024
193} 20033 26 27 9.2%9) 4.1% ¥]&= =3}
97, 2002 3Yel: H3 FuME7} 58% v &R =
Atk (Fig. 6).

aEv =X ] FASEE Fotslr] f)ste] Ha A
A A 25.9cme] 7 557HAE o
A} 150~15.9cme] ZAEEE
50%, AAF 16.0~16.9cme] /NA S 87%2] ZAEw
2 X9, 18.0cm o] NAEL BF Algte] v}
stiet. 28w 22X 7} Alglell Frlshs AESH Ha
HE FASE 50% o]itE 7|Eo R de, A% 15cm
2 FALE Y (Table 2).

Table 2. Maturity with size classes of Dityosoma burgeri

Total Number of Number of Maturity
length (cm)  examined fish  matured fish (%)
10.0~11.9 1 - 0
12.0~13.9 1 - 0
14.0~14.9 3 1 33
15.0~15.9 6 3 50
16.0~16.9 8 7 87
17.0~17.9 16 15 94
18.0~18.9 7 7 100
19.0~19.9 3 3 100
20.0~20.9 7 7 100
21.0~259 3 3 100

Total 55 49
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Fig. 7. Relationship between fecundity and fish body
(total length and body weight) of Dityosoma bur-

geri.
6. Z3hg
WA A F AEER o] gle A5 AL G
e o] g3te] ERPE A I oF 2,194~6,581
W z3eE A} 7Hxﬂ

4,5157), =4} RA = Fo) A&l 21.0~21.9cm Hg%]
of &3 MAES HF 658UNE A o] F7Hg el
wel zatew Frlele ASE Boloh A 23k
9] FA AL F=0.4057TL3¥%® (R?2=0.7621)2 AFZE Q)
o} A2 ZESs ZAPRA = 2% 17.0~2299 ¥
9ol &3l= NASS FF 2,7367), = 29.0~34.9¢g
Hoe| &al= NA= FHF 445270, ZAPNA F HY)
Z3FQl 47.0~58.9g HYdl| &3l= /MASL 6,581 =
Ax3t fARE As BT, A 23] #A14
£ F=149.88BW"%"° (R?=0.7982) 2 AlZ24 9]t} (Fig. 7).

sk

il

YR AR ANLE - 4 BE FS 14

o) .
o2 Az AL o)A o]}, wichyo] 7}, Wolz}

AFE= tAi FH9o 777 A& th=1 (Takashia and
Hanenawa, 1996), guppy Lebistes reticulatus (Miyamori,
1964)2} Cymatogaster aggregata (Eigenmann, 1897):=
F4-2] Fart 3% e ook =3k dae A
$3e] Fzo uwgl YA (gymnovarian type)3} 3AF
3] o 2 (cystovarian type) (Hoar, 1957), t4&7}F 3 2]
et Ao FHel davte] FAEE entovarian
sac typed} 149 7P x| Bl FiTto] HAEE=
ectovarian sac type 7-%-% 37 (Hoar, 1969), A4t 49
o] F-zo ulg} lobule typed} tubule typeo = FH =}
(Billard et al., 1982). 7 EH| x=2}x]2] dar FH =
ofo = Aol Eoglx= FAFE © = ectovarian sac type
o e AL Helolg Ak A4 T Ao A
4 4 el W7ol Sl lobule typee] et 1EW =
S bavk A 94 e 43R ekl 2

l |

1995), AA W3}el| wie —’Eﬁ]*&%}i, sAAEE, F
A, FAAEY, & - sHAANEES, & - FAAE
o7 FE¥Ith(Aida, 1991). T3 FY oFoletE A
el $1Ae wet g 9 A7 M2 e,
oJo] Cyprinus carpiox o] AglalloA] 40|, ek o
Me odF A= B3 7hEel 23] A g}
(Heath, 1987). o] <d7-o|A A|F Fo 4 Eikls
(33°32)e] AMAsl= 2EH=EEXE o - 5 2R
I dApe] "elx]= 11U¥E GSIFke] AF5317]
3, AR WA S 1~24el] #EHIH o
2 Rol, 28w =eAE FAAR oY, Akgl
1~292 FA =t dE Nagasaki®] Nomozaki &
(32°35")ell MA e AEM =X A5A7)e A -
Aele] 3 A7|E vl R ARMAZE 12~4d72 F
349l 12 (Shiogaki and Dotsu, 1972), $-&viete] A
Agk (347470 MAsl= 2 EW == ARRAIZ] A
%) v]gkeg AlEele] AWAAE 1~39% sk
(¥ 1995). o % ATz wol, T et 4
Hae 4o Sl wE BAF7)6 sA el
2 AZE )R 3, Y4B Nagasaki®] Nomozaki %1} (32°
35)el MAshs 2B =ekx| 9} A7) 7Ee] Apel= A
AR 8] ztele] 7]Qlgt Aoz AYzhel)

o] 78] AFA| 7)o GRA Z oA
=3 (synchronous), 5 AL 23 (group-synchron-
ous), H]5-A23 (asynchronous)®] 3714 ez 7
= o] 215} (De Vlaming, 1983; Wallace and Selman, 1981).
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28 2= AREA7]| S A FEhe] A el FH gl
7] dRAZE] dF #AHNL, &
20019 12932E 2003y 2971A] #AFHE Aoz W
of, ZEW Ee}x| o] dEAME e FA e A
ol &3l o]F oz A7t

IEH =7} Ak ke 4 ‘31% &St F
32 15.0cm oJAF o2 ALY T, 7} 5 (1995) o]
o] g3t TEW == °43Ur Axg& AR
175940 Hwl "AFo] 14.79cmell T2 v
WA o] = Abgte]] sty B w3lgich 18w
28] FASEE A F A= AT A=) 9l
L= A L

Abgte] Foldl= 2 EW =AY HF I
3,92070 (2,194~ 6,5817)) = AA3} A Zol| wvlH sl A
k& 1911, Shiogaki and Dotsu (1972)¢] &]aphd o=
Nagasaki®] Nomozaki Ggtl| A= A 13.3~21.2cm
wWelo] T xelx] T, 2,146~6,47570 2 WY
2 fAF S e, 28 sk AR A el
7htell wet 2Rbpw Frtstel AR AlF, 2k 7]
LA AHIA L oleta ket w231, o /o] 23
= Z we} wl$ = 3}o]E Ho]:d| (Privitera, 2001),
A & g BsLa)o] 9l 3-8 E7)A]H], S. canalicu-
latus: 503,702~1,452,11672] v]wA e o) e
ZEIL(Z 5, 2004), FAE FE STl oEste]
B3 &53E Y= Z7IX317], Pungitius kaibrae:= 21~
1107} 9] & =23t} (Chae and Yang, 1993). AFbA )|
Al stzle] wiEket & 76l o8 AR dE 23 b
7H] 7le] Heshe $4& A WS C. gulosus®]
ZH5E 2,462~534670 2 (7] 5, 2004) 1B =2}X]
o} fAFERATE o] 7] EIRpE Foll o AlRESA H
AEA=k A3 {47} ok A=

£

b w1 H
Bk

AF Askl AAsHE B ERAE 998489
o= Apest BYFI)e Rl gl s 4 A
%o Yolbz A4 P AP ARG VYT WAE
A3 oleh Aol A A W i Ade B
= s A Y, A A o A5 §9)
5 Q7o) Wate 2wl EeAe] Aol RasT
sl Agels ez amWmEeHe] A %
A% A A%, AT $AR i, FRAA] B
A= Qe Q77 e

A Fdere] AAlsl= IEwW =8}x Dictyosoma bur-

- HHE|x} - ZEul - O|HE

geri®] QA F7]2 2AFs17]9]38] 20019 1195-E 2003
W 297bx]) 9 AA ST 2B =k ] b 3
238 019 31, A A% lobule typee] it} 471 GSIE 11
Gol| Z7F817] A AHste] 12~29e] B2 & FA3519
3, 78] GSIE B|E 296 FFAstAT hFle] W
kel fAbet e 2B =ekA] o] QA FT)E 479
47471 (10~114), A%7] (11~249), A7) (1~29),
Ha 357 (3~99) L, #ALZ £LF5A7I
(8~11%), AA7] (11~19), A% 2 A7) (11~29),
& 9 3]57] (1~9¢)o| it 1EM =etA|7} Algtel
A7E 4 g AETA FH4FHS 15.0cm ooz x
AME| Q3L Eakps oF 2,146~6,475 W9 2 Al
Azt ko] A AL F=0.4057TL*** (R°=0.7621),
AF2 x4 HA AL F=149.88BW°*"° (R*=
0.7982) 2 AbEE it 18w =8} 3 AR
Aol Z7MES45E 2347F I/ A Ry
A o] 22 fF A3 2B =ekA]e] F Al
A 7)= A4 (13+0.3°C) A]7]8] 1~2¥ 2 = =)

od,

Ab A}

°] =E2 2005 NURI (AW 34 S 57t shat

h)akeIgkel olsted 2 959l e,
ol g 24

7483 - A1938) - 71 4e]. 1995. 18w =&8}X] (Dictyosoma
burgeri)e] a3zt A7k 3holx], 7:171~176.

A v - A - g -2 AR - 23
- o]¢d =, 2004. H1}= Chasmichthys gulosus (Guiche-
not)s] A4l W 5l AA)%7). el A, 16 1 261~ 270,

Ao -2 & olFE - o4 - AWA - A 2005, 4
A3kl i =4k 3HAE, 390pp.

W)z} - o]= ], 1985. A =5, Chasmichthys dolichognathus
©] QYA|7) el B3 AR AT 3|, 181 243~ 252,

HAY - ATE A - o)A E - FodH - o] E - Al
o)A 9 - A4 - BhEa - o] E. 2004. &5 Branch-
iostegus japonicus®] jA]F7]9} A EA. Jte]x], 16 :
282~294.

33837 - ukbAy o] &3} - . o]
A =7}A)A] (Siganus canaliculatus) °] A
A A1 F7]. 8F4=A], 37 : 393~ 399.

Aida, K. 1991. Environmental regulation of reproductive

. 71—3.;] .

L

. 2004.
e

b it
L
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