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Sexual Maturation and Feeding Habit of Korean Mandarin Fish, Siniperca scherzeri

(Perciformes, Centropomidae) in the Seomjin River and Imjin River, Korea"
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ABSTRACT

This study was conducted to investigate the reproductive ecology of the Korean Mandarin Fish, Siniperca
scherzeri in Seomjin River and Imjin River from April to October 2008. After have investigating the
relationship between standard length (SL) and Gonadosomatic index (GSI) of Siniperca scherzeri, we can
conclude that the body length of maturation was over 200mm SL in case of females and over 180mm SL in males.
The GSI of the females that were from Seomjin river was the highest in April (7.43%), and gradually decreased
after May (5.55%) and June (3.58%). The GSI was decreased sharply in August and indicated the lowest value
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in September (0.44%). The GSI of the females that were from Imjin river showed similar tendency of females'

GSI from Seomjin river. The GSI of males from Imjin river was totally higher than that of females, it was 5.96%

in April, and 8.03% in May. It was lowered in early June, and late June, it indicated 2.12%. In September, it was
the lowest value (0.20%), and increased after October (0.54%). The result of histological study of ovary
presented similar result of the study of GSI in Seomjin river and Imjin river. The ratio that fishes constitute in

stomach contents of Siniperca scherzeri was 92% in Seomyjin river and 90% in Imjin river. Digestion of food

organisms and the ratio of unidentifiable fishes in stomach contents was fairly high, and it was 50% in Seomjin

river and 72.2% in Imjin river. In the period of study, eating ratio was very low 38.3% (36 ind.) in Seomjin river

and 21.8 (53 ind.) in Imjin river.
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Figure 1. Map showing the study localities
(A: Imjin River, B: Seomjin River)
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Figure 2. Monthly variations of water temperature in
the study localities, from January 2008 to
October 2008
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Figure 3. Relationship between gonadosomatic index
(GSI) and standard length of Siniperca
scherzeri in Korea from April 2008 to June
2008(A: female(n=78), B: male(n=78)
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Figure 4. Monthly changes of gonadosomatic index of Siniperca scherzeri in Seomjin River and Imjin
River(A: Seomjin River, female. A" Seomjin River, male. B: Imjin River, female. B": Imjin

River, male)
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Figure 5. Monthly changes of hepatosomatic index of female Siniperca scherzeri in Seomjin River and
Imjin River(A: Seomjin River, B: Imjin River)
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Figure 6. Histological changes of ovary of Siniperca scherzeri from April to September in Seomjin River
(A: 23 April, B: 21 May, C: 10 June, D: 2 July, E: 6 August, F: 25 September, DO:
degenerating oocytes, N: Nucleus, YG: yolk globules, Bars=200um)
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Figure 7. Histological changes of ovary of Siniperca scherrzeri from April to September in Imjin River
(A: 18 April, B: 21 May, C: 10 June, D: 27 June, E: 3 July, F: 11 August, G: 25 August, H: 22
September, DO: degenerating oocytes, N: Nucleus, YG: yolk globules, Bars=200um)
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Figure 8. Relative abundance of stomach contents of
Siniperca scherzeri in Korea from April 2008
to October 2008(A: Seomjin River(n=94),
B: Imjin River(n=243))
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Figure 9. Monthly changes of eating rate of Siniperca scherzeri in Korea from April 2008 to October 2008

(A: Seomjin River, B: Imjin River)
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Ao PHANE HH daoflA Eeh-ga FQl A
7 A7 gl wheh 6 Wolli= Algko] mhrEeA o

FA% sheteln 248 AHORE dto] 9ls] Ty

=] gl

AL BRISHATE o] F 9WAAIE GSIgte] v Hebrt 10
9 2 23 A Slol the Avke 9
ARE7] FulH o9, W] 2A5 3 ZjolA

T 7] FEAZE HASTHFigure 6, 7). A 27}
2] 9] GSI 72 dRbAQl gapoj 7o 7 GSI ¢ Afol&
Hol=d, oA 9] GSI gto] 7] GSI grofl vl 453l
27 e b2 Zof vsto] 47te] 7o) GSI ghe
RI72) 29 30l Wt ok 17 S 5 v At
o] =ttt o= IA YT oA AHE 279 o
GSI gk soiA e SRIEF=T(nER), 2FTAF 227}
2] 9] 59 GSI gto] A 49 4.7%<] ¥HH =32 52%
2 $70] o Eken 27 27k} dAuG o £
GSI gk Holi= 2 27fe]o] ARt ezt A At <l
Ae HoFes AN AHREHSIH
AHHA o= o] 7o) 72 A9 A Alte] Hagt oy
A Als d s AE2E3 vitellogenin FHgof Fhofsh=
Aoz dHA QlthAida ef al., 1973). wrebA Fujc} HSI
2k GSI gk Afolof JA3h ARIAIE 7HA AL Sl=dl, &
-2 HSI 7] Walet GSI gho] #isl7} fAbsHAl ¥sksich
o] Abx|(Baeck et al., 2007) 4 - E7HA) | (Hwang et
al., 2004)e} Z+-2- gl o] ¢l oL}, Aket Sof = HSI gho] @
O}A|A] oF= Lot po]lE HTh(Lee et al., 2008).
271e] 9] Abgte] #E oA Ato| A Kim(1997)2 5
teRE 7Y 7R AbRto] o] FofRltkal HAlskgl o
ol Auts SAR TRARERSH ) A= i
Aol - AFEA7]21 59 10978 6 20U47H4], S5
W2 5 2045 E 64 304714 A7bE 29T 4 ¢l
L3 FA] 717k e 2 Akl QJITh(NFRDI, 2009). 18
Aol A FHe} 2 UrolA 2, GSI, HSI¢]
o} 9 A A0) 22eHA EAS Bkt A A
AAehe 27k o] AR 49 ol AJReljA] 5
PR o= 5E 2o A&sto] 69 Z71A]
A&E = Aoz SRIE ofof whef pARAFE S o
w2 27he|o] 2HE BEE7] QI3 AletAl7] 9] EFA]
717 Alg Hok 10209 A= 7] Ao] HEd o]
o} o] ggt Aib= 9 AEA Q] MU P} oheket At
7b Bag Ao|A|uk, 2 AF2d3to] JFOoE Qe A
ISP o] A dH Asstal QlojA eyt
= "HrolREY ARMZIZL FE AR = Aat dAge
U= Aol
THA|7]Q1 49 5E] 6H7HA] A7 9] Ak o] Al
2 A3} P9l A9 A% 200mm ool A, =712
|2} 180mm 4ol Al Abgte]] 2|3 Zojshe Aoz
Rom(Figure 3), o5 27tele 443 Hs)A
Ay ool AIEol Tt = AollA Kol ehFol
Hlaf) Akt Zhof Aol o & A ofFollA vt
HEAQl Ao ® Wt sl ool vls) o W
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al., 2008), H31(Park et al., 2007) ¥ =7}Au|(Jun et
al., 2003) FollA = Hlw 2] S5}A SRI=UT) o3t A
B pAE el H astele] TEHFAAYOR AA
3= 180mm(NFRDI, 2009)h oo A BHolst Az
Zhol A7l oA 200mm, =7 180mmy} T siA 44t
T2 AR AT AYEES stoiA= FAA
A& 200mm Ei= oFeE HER 23 GAAS Yok
HPE AREloF 8 Zolth

7VR)E S BolR % oA olRE EREel g
g(Kim, 1997), & A Aok ATk +
oA At Y829 90% o]ifo] o] 7R 2 Hol
AedS Holqleh A4 o f9] /5 B A2
FENY} = sANE O‘X]”—J Bfolle AEarzlol tisf
Aoz =0 zA2S "o} A3y} AL o] z}?_]
o] £7Hs3%t o F9 ngol R RA R B P P
50%, 70% o e, F4 SAFo| et 24 Ol-r
oA gobr] A F EH?E B es 371 A7 22
S} th(Figure 8).

Z2AF S0l 9] WE=ol As WARA 2 FE A=
2870 A= 3% FEE&S Heledl, ol &7kt A
o]A]4d o] FQl Hiof| Ho] iAo ojES HolFal
U THFigure 9). o]F9] FEEo #3h Ao A H]o]4]
A o729l W =ekA]= 6.8%(Huh and Kwak, 1997), G704
52 38%MHuh and Kwak, 1998), &X|7}x}u]7}

6.5%(Kwak and Huh, 2003)%o1, 772571 2 21491
EEZ2 13.8%(Huh ef al., 2008b), o]A1A4 & 7Hz2k=2 A4
Ql SHYEL 3.1%(Huh ef al., 2008a)2 HE ) ojAA

FEY 35S vlusl] B, sjito]7t 2 2AEGE
o ARAA] 7} 22.4%(Huh et al, 2008c), HX|il7]=
34.1%(Baeck and Huh, 2004), ArX]7} 45.4%(Huh et al.,
2006a), E117]7} 36.6%(Huh ef al., 2006b) 2 H]6] XA o]
T A2 A ool Histo A= ESkAIRE 2 2AL
A g1k &7 o) FEE R %E} o|A ¥ A7}e] 9
° \14‘ ]LEE—- 3 A—I/U‘(s]— ]:]—.9_ /H/KU]]—X] 7]
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o} M 2 2AMIA ARE 8= Fofl Aol
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37 FgE]o] FEAH o] TEd o= Q7] flEo® Agt
A A ZA} E

Nz 5O FbEAE ATE T,

1_,

¢

Iz SL
n;[o

F

Oit

I olnt oft o
=2
=)

ofr
-

o>~

iy oo

[¢]

i

—_—

W B o oo O >
N
ol

S~

o
- O

Ao
re

Aida, K.P., V. Nagama and T. Hibiya(1973) Physiological studies

on the gonadal maturation of fish. I. Sexual difference in com-
position of plasma protein of ayu in relation to gonadal
maturation. Bull. Jap. Soc. Sci. Fish. 39: 1,091-1,106.

Baeck, G.W., J.W. Kim, S.H. Huh and J.M. Park(2007) Maturation
and spawning of female spanish mackerel (Scomberomorus ni-
phonius) in the coastal waters of Busan. J. Kor. Fish. Soc. 40(4):
248-253.

Baeck, G.W. and S.H. Huh(2004) Feeding Habits of brown barracu-
da (Sphyraena pinguis, Teleostei) in the Coastal Waters of
Gadeok-do, Korea. J. Kor. Fish. Soc. 37(6): 505-510.

Cha, HK., H.C. Kwon, S.I. Lee, J.H. Yang, D.S. Chang and Y.Y.
Chun(2008) Maturity and spawning of Korean flounder
Glyptocephalus stelleri (Schmidt) in the East Sea of Korea.
Kor. J. Icht. 20(4): 263-271.

Fishery productive statistical system(2007). http:/fs.fips.go.kr
/main.jsp.

Huh, S.H. and S.N. Kwak(1997) Feeding habits of Pholis nebulosa.
Kor. J. Icht. 9(1): 22-29.

Huh, S.H. and S.N. Kwak(1998) Feeding habits of Favonigobius
gymnauchen in the eelgrass (Zostera marina) bed in
Kwangyang Bay. J. Kor. Fish. Soc. 31(3): 372-379.

Huh, S.H., S.N. Kwak and H.W. Kim(2008a) Feeding habits of
Pseudoblennius percoides (Pisces; Cottidae) in an Eelgrass
(Zostera marina) bed of Dongdae Bay. Kor. J. Icht. 21(1):
45-53.

Huh, S.H., K.M. Nam, H.G. Choo and G.W. Baeck(2008b) Feeding

Habits of Sebastes thompsoni in the Coastal Waters off Busan,
Korea. J. Kor. Fish. Soc. 41(1): 32-38.

Huh, S.H., J.M. Park, K.M. Nam, S.C. Park, C.I. Park and G.W.
Baeck(2008c) Feeding Habits of Scorpaena neglecta in the
Coastal Waters of Busan. Kor. J. Icht. 20(2): 117-122.

Huh, S.H., J.M. Park and G.W. Baeck(2006a) Feeding Habits of
Spanish Mackerel (Scomberomorus niphonius) in the Southern
Sea of Korea. J. Kor. Fish. Soc. 39(1): 35-41.

Huh, S.H., J.M. Park and G.W. Baeck(2006b) Feeding Habits of
John Dory Zeus faber in the Coastal Waters of Gori, Korea. J.
Kor. Fish. Soc. 39(4): 357-362.

Hwang, H.K., C.B. Park, Y.J. Kang, J.H. Lee, S. Rho and Y.D.
Lee(2004) Gonadal development and reproductive cycle of the
Rabbitfish (Siganus canaliculatus). J. Kor. Fish. Soc. 37(5):
393-399.

Jun, J.C., D.S. Sim, Y.H. Kim and E.Y. Chung(2003) Sexual matu-
ration of the Stone Flounder, Kareius bicoloratus, on the west
coast of Korea. Kor. J. Icht. 15(4): 259-271.

Kim, M.J. and C.B. Song(2011) Origin of the Korean Mandarin
Fish, Siniperca scherzeri and its molecular phylogenetic rela-
tionships to other Siniperca fishes. Kor. J. Icht. 23(2): 95-105.

Kim, 1.S.(1997) Illustrated Encyclopedia of Fauna & Flora of



66

(¢

olhS - wlAu - o] E3} -

1A% - A

ofoh

Mo

Py
©

sl A5 7] 26(1) 2012

o

gl

Korea Vol. 37 (Freshwater Fishes). Ministry of Education,
Seoul, 629pp.

Kwak, S.N. and S.H. Huh(2003) Feeding habit of Limanda yokoha-
mae in the Eelgrass (Zostera marina) bed in Kwangyang Bay.
J. Kor. Fish. Soc. 36(5): 522-527.

Lee, W.O., S.W. Yoon, J.H. Kim and D.H. Kim(2008) Comparison
of growth and spawning characteristics of Ayu, Plecoglossus
altivelis in Seomjin River and streams flowing to the East Sea,
Korea. Kor. J. Icht. 20(3): 179-189.

Lee, W.O. and J.Y. Lee(1997) Studies on the Development of
Aquaculture Technique in Siniperca scherzeri (Pisces, Centropomidae).
National Fisheries Research and Development Agency, pp.
3-34.

Lee, W.0.,J.Y. Lee, S.J. Son and N.J. Choi(1997) Early life history
and reproductive ecology of mandarin fish, Siniperca scherzeri
(Pisces, Centropomidae) in Soyang lake. Kor. J. Icht. 9(1):
99-107.

Lee, W.0., S.I. Jang and J.Y. Lee(1998) Studies on early life history
the Korean mandarin fish Siniperca scherzeri (Pisces,
Centropomidae). Kor. J. Icht. 10(1): 1-10.

Lee, Y.A., BM. Lee, K.C. Choi, S.Y. Park and 1.C. Bang(2005)
Early gonadogenesis and sex differentiation of the Mandarin
fish Siniperca scherzeri. Kor. J. Aqua. 18(2): 76-80.

Moyle, P.B. and J.J. Cech(1996) Fishes: An Introduction to
Ichthyology (3rd ed). Prentice Hall Press, New Jersey, pp.
129-131.

Myoung, J.G., J.H. Mun, J.K. Kim, K.D. Park, C.B. Kang, Y.U. Kim
and J.T. Park(2001) Osteological development of larvae and ju-
veniles of Korean mandarin fish, Siniperca scherzeri(Perciformes,
Centropomidae). Kor. J. Icht. 13(2): 129-135. (in Korean with
English abstract)

NFRDI(2009) Processed Marine Products Animal and Plant Breed
by Capture Prohibition Relation Provision Investigation
Report. Hanglass, Busan, 313pp.

Nier(2008) Ministry of Environment. http://water.nier.go.kr.

Park, K.Y., K.H. Park, S.I. Lee, H.W. Park, S.E. Hong, J.H. Yang
and S.H. Choi(2007) Maturity and spawning of Black edged
sculpin, Gymnocanthus herzensteini in the East Sea. Kor. J.
Icht. 19(2): 101-106.



