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Karyotypic Analysis of Chicken Grunt, Parapristipoma trilimeatum, Small 

Yellow Croaker, Larimichthys polyactis, and Brown Croaker, Miichthys miiuy 
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1Division of Marine Bioscience, Korea Maritime & Ocean University, Busan 4912, Korea 

2Bio-Monitoring Center, Sejong 30121, Korea 

ABSTRACT : To clarify the cytogenetic features of the chicken grunt, Parapristipoma trilineatum, small yellow croaker, 

Larimichthys polyactis, and brown croaker, Miichthys miiuy, in Jeju, Korea, karyotype analysis was performed. The karyotype 

of chicken grunt and brown croaker consists of 24 pairs of telocentrics [2n=48, fundamental number (FN)=48], and small yel-

low croaker consists of 3 pairs of submetacentrics and 21 pairs of telocentrics (2n=48, FN=54). No evidence of polymorphism, 

including aneuploidy or sex-related heteromorphic chromosomes, was found in any specimens examined in this study. 
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Fish cytotaxonomy refers to the study of phenetic and/or 

phylogenetic relationships among species based on com-

parisons of chromosome number and morphology (Gold, 

1979; Kim & Park, 1990; Park et al., 1999, 2017). Cytoge-

netic studies of fish from coastal areas around Korea are 

limited to saddled weever, Parapercis sexfasciata, marbled 

rockfish, Sebastiscus marmoratus and marbled sole, Pleu-

ronectes yokohamae (Park & Lee, 1996), and black plaice, 

Pleuronectes obscurus, gizzard shad, Konosirus punctatus 

and perch sculpin, Pseudoblennius percoides (Kim et al., 

2007). 

The chicken grunt, Parapristipoma trilineatum inhabits 

rocky shores and seasonal offshore-inshore migrations in 

limited areas (Watanabe & Okazaki, 2000). This species 

was cultured and released for fishery in Japan (Watanabe 

& Okazaki, 2000). The small yellow croaker, Larimichthys 

polyactis has received considerable attention because of its 

great commercial importance in both Korea and China 

(Han et al., 2009; Kim et al., 2012a). It is geographically 

distributed in the Bohai Sea, Yellow Sea and East China 

Sea (Han et al., 2009; Kim et al., 2012a). The brown croak-

er, Miichthys miiuy has adapted well to the western coastal 

waters of Korea, which are characterized by high turbidity 

resulting from strong tidal currents and low water tempera-

ture in winter (Park et al., 2006, 2007a, 2007b; Kim et al., 

2012b).  

The chicken grunt, small yellow croaker and brown 

croaker, an important species in fisheries, are thought to be 

a suitable candidate for use in commercial-scale aquacul-

ture (Choi et al., 2002; Park et al., 2006, 2007a, 2007b; 

Kim et al., 2012b). Given the commercial importance of 3 

species, especially in the aquaculture industry, information 

https://crossmark.crossref.org/dialog/?domain=pdf&date_stamp=2019-03-31&doi=10.12717/DR.2019.23.1.073


I-S Park, HW Gil 

74  Dev. Reprod. Vol. 23, No. 1 March, 2019 

on aspects of their biology are of great interest. 

Karyotypic study is a part of the analysis of species di-

vergence and evolution (Hartley & Horne, 1984; Park et 

al., 1995). So the karyotypic analysis of the order Perci-

formes was useful method of classifying these species ex-

hibiting various sexual color and dimorphism at sexual 

maturation period, and further more distinguishing sex in 

each species (Park et al., 1995). Considering that the 

knowledge of its cytogenetic traits is currently insufficient, 

the objective of this study is to clarify the cytogenetic fea-

tures of these species. This report presents data from kary-

otypic analysis of 3 species of Family Perciformes from 

Korea. 

 

We declare that all experiments in this study comply 

with the current laws of Korea (Ordinance of Agriculture, 

Food and Fisheries, No. 1 - the law regarding experimental 

animals, No. 9932) and the Ethical Guidelines of Korea 

Maritime and Ocean University, Korea. The analysis was 

performed on preparations obtained from specimens of 

chicken grunt, P. trilimeatum (from Jeju island of Korea), 

small yellow croaker, L. polyactis (from Yellow Sea), and 

brown croaker, M. miiuy (from southern water in Korea) 

raised in the Fishery Genetics and Breeding Sciences La-

boratory Aquarium, Korea Maritime and Ocean Universi-

ty, Korea.  

Chromosome preparations were obtained from 22 sam-

ples of each species (10 females and 12 males weighing 

300–400 g) using the standard kidney direct method (Kim 

et al., 1982; Im et al., 2001; Park et al., 2005). Sex was 

determined by gonadal inspection. An intraperitoneal in-

jection of 0.05% colchicine (Sigma-Aldrich, St. Louis, 

Missouri, USA) was given to each specimen (1–10 µg/g 

body weight) 4 hrs before sacrificing. Kidney tissue was 

minced in 0.075 M KCl (Sigma-Aldrich, St. Louis, Mis-

souri, USA). The suspensions were centrifuged, discarded, 

and cell sediments were fixed in three successive changes 

of fresh methanol–acetic acid solution (3:1). Chromosome 

slides were made by the conventional air-drying technique. 

Detailed procedures for the preparation are provided by Im 

et al. (2001) and Park et al. (2003). The final suspension 

was dropped on clean dry slides and placed on a 60℃ slide 

warmer. Slides were prepared using routine air-drying me-

thod and stained with Giemsa solution (Gurr’s R-66, BDH, 

England).  

At least 20 countable metaphases from each specimen 

were observed using an optical microscope (CH 130, 

Olympus, Japan) to determine chromosome number and 

analyze the karyotype. Well-spread chromosomes at meta-

phase were selected and photographed. Karyotypes were 

prepared according to the procedures of Levan et al. (1964).  

 

Chromosome number and variability in chromosome 

number distinguish certain major taxonomic groups of fish 

(Gold, 1979; Park & Lee, 1996; Park et al., 1995, 1999, 

2000, 2017). Chromosome number and karyotype have 

unique numerical forms in each species and can provide 

useful data with which to identify species (Gold, 1979). To 

our knowledge, this is the first report of the karyotypes of 

chicken grunt, P. trilimeatum, small yellow croaker, L. 

polyactis, and brown croaker, M. miiuy. 

The karyotype and the chromosome distribution fre-

quency of chicken grunt, small yellow croaker, and brown 

croaker are shown in Table 1 and Fig. 1. The chromosome 

number of chicken grunt, small yellow croaker and brown 

croaker was 2n=48, respectively. The fundamental number 

(FN) of chromosomes is very important when comparing 

species within a genus and indicates the progenitor type 

from thich the acrocentric chromosome number increase 

(Ohno, 1974; Kim et al., 2004). The FN increases with 

further differentiation of species (Arai, 1983). Chicken 

grunt and brown croaker consisted of 24 pairs of telocen-
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trics. The FN of chicken grunt and brown croaker was 48. 

The karyotype of small yellow croaker was 3 pairs of sub-

metacentrics and 21 pairs of telocentrics. The FN of the 

small yellow croaker was 54. No evidence of polymor-

phism, including aneuploidy or sex-related heteromorphic 

chromosomes, was found in any specimens examined.  

As shown in Table 2, in the family Sciaenidae, both Johni-

us carutta and J. vogleri contain 48 acrocentric chromo-

Table 1. Distribution of chromosome numbers of Perciformes species in this study 

Species 
Chromosome number 

42 44 46 48 49 50 52 

Parapristipoma trilineatum 18 70 88 211 53 0 0 

Larimichthys polyactis 0 75 92 242 31 0 0 

Miichthys miiuy 0 18 31 378 13 0 0 

 

Fig. 1. Chromosome metaphase and idiogram of chicken grunt, Parapristipoma trilineatum, small yellow croaker, 

Larimichthys polyactis, and brown croaker, Miichthys miiuy. A, chicken grunt (2n=48); B, small yellow croaker 

(2n=48); C, brown croaker (2n=48). Bars indicate 10 μm. 
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somes and 48 FN; an exception is Bairdiella chrysura 

(2n=52 and AN=46; Table 2; Ojima, 1983). In the family 

Epinephelidae, chromosome number of Epinephelus akaara, 

Epinephelus alexandrinus, Epinephelus awoara, Epineph-

elus caninus, Epinephelus fasciatomaculosus, and Epine-

phelus fasciatus was 48 acrocentrics, and the FN was 48 

(Table 2; Martinez et al., 1989; Rodriguez-Daga et al., 

1993; Wang et al., 2004, 2012; Minglan et al., 2014). Epi-

nephelus bruneus consists of one pair of metacentrics, 2 

pairs of submetacentrics, and 21 paris of acrocentrics, and 

the FN was 54 (Table 2; Minglan et al., 2014). The FN of 

E. bruneus and small yellow croaker was not different. 

However the karyotype formula of E. bruneus (2 m + 4 sm + 

42a) and small yellow croaker (6 sm + 42a) was different. 

In comparison with previous studies, the karyotype shown 

here coincided with 10 species of previous studies in 

chromosome number, although it differed somewhat in the 

chromosome complement (Table 2). 

This previous report and our current investigation can be 

used as a basis for continued cytogenetic studies of coastal 

fish around Korea for species classification or mainte-

nance, as well as to provide basic data for the commercial 

production of new species. Further evaluation based on a 

classification and evolutionary approach in the family Sci-

aenidae should be considered. Moreover, further extensive 

studies are needed to obtain more complete information on 

the evolutionary direction and detailed genetic relation-

ships among Perciformes by performing chromosome ban-

ding, detecting nucleolus-organizer regions, and analyzing 

chromosome in situ hybridization. 

 

Comments from anonymous reviewers greatly improved 

the quality of this manuscript. 

 

Arai, R (1983) Karyological and osteological approach to 

phylogenetics systematics of tetraodontiform fishes. 

Bull Natl Sci Mus 9:175-210.  

Choi Y, Kim JH, Park JY (2002) Marine Fishes of Korea. 

Table 2. Previous studies of karyotype in Perciformes species 

Species Chromosome no. Fundamental no. Reference 

Johnius carutta 48 48 Ojima (1983) 

Johnius vogleri 48 48 Ojima (1983) 

Bairdiella chrysura 52 46 Ojima (1983) 

Epinephelus akaara 48 48 Wang et al. (2004) 

Epinephelus alexandrinus 48 48 Martinez et al. (1989) 

Epinephelus awoara 48 48 Wang et al. (2012) 

Epinephelus caninus 48 48 Rodriguez-Daga et al. (1993) 

Epinephelus bruneus 48 54 Minglan et al. (2014) 

Epinephelus fasciatomaculosus 48 48 Minglan et al. (2014) 

Epinephelus fasciatus 48 48 Minglan et al. (2014) 

Parapristipoma trilineatum 48 48 Park & Gil (present study) 

Larimichthys polyactis 48 54 Park & Gil (present study) 

Miichthys miiuy 48 48 Park & Gil (present study) 



Karyotypic Analysis of Chicken Grund, Yellow Croaker, and Brown Croaker 

Dev. Reprod. Vol. 23, No. 1 March, 2019  77 

Kyo-Hak Publishing, Seoul, p 645.  

Gold, JR (1979) Cytogenetics. In: Hoar WS, Randall DJ, 

Brett JR (eds), Fish Physiology. 8th ed. Academic Press, 

London, pp 353-405.  

Han ZQ, Lin LS, Shui BN, Gao TX (2009) Genetic diver-

sity of small yellow croaker Larimichthys polyactis re-

vealed by AFLP markers. Afr J Agri Res 4:605-610. 

Hartley SE, Horne MT (1984) Chromosome relationships 

in the genus Salmo. Chromosoma 90:229-237. 

Im JH, Cho HJ, Nam YK, Kim DS, Park IS (2001) Produc-

tion of gynogenetic diploid in the far eastern catfish, 

Silurus asotus. Korean J Genet 23:89-101.  

Kim DS, Park EH, Kim JS (1982) Karyotypes of nine spe-

cies of the Korean catfishes (Teleostomi: Siluriformes). 

Korean J Genet 4:57-68.  

Kim DS, Park IS (1990) Genetic identification of hatchery 

reared tilapia strains. J Aquacult 3:31-37. 

Kim EM, An HS, Park IS (2007) Cytogenetic study of 

Pleuronectes obscurus, Konosirus punctatus and Pseu-

doblennius percoides. J Fish Sci Technol 10:24-29. 

Kim JK, Min GS, Yoon M, Kim Y, Choi JH, Oh TY, Ni Y 

(2012a) Genetic structure of Larimichthys polyactis 

(Pisces: Sciaenidae) in the Yellow and East China Seas 

inferred from microsatellite and mitochondrial DNA 

analyses. Anim Cell Sys 16:313-320. 

Levan A, Fredga K, Sandberg AA (1964) Nomenclature 

for centromeric position on chromosomes. Hereditas 

52:201-220.  

Martinez G, Thode G, Alvares MC, Lopez JR (1989) C-

banding and Ag-NOR reveal heterogeneity among kar-

yotypes of serranids (Perciformes). Cytobios 58:53-60. 

Minglan G, Shifeng W, Yongquan S, Yongcan Z, Min L, 

Jun W (2014) Molecular cytogenetic analyses of Epi-

nephelus bruneus and Epinephelus moara (Perciformes, 

Epinephelidae). Peer J 2:E412. 

Ohno S (1974) Chordata I. Protochordata, cyclotomata and 

pisces. In: Animal Cytogenetics. Borntraeger G, Stuttgart, 

p 92. 

Ojima Y (1983) Fish Cytogenetics. Suikosha, Tokyo, p 453. 

Park IS, Choi Y, Kim YH, Nam YK, Kim DS (2000) Flow 

cytometric and cytogenetic studies in Rhynchocypris 

oxycephalus and R. steindachneri. J Aquatcult 13:193-

196. 

Park IS, Kim CH, Kim DS (1999) Karyotypes and cellular 

DNA contents of two species in the genus, Lateolabrax 

from Korea. Fish Sci 65:488-489. 

Park IS, Kim EM, Hur JW, Kartavtseva IV (2005) Yeast 

stimulation of bone marrow mitosis in the soft-shelled 

turtle, Pelodiscus sinensis Crother for cytogenetic in-

vestigations. Korean J Genet 27:141-144.  

Park IS, Kim HB, Lee YD (1995) Karyotypic analysis of 

four labrid fishes from Korea. Korean J Ichthyol 7:79-

83.  

Park IS, Kim YJ, Choi HJ, Oh SY, Noh CH, Lee SH 

(2007a) Total length estimation from head dimensions 

of artificially propagated brown croaker Miichthys 

miiuy. Korean J Ichthyol 19:128-131. 

Park IS, Kim YJ, Goo IB, Kim DS (2012b) Early morpho-

logical development of the brown croaker, Miichthys 

miiuy (Basilewsky): Fin differentiation, head dimen-

sions, and squamation. Korean J Ichthyol 24:125-130.  

Park IS, Lee CL (1996) Cytogenetic analysis of bagrid 

catfish, Pseudobagrus fulvidraco (Telestomi: Siluri-

formes). Korean J Ichthyol 8:10-15. 

Park IS, Lim SY, Lee TH, Gil HW, Yoo GY (2017) Various 

characteristics of hybrid between river puffer, Takifugu 

obscurus and tiger puffer, T. rubripes, and their hybrid 

triploid. Dev Reprod 21:181-191. 

Park IS, Nam YK, Douglas SE, Johnson SC, Kim DS 

(2003) Genetic characterization, morphometrics and 

gonad development of induced interspecific hybrids 

between yellowtail flounder, Pleuronectes ferrugineus 

(Storer) and winter flounder, Pleuronectes americanus 

(Walbaum). Aquacult Res 34:389-396. 

Park IS, Seol DW, Cho SH, Song YC, Choi HJ, Noh CH, 

Myoung JG, Kim JM (2006) Morphogenesis of the eye 



I-S Park, HW Gil 

78  Dev. Reprod. Vol. 23, No. 1 March, 2019 

of brown croaker (Miichthys miiuy). Ocean & Polar 

Res 28:287-290. 

Park IS, Seol DW, Im SY, Park MO, Hur WJ, Cho SW, 

Song YC, Kim JS, Jo HJ, Noh CH, Choi HJ (2007b) 

Gonad ontogeny in relation to somatic growth in the 

brown croaker Miichthys miiuy (Basilewsky). Korean J 

Ichthyol 19:107-111.  

Peng L, Im JH, Lee SJ, Kim EO, Nam YK, Kim DS (2004) 

Cytogenetic and molecular studies of long snout bull-

head Leiocassis longirostris Gunther (Teleostomi: Silu-

riformes). Korean J Genet 26:155-161. 

Rodriguez-Daga R, Amores A, Thode G (1993) Karyotype 

and nucleolus organizer regiones in Epinephelus cani-

nus (Pisces, Serranidae). Caryologia 46:71-76. 

Wang SF, Cai Y, Qin YX, Zhou YC, Su YQ, Wang J 

(2012) Characterization of yellow grouper Epinephelus 

awoara (Serranidae) karyotype by chromosome band-

ings and fluorescence in situ hybridization. J Fish Biol 

80:866-875. 

Wang YX, Wang HD, Zhang HF, Liu-Fu YZ (2004) Kary-

otypes of Epinephelus coioides and Epinephelus akaara. 

J Zhan Ocean Univ 24:4-8. 

Watanabe KI, Okazaki T (2000) Maturation and spawning 

season of threeline grunt Parapristipoma trilineatum 

around Mugi-oshima Island on the Pacific coast of To-

kushima Prefecture, Japan. Nippon Suis Gak 66:631-

638.

 


