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Abstract
Background and Objectives : The whipfin silver-biddy (Gerres filamentosus) is a marine fish that is important
both ecologically and economically. It belongs to the order Perciformes and the suborder Percoidei, It is classified
under the family Gerridae, which comprises 53 species of bony fishes (Froese & Pauly, Eds., n.d.).
A key characteristic of this species is its body shape, which appears stout, resembling an oval or a flattened
rhombus. It has a small, short head, large eyes, a pointed snout, and a protrusible mouth. The scales are small
and easily shed. In mature individuals, the second hard ray of the dorsal fin extends into a single long filament,
and dark-colored spots are arranged in 7-10 horizontal rows along the body, which distinguishes it from other fish
in the same group. The whipfin silver-biddy is considered an indicator species of the richness of food chains
in areas with high biological productivity (Ramirez-Luna et al., 2008). It is also a food source for larger marine
animals. Additionally, the foraging behavior of this fish along the seabed promotes nutrient and oxygen cycling
within the ecosystem. It prefers to inhabit tropical to temperate marine environments (Randall, 1995). In Thailand,
this species has been reported in Chumphon, Prachuap Khiri Khan, Samut Prakan, Chonburi, and Rayong
provinces (Tanpitayakup, 2013), with a high density along the coastal areas of Pattani Bay (Chuapun et al., 2017,
Hajisamae et al., 2006). Recently, cytotaxonomy methods are being applied by utilizing knowledge of cell genetics
to classify fish species (Esmaeili et al., 2008). Additionally, this helps in understanding evolutionary relationships
and genetic changes that have occurred in the past. Understanding the chromosomal structure of marine fish helps
in planning the conservation of endangered species by enabling the assessment of genetic diversity and preventing

the loss of this diversity (Kasi-ruek, 2014). It is also beneficial for the development of breeding economically
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important fish species and the study of molecular biology to sustainably conserve marine resources (Arai, 2011).
Currently, cytogenetic information on fish in the genus Gerres and the family Gerreidae remains limited, and there
have been no reports of chromosomal studies on the whipfin silver-biddy (Gerres filamentosus).
This study aims to examine the chromosome characteristics and identify chromosome markers using conventional
chromosome staining and NOR-banding techniques to locate ribosomal RNA (rRNA) gene sites.
The techniques used in the study can help visualize each chromosome pair and clearly show the unique
characteristics of certain chromosomes (Campiranon, 2003). The information obtained will be useful for studying
taxonomic relationships and enhancing understanding of evolutionary processes. It may also benefit
the management and conservation of this species in the future.

Methodology : The study of chromosomes of Gerres filamentosus was conducted using the direct method.
The kidney was used as the organ of choice since it has continuous cell division (Campiranon, 2003).
The chromosome preparation using the direct method in vivo was adapted from the methods
of Chen & Ebeling (1968), Nanda et al. (1995). Chromosome were prepared by injecting a 0.05% colchicine solution
at a volume of 1 milliliter/100 grams of body weight. Kidney tissue continuous cell division
was then soaked in a potassium chloride (KCI) solution before being centrifuged. The cells obtained were dropped
onto clean slides, 2-3 drops, with each drop placed 2 centimeters apart. Allow them to air dry.
stained using conventional banding and NOR-banding. The slides were examined under a compound microscope.
Chromosome analysis involves selecting cells with well-spread metaphase chromosomes that are not overlapping.
The chromosomes are then photographed using a 100X objective lens.

Main Results : The karyotype study of Whippin Silver-Biddy (G. filamentosus) revealed a diploid chromosome
number (2n) of 48 for both male and female specimens. The fundamental number (NF) is also 48. The karyotype
consists of 48 telocentric chromosomes. Using NOR banding, one pair of NORs (nucleolus organizer region) was
identified on the telomere region of the long arm of the medium telocentric chromosome pair 18 (18 q tel)
Conclusions : From this study, it was found that the whipfin silver-biddy (Gerres filamentosus) has a diploid
chromosome number of 2n = 48. The fundamental number is also 48, consisting of 30 large telocentric
chromosomes, 12 medium-sized telocentric chromosomes, and 6 small telocentric chromosomes. A single pair
of nucleolar organizer regions (NORs) was observed near the telomeric region on the long arm of the medium-sized
telocentric chromosome pair 18. No karyotypic differences were found between male and female individuals.
These findings indicate that the whipfin silver-biddy has the same chromosome number as other previously studied

species in the family Gerreidae (8 pecies), with all showing a single NOR location but at different chromosomal
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positions. This suggests that the chromosome number is consistent with that of most marine fishes in the order
Perciformes (Kasi-ruek, 2014). This study represents the first report on cytogenetic and NOR localization
in G. filamentosus. It not only enhances our understanding of the chromosomal structure of this species but also
provides essential baseline information for future genetic studies and conservation planning. The karyotype formula
of G. filamentosus is as follows:

2n (48) =L, + M+ S, (1)
Keywords : chromosome ; karyotype ; Gerres filamentosus ; marine fish

*Corresponding author. E-mail: sitthisak.j@psu.ac.th
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Methodology
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Figure 1 General characteristics of whippin silver-biddy (Gerres filamentosus) (a); The second spine of
the dorsal fin is elongated into a single filament (b); The sides of the body have 7-10 rows of

dark, oval-shaped spots arranged vertically (c). Scale bar indicates 1 cm.
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Results
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Table 1 Mean length of short arm chromosome (Ls), length of long arm chromosome (LI), length of total arm

chromosome (LT), centromeric index (Cl), relative length (RL), standard deviation (SD) of RL, CI Size,

and chromosomes type from means of 20 metaphase chromosomes of G. filamentosus; 2n (diploid) = 48

Chromosome Ls LI LT RL+SD Cl£SD Type Size
pair
1 0.000 1.336 1.336 0.179+0.369  1.000+£0.000  Telocentric L
2 0.000 1.233 1.233 0.167+0.346  1.000+£0.000  Telocentric L
3 0.000 1.185 1.185 0.161+0.336  1.000+£0.000  Telocentric L
4 0.000 1.145 1.145 0.15840.332  1.000+£0.000  Telocentric L
5 0.000 1.123 1.123 0.156+0.328  1.000+£0.000  Telocentric L
6 0.000 1.096 1.096 0.152+0.320  1.000+£0.000  Telocentric L
7 0.000 1.064 1.064 0.148+0.312  1.000+£0.000  Telocentric L
8 0.000 1.047 1.047 0.147+0.311  1.000+0.000  Telocentric L
9 0.000 1.034 1.034 0.146+0.310  1.000+£0.000  Telocentric L
10 0.000 1.009 1.009 0.141+0.295  1.000+0.000  Telocentric L
11 0.000 0.986 0.986 0.138+0.291  1.000+0.000  Telocentric L
12 0.000 0.965 0.965 0.137+0.291  1.000+0.000  Telocentric L
13 0.000 0.953 0.953 0.134+0.284  1.000+0.000  Telocentric L
14 0.000 0.936 0.936 0.132+0.281  1.000+0.000  Telocentric L
15 0.000 0.917 0.917 0.131+0.278  1.000+0.000  Telocentric L
16 0.000 0.894 0.894 0.129+0.276  1.000+0.000  Telocentric M
17 0.000 0.859 0.859 0.127+0.274  1.000+0.000  Telocentric M
18 0.000 0.825 0.825 0.125+0.274  1.000+0.000  Telocentric M
19 0.000 0.798 0.798 0.122+0.268  1.000+0.000  Telocentric M
20 0.000 0.759 0.759 0.118+0.261  1.000+0.000  Telocentric M
21 0.000 0.715 0.715 0.111£0.247  1.000+0.000  Telocentric M
22 0.000 0.646 0.646 0.100+0.223  1.000+0.000  Telocentric S
23 0.000 0.601 0.601 0.090+0.196  1.000+0.000  Telocentric S
24 0.000 0.495 0.495 0.074+0.160  1.000+0.000  Telocentric S

573



BoJ

BURAPHA SCIENCE JOURNAL
ISSN 2985-0983 (online)

MIATIMEANERTYINT T 30 (ALN 2) WEAIAN — BONAN WAL 2568

BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025

: 1a 2a
. i L R B ' A " Ad
’~' 1 2 ) . s
() ¢
P ee o0 U L L R
- v "U i ; : ‘“
LB | L . e B
- Al
o ° :' - ' 2 B " v
N e ’ S EEE E NS B B B e
- v
C.‘. LR - - - " .
® M
-
1b 2b
ININIEIEL
I\ 1 2 3 4 s
B>
" o Db’ I »8 Y ¢ i
- aLve 6 7 8 9 10
W
Y % % Vv
. _— 1 12 13 14 15
-’ -
f= o &% 9% %9 v Wk
v 16 Y 18 19 20
Y
! L L I C ] an
b 2 2 /vzs h 24
-

UNAINNIAE

Figure 2 Metaphase chromosome plates and karyotypes of whippin silver-biddy (Gerres filamentosus),

2n = 48 by conventional staining (1a-2a); Ag-NOR staining technique (1b-2b). The arrows

indicate NORs pair 18. Scale bars indicate 5 lm.
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Figure 3 |deograms showing length and shape of chromosome of whippin silver-biddy

(Gerres filamentosus) the arrows indicate NORs pair 18

Discussion

neAnmATanluIngeunsauInidnetlaslulanaesdanaanuuinnesing (G. filamentosus)
aNnuanNNIRNEIATIENLAN Uanaenuuinnsziag (Gerres filamentosus) Hanuaulasiulauanaass (2n) winfdy 48
ﬁfﬁmqu‘ﬂmiu‘ﬂ&ﬁuﬁuﬁm (NF) i1y 48 FeaanAdaatUNIIANE1299 Calado et al. (2012); Calado et al. (2014)
Tuilanpanuunn 6 1in Aa Diapterus auratus, D. rhombeus Wae Eugerres brasilianus, Eucinostomus argenteus,
E. gula waz E. melanopterus lutlseinAusdauwaznisAnsnues Ruiz-Carus et al. (2003) ludarnanuunn 4 aila
A8 Eucinostomus argenteus, E. gula, E. harengulus wa¥ Eugerres plumieri luszinaanigeinini snaaziaan
p4 Table 2

AsAnEnTafanunuEulaans (NORs) lutlainanuuinnszlagiitanisumisaes nucleolar organizer
regions (NORs) W1 buustdulaarsiies 1 g dsnguutlanauau (telomere) Fra10109lnsTulau i 18

al
=

wsilunnsdnenianlunguilies Calado et al. (2012) wusnumiaidulanns 1 ¢ Tusrubsunnseiununanis@nm

ot ) o ' I3 s a1a o ' ' '
Aiail Tnel Diapterus auratus wag D. rhombeus WumAwULdulaafagnauuasendnenatsuulasiulaugusn
luanuzlu Eugerres brasilianus agludnuniangaiuuuglasiulangn 6 dounisAnunaes Calado et al. (2014)

1 E. argenteus, E. gula uay E. melanopterus Wusinunigianlaansunlasiulangn 22 inlaudunis 3 adin

LWAANLUUILANA9TY Tagnuatundsseudneanatseresliaslalan’ly £ argenteus wae E. melanopterus
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wazat lusumidsilanagaly £ gula luanefinns@n®1ae9 Ruiz-Carus et al. (2003) 1w Eucinostomus argenteus
waz E. harengulus wusuvisidulaans agdne  ininalesunlasiulongn 1 wilu £, gula uaz Eugerres plumieri
wouulastuloug® 4 sundadulaasuansraiuenauansiaddmuinisniiudasesaiuwaznisUsusanuansneiu
FRANINLIAREN (Ozouf-Costaz & Foresti, 1992).

danluned Gerreidae ndanawiadniisauananelvianun 53 a1esiug 8 ana (Froese & Pauly, Eds., n.d.)
dsznay ﬁqmmqa Diapterus, Eugerres, Eucinostomus, Gerres Wa e Ulaema (Eschmeyer et al., 2010) @ﬂﬂ‘fl’@ﬂ;lj@
NIANHINUGANARTIZALLIARNHIWNINY 8 1A A8 Diapterus auratus, D. rhombeus, Eugerres brasilianus ,
E. plumieri , Eucinostomus argenteus, E. gula, E. harengulus, W& < E. melanopterus (Calado et al., 2014)
waznudnanuaulasiulanAnassdiviniuie 8 4iin lnuiinisscyaiinaesiasiulauniaonuansdeiu anua
ANsANEINN1791897% TasTuTangiie axlasiaun3n (Acrocentric) wayinlalmunan (Telocentric) T4WANFANNALAIN

A v a Y Aa o [y o A Ao o . A e
nisszydeusuiaseuaaiulaslulannidanemcadiaiuae Wulaslulsunimumdrewsuinafiefagnalanagn
vaaurialaslulan vin i laslulani wruien dananeliiiuindainenuninnszinadudatanuiisaianilas lu o
wiriudanaiingu - ninnaAnuluied Gerreidae uazauaulnslulnuiannasnrdesivlasiulanveslamziadon
Iney Tudusu Perciformes lnawy 648 giimann 1,200 1iia Nin1291897u Andufaaas 54 (Kasi-ruek, 2014)
Aﬂl = o G 1 tﬂ‘ v o al o 1 o ] ‘d&/ 1 = 1 o =
nsndarlussAiagadunsenguilnaiaeeiuianuaulaslulaniniueadeamdniussnysesouiunaril
d‘ o v 1 a o d‘ 1 d’ld o % o

nailasuutlasresaruaulasluloudes Tusendnddmuinisgesananiseyindrnuaiuiulasiuloureslainzia
(Galetti et al., 2000) lwanseAn1sAnunuidulaa AN HuzdINszdnsanane wudIumladulaanfiieapmAnn
wrR AN s TR AN u A wlaEulanns (Affonso & Galetti, 2005) iafifnwmiaLdulaa AN s wANE
Turesendneatinvesdedliddnti o I Anluiuwiaduleensuulasiulauianizianzasiugedliddnaunsntiinnld
\ulmsTulaAsadnune (Chromosome marker) 16 (Tanomtong & Pinthong, 2019) uazdaelun1sdnauunaiiniug
Aa o Iy 2 o o o o ca ao )
PRANBUZNNLUBNAANLARINLLAZEIT 8 TN T U ANNENNUT TR TN TN T A (Ozouf-Costaz & Foresti,

1992)

Conclusions

v ¥
o '

anuan1AnEwAs e nlueslatnanuuinnszlinaasail wudn Hanusulasiulanmnaass (2n) 1Wndu 48
Haruaulastulaniugiu (NF) vy 48 dszneudae lastulauatinmiamuyisnawialiug 30 uis mlamuvisnauin

NAaNY 12 Wie wazimialauninauialan 6 uwiv uazlinupannuandisresuaiianiszudnedanmaduazinaie

v a & o 1 a o 1 =3 & ° 1 v o 1
annnisdanunuadulaans (NORs) wuddanaenuuinnselinelsnuvisaasifulaans aauau 1 A RIG R UN

U

wlalafuuuaudrsaoseslaslulan 47 18 GudunissesnuaiiusnaesnisAnenugAansszAuLTag
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Tutlarpanuninnszlag (G. filamentosus) Tanat]luad Gerridae HannTiniszann 53 aila Hnulavalanluanfau

waziwmaUgY (Van Der Laan et al. 2014) Uanaanuunnnszlnsignsunsiaing A

2n (48) = L) + M+ S,

o

Table 2 Review of the karyotypes data of other species in the family Gerridae

Species 2n NF NORs Type of Locality Ref.
Chromosome

Gerres Filamentosus 48 48 18q tel telocentric Thailand This study

Diapterus auratus 48 48 1 acrocentric Brazil Calado et al.
(2012)

Diapterus rhombeus 48 48 1 acrocentric

Eugerres brasilianus 48 48 6 acrocentric

Eucinostomus 48 48 1 telocentric United States of Ruiz-Carus &

argenteus America Uribe-Alcocer
(2003)

E. gula 48 48 4 telocentric

E. harengulus 48 48 1 telocentric

Eugerres plumieri 48 48 4 telocentric

Eucinostomus 48 48 22 acrocentric Brazil Calado et al.

argenteus (2014)

E. gula 48 48 22 acrocentric

E. melanopterus 48 48 22 acrocentric

g (g arm) = TasTultuuandneann, tel (telomere) = wnladfias
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