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Standardized karyotype and idiogram of striped flying barb (Esomus metallicus) by
conventional staining and Ag-NOR banding techniques
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Abstract

Karyotype and standard ideograms of Striped flying barb (Esomus metallicus) which were collected from Huai Seng
Reservoir, Surin Province were studied. 10 males and 10 females were selected for investigation. Chromosomes were
prepared from kidney by squash technique and were stained by conventional staining and Ag-NOR banding techniques.
The results showed that the diploid number of Striped flying barb was 2n= 50 and the fundamental number (NF)
was 78 in both male and female. The karyotype consisted of 2 large submetacentric, 4 large acrocentric, 12 medium
submetacentric, 10 medium acrocentric and 22 medium telocentric chromosomes. The NORs bearing chromosomes
were detected on the short arm of the large acrocentric chromosome pairs 8" . In addition, there was no difference in
the sex chromosomes between male and female. The karyotype formula of Striped flying barb is as follows: 2n (50)

=Lm+La+Msm +Ma+Mt
2 4 12 10 22
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Figure 1 Metaphase chromosome plate of Striped flying barb (Esomus metallicus, 2n = 50)

by conventional staining, scale bar indicates 10 pm.
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Table 1 Mean length of short arm (Ls), length of long arm (LI), length of total length (LT), Relative Length (RL),
Centromeric Index (Cl), chromosome size and chromosome type of Striped flying barb.
Chromosome Pair Ls LI LT RLxSD ClzSD Size Type
1 49.72 64.46 114.18 0.0501+0.0006 0.5645+0.0036 Large metacentric
2 36.67 61.92 98.60 0.0432+0.0005 0.6280+0.0071 Medium submetacentric
3 35.70 60.61 96.32 0.0422+0.0005 0.6293+0.0074 Medium submetacentric
4 32.71 53.28 85.99 0.0377+0.0008 0.6196+0.0076 Medium submetacentric
5 32.65 52.87 85.52 0.0375+0.0007 0.6182+0.0081 Medium submetacentric
6 30.85 48.89 79.74 0.0350+0.0008 0.6131+0.0091 Medium submetacentric
7 25.42 44.39 69.81 0.0306+0.0010 0.6358+0.0119 Medium submetacentric
8* 23.28 108.25 131.54 0.0577+0.0003 0.8230+0.0135 Large acrocentric
9 24.68 95.05 119.74 0.0525+0.0006 0.7939+0.0144 Large acrocentric
10 23.95 80.99 104.94 0.0460+0.0007 0.7718+0.0157 Medium acrocentric
11 21.62 79.71 101.34 0.0444+0.0004 0.7866+0.0160 Medium acrocentric
12 20.75 64.29 85.04 0.0373+0.0006 0.7560+0.0173 Medium acrocentric
13 22.67 58.63 81.31 0.0356+0.0007 0.7211+0.0154 Medium acrocentric
14 17.79 52.21 70.00 0.0307+0.0011 0.7458+0.0224 Medium acrocentric
15 0.00 102.69 102.69 0.0450+0.0009 1.0000+0.0000 Medium telocentric
16 0.00 99.88 99.88 0.0438+0.0008 1.0000+0.0000 Medium telocentric
17 0.00 98.75 98.75 0.0433+0.0008 1.0000+0.0000 Medium telocentric
18 0.00 91.29 91.29 0.0400+0.0007 1.0000+0.0000 Medium telocentric
19 0.00 89.06 89.06 0.0390+0.0008 1.0000+0.0000 Medium telocentric
20 0.00 85.52 85.52 0.0375+0.0007 1.0000+0.0000 Medium telocentric
21 0.00 82.47 82.47 0.0362+0.0005 1.0000+0.0000 Medium telocentric
22 0.00 79.27 79.27 0.0348+0.0005 1.0000+0.0000 Medium telocentric
23 0.00 80.28 80.28 0.0352+0.0004 1.0000+0.0000 Medium telocentric
24 0.00 75.19 75.19 0.0330+0.0005 1.0000+0.0000 Medium telocentric
25 0.00 72.48 72.48 0.0318+0.0003 1.0000+0.0000 Medium telocentric
Note: * NOR bearing chromosomes
- o . "
- g |
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Figure 2 Metaphase chromosome plate of Striped flying barb (Esomus metallicus, 2n = 50)

by Ag-NOR banding technique, scale bar indicates 10 um, arrows indicate nucleolar organizer regions.
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Figure 3 Standard idiograms of Striped flying barb (Esomus metallicus, 2n = 50)
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conventional staining and Ag-NOR banding techniques, The clearly observable nucleolar organizer regions/NORs, (arrow).

Tabel2  Comparative karyological studies of family Danionidae

Species 2n NF Karyotype formula NOR References
Boraras maculate 50 92 12m+30sm+4st+4t 5% ADURNA URsADb (2552)
B. urophthalmoides 50 94 18m+26sm+2st+4t 5% ADURNN URZAUE (2552)
Esomus metallicus 50 86 14m+22sm+14a Neeratanaphan et al. (2017)
E. metallicus 50 68 8m+10sm+30a+2t 2 Aiumsumang et al. (2021)
E. metallicus 50 78 2m+12sm+14a+22t 2 ﬂ’liﬁmﬂ’lﬁ
Danio regina 50 74 14m+10sm+16st+10a el ABUANA (2540)
Devario aequipinnatus 50 96 14m+32sm+4t Khuda-Bukhsh et al. (1986)
D. aequipinnatus 50 96 8m+28sm+10st+4t Magtoon & Arai (1994)
D. aequipinnatus 50 96 6m+34sm+6st+4t Sukham et al. (2013)
D. devario 50 96 12m+24sm+10st+4t Khuda-Bukhsh et al. (1986)
D. devario 50 100 10m+40st/a Fontana et al. (1970)
D. laocensis 50 66 6m+10sm+34a 2 Aiumsumang et al. (2021)
D. malabaricus 50 100 10m+40st Fonténa et al. (1970)
Hardie & Hebert (2004)
D. regina 50 68 6m+12sm+32a 2 Aiumsumang et al. (2021)
D. yuensis 50 98 10m+26sm+12st+2t Sukham et al. (2013)
Rasbora agilis 50 100 24m+26sm el ABUANR URSATUE (2552)
R. aurotaenia 50 100 14m+26sm+2st+8a in3pdlng Faziug uaz indan nupd (2547)

R. aurotaenia 50 100 14m+26sm+2st+8a Seetapan & Moeikum (2004)
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Tabel 2  Comparative karyological studies of family Danionidae (cont.)
Species 2n NF Karyotype formula References
R. borapetensis 50 88  24m+14sm+12t TTT AaUANA uaz avud WANIANINT (2548)
R. buchanani 50 100 30+m+18sm+2st Manna & Khuda-Bukhsh (1977)
R. daniconius 50 90 32m+8sm+2st+8t TIT ABUANA UAT atiud WAnganIng (2548)
R. daniconius 50 80 18m+6sm+6st+20t Khuda-Bukhsh (1979)
R. dorsiocellata 50 92 18m+24sm+8t el ADURND USRS (2552)
R. einthovenii 50 100  16m+18sm+16a widu Buay uazAmz (2562)
R. myersi 50 100  20m+14sm+6st+10a bnel} AOUFND LAY WTws mﬂxsju (2545)
R. paviei 50 100 10m+24sm+16st el ADUANA LU ATes mmju (2545)
R. retrodorsalis 50 100 26m+10sm+2st+12a ek ADURNA LA BIbiTe: mmju (2545)
R. rubrodorsalis 50 82 16m+16sm+18t fneli ADUFNN UAAUE (2552)
R. sumatrana 50 92 26m+16sm+2st+6a et} ADURNE URE Bl mﬂ@qiu (2538)
R. trillineta 50 92 26m-+16sm+2st+6t DIT ABUANA UAT atiug WRNNADWT (2548)

Abbreviations: diploid chromosome number (2n), fundamental number (NF), metacentric (m), submetacentric (sm), acrocentric (a),

subtelocentric(st), telocentric (t), Nucleolar Organizer Region (NOR).
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