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·∫∫‡¡∑“‡´π∑√‘° 13 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 7 §Ÿà  ´—∫‡∑‚≈‡´π∑√‘° 5 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 24 §Ÿà NF=138

§” ”§—≠: ‚§√‚¡‚´¡ §“√‘‚Õ‰∑ªá ª≈“µ–‡æ’¬ππÈ”µ° ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬
ª≈“°√–‚Àâ ª≈“‡«’¬π ª≈“¬’Ë °∑Õß

¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
*ºŸâπ‘æπ∏åª√– “πß“π, e-mail: thawachd@swu.ac.th



SWU Sci. J. Vol. 24 No. 2 (2008)80

Karyotypes of Seven Cyprinid Fishes:
Systomus binotatus, Puntius brevis,

Poropuntius laoensis, Labiobarbus siamensis,
Catlocarpio siamensis, Tor tambroides and

Probarbus jullieni from Thailand

Thawat  Donsakul* and Wichian  Magtoon

ABSTRACT
This research aimed to examine karyotypes of seven cyprinid fishes, namely Systomus

binotatus, Puntius brevis, Poropuntius laoensis, Labiobarbus siamensis, Catlocarpio siamensis,
Tor tambroides and Probarbus jullieni from Thailand. Chromosomes were prepared from
kidney tissues and following chromosome numbers were obtained. Systomus binotatus, Puntius
brevis, Poropuntius laoensis and Labiobarbus siamensis had 2n=50; Catlocarpio siamensis
and Probarbus jullieni had 2n=98 while Tor tambroides had 2n=100. Their karyotypes were as
follows: Systomus binotatus comprised 12 metacentric (m)+7 submetacentric (sm)+6 acrocentric
(t) pairs with the arm number (NF) of 88. Puntius brevis composed of 1m+1sm+1subtelocentric
(st) +22 t pairs and NF=54. Poropuntius laoensis consisted of 7m+5sm+5st+8t pairs and
NF=74. Labiobarbus siamensis consisted of 9m+5sm+1st+10t pairs and NF=78. Catlocarpio
siamensis comprised 9m+17sm+10st+13t pairs and NF=150. Tor tambroides comprised
18m+12sm+3st+17t pairs and NF=160. Probarbus jullieni composed of 13m+7sm+5st+24t
pairs and NF=138.

Keywords: chromosome, karyotype, Systomus binotatus, Puntius brevis, Poropuntius laoensis,
Labiobarbus  siamensis, Catlocarpio siamensis, Tor tambroides, Probarbus jullieni
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∫∑π”
ª≈“µ–‡æ’¬ππÈ”µ° Systomus binotatus (Val. in Cuv. & Val., 1842) ª≈“µ–‡æ’¬π∑√“¬

Puntius brevis (Bleeker, 1850) ª≈“®“¥ Poropuntius laoensis (Günther, 1868) ª≈“ √âÕ¬≈Ÿ°°≈â«¬
Labiobarbus siamensis (Sauvage, 1881) ª≈“°√–‚Àâ Catlocarpio siamensis Boulenger, 1898
ª≈“‡«’¬π Tor tambroides (Bleeker, 1854) ·≈–ª≈“¬’Ë °∑Õß Probarbus jullieni Sauvage, 1880
‡ªìπª≈“∑’Ë®—¥Õ¬Ÿà„π«ß»å‰´‰æ√π‘¥’ (Family Cyprinidae) ́ ÷Ëß‡ªìπ«ß»åª≈“∑’Ë¡’®”π«π¡“°∑’Ë ÿ¥ ∑—Ë«‚≈°¡’Õ¬Ÿà 210
 °ÿ≈ ª√–¡“≥ 2,100 ™π‘¥ ‚¥¬∑’Ëª√–¡“≥ 1,270 ™π‘¥ ‡ªìπª≈“æ◊Èπ‡¡◊Õß¢Õß·∂∫¬Ÿ‡√‡ ’́¬ ª≈“„π«ß»åπ’È¡’
§«“¡À≈“°À≈“¬∑’Ë ÿ¥„π√–¥—∫ °ÿ≈·≈–™π‘¥ „πª√–‡∑»®’π ‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ·≈–„π∑«’ª·Õø√‘°“
æ∫ª√–¡“≥ 23  °ÿ≈ 475 ™π‘¥ ·≈–„π∑«’ªÕ‡¡√‘°“‡Àπ◊Õæ∫ª√–¡“≥ 50  °ÿ≈ 270 ™π‘¥ [1] „π
ª√–‡∑»‰∑¬æ∫æ—π∏ÿåª≈“πÈ”®◊¥Õ¬à“ßπâÕ¬ 17 Õ—π¥—∫ 56 «ß»å 570 ™π‘¥ „π®”π«ππ’È«ß»åª≈“∑’Ëæ∫®”π«π
¡“°∑’Ë ÿ¥ §◊Õ «ß»å‰´‰æ√π‘¥’ ´÷Ëßæ∫Õ¬à“ßπâÕ¬ 207 ™π‘¥ [2] °√–®“¬Õ¬Ÿàµ“¡·À≈àßπÈ”µà“ßÊ ∑—Ë«∑ÿ°¿“§¢Õß
ª√–‡∑» ‡ªìπª≈“∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘® ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßª≈“°√–‚Àâ‡ªìπª≈“‡°≈Á¥πÈ”®◊¥∑’Ë¡’¢π“¥
„À≠à∑’Ë ÿ¥„π‚≈°™π‘¥Àπ÷Ëß ª≈“¬’Ë °∑Õß·≈–ª≈“‡«’¬π‡ªìπª≈“∑’Ë¡’√ ™“µ‘¥’ À“‰¥â§àÕπ¢â“ß¬“° ¡’√“§“·æß
 à«πª≈“µ–‡æ’¬π∑√“¬ ª≈“µ–‡æ’¬ππÈ”µ° ª≈“®“¥ ·≈–ª≈“ √âÕ¬≈Ÿ°°≈â«¬„™âª√–°Õ∫Õ“À“√‰¥â‡™àπ
‡¥’¬«°—π·µà à«π„À≠à„™â‡≈’È¬ß‡ªìπª≈“µŸâ «¬ß“¡ „πÕ¥’µ°“√»÷°…“¥â“πÕπÿ°√¡«‘∏“π¢Õßª≈“π‘¬¡„™â≈—°…≥–
∑“ß —≥∞“π«‘∑¬“‡æ’¬ßÕ¬à“ß‡¥’¬« ·µàª≈“À≈“¬™π‘¥¡’≈—°…≥–¿“¬πÕ°„°≈â‡§’¬ß°—π¡“°∑”„Àâ¬“°·°à°“√®—¥
®”·π°·≈–„Àâº≈º‘¥æ≈“¥‰¥â ªí®®ÿ∫—π‰¥â¡’°“√π”«‘∏’°“√∑“ß‡´≈≈åÕπÿ°√¡«‘∏“π (cytotaxonomy) ‚¥¬„™â
§«“¡√Ÿâ‡°’Ë¬«°—∫æ—π∏ÿ»“ µ√å¢Õß‡´≈≈å «‘∑¬“¿Ÿ¡‘§ÿâ¡°—π µ≈Õ¥®π™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈‡¢â“¡“™à«¬„π°“√®—¥
®”·π° [3, 4] „πª√–‡∑»‰∑¬∂÷ß·¡â®–¡’°“√«‘®—¬‡°’Ë¬«°—∫‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õßª≈“„π«ß»å‰´‰æ√π‘¥’
§àÕπ¢â“ßπâÕ¬ ·µà‰¥â¡’°“√»÷°…“°—π∫â“ß„πª≈“∫“ß™π‘¥ ‡™àπ ª≈“∫—« ª≈“À«â“Àπâ“πÕ ª≈“ –Õ’ ª≈“¡Ÿ¥ [5]
ª≈“°√– Ÿ∫®ÿ¥ ª≈“°√– Ÿ∫¢’¥ ª≈“Àπ“¡À≈—ß ª≈“π“ßÕâ“« ª≈“Õâ“« [6] ª≈“À“ß∫à«ß ª≈“À“ß‡À≈◊Õß
ª≈“‰ âµ—π ª≈“·°â¡™È” “≈–«‘π [7] ª≈“·°ß ª≈“ªï°·¥ß ª≈“°√–¡—ß ·≈–ª≈“µ“¡‘π [8] ‡ªìπµâπ °“√«‘®—¬
„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§“√‘‚Õ‰∑ªá¢Õßª≈“«ß»å‰´‰æ√π‘¥’∑—Èß 7 ™π‘¥ ‰¥â·°à ª≈“µ–‡æ’¬ππÈ”µ°
ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ ª≈“°√–‚Àâ ª≈“‡«’¬π ·≈–ª≈“¬’Ë °∑Õß ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈
æ◊Èπ∞“π„π°“√π”‰ª„™âª√–‚¬™πå¥â“π‡´≈≈åÕπÿ°√¡«‘∏“π ·≈–»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õßª≈“

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
µ—«Õ¬à“ßª≈“

ª≈“∑’Ë„™â„π°“√«‘®—¬ª√–°Õ∫¥â«¬ª≈“µ–‡æ’¬ππÈ”µ° Systomus binotatus ®”π«π 10 µ—«
®“°πÈ”µ°„π®—ßÀ«—¥°“≠®π∫ÿ√’ §«“¡¬“«¡“µ√∞“π 6.8-7.7 ‡´πµ‘‡¡µ√ ª≈“µ–‡æ’¬π∑√“¬ Puntius brevis
®”π«π 20 µ—« ®“°·¡àπÈ”≈æ∫ÿ√’ ®—ßÀ«—¥≈æ∫ÿ√’ ·≈–·¡àπÈ”‡®â“æ√–¬“ ®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“ §«“¡¬“«¡“µ√∞“π
6.5-7.1 ‡´πµ‘‡¡µ√ ª≈“®“¥ Poropuntius laoensis ®”π«π 10 µ—« ®“°·¡àπÈ”‚¢ß ®—ßÀ«—¥π§√æπ¡
§«“¡¬“«¡“µ√∞“π 8.5-9.3 ‡´πµ‘‡¡µ√ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ Labiobarbus siamensis ®”π«π 3 µ—« ®“°
·¡àπÈ”‚¢ß ®—ßÀ«—¥π§√æπ¡ §«“¡¬“«¡“µ√∞“π 10.5-13.7 ‡´πµ‘‡¡µ√ ª≈“°√–‚Àâ Catlocarpio siamensis
®”π«π 5 µ—«®“°µ≈“¥π—¥ «π®µÿ®—°√ °√ÿß‡∑æ¡À“π§√ §«“¡¬“«¡“µ√∞“π 8.5-14.7 ‡´πµ‘‡¡µ√ ª≈“‡«’¬π
Tor tambroides ®”π«π 7 µ—« ®“°·¡àπÈ”·§« ®—ßÀ«—¥°“≠®π∫ÿ√’ §«“¡¬“«¡“µ√∞“π 7.5-11.6 ‡´πµ‘‡¡µ√
·≈–ª≈“¬’Ë °∑Õß Probarbus jullieni ®”π«π 10 µ—« ®“°·¡àπÈ”‚¢ß ®—ßÀ«—¥ÀπÕß§“¬ §«“¡¬“«¡“µ√∞“π
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9.9-16.5 ‡´πµ‘‡¡µ√ π”ª≈“¥—ß°≈à“«¡“‡≈’È¬ß„πµŸâ°√–®°¢π“¥ 17x24 π‘È« ·≈–„ÀâÕ“À“√‡¡Á¥«—π≈–§√—Èß
°“√«‘π‘®©—¬ª≈“„™â«‘∏’¢Õß™«≈‘µ «‘∑¬“ππ∑å ·≈–§≥– (2540) [2] ™«≈‘µ «‘∑¬“ππ∑å (2547) [9] Rainboth
(1996) [10] ·≈– Kottelat (2001) [11]

°“√‡µ√’¬¡‚§√‚¡‚´¡‡æ◊ËÕ»÷°…“§“√‘‚Õ‰∑ªá
°“√‡µ√’¬¡‚§√‚¡‚´¡‡æ◊ËÕ»÷°…“§“√‘‚Õ‰∑ªá¥—¥·ª≈ß¡“®“°«‘∏’¢Õß Ida ·≈– Kyo (1980) [12]

‚¥¬©’¥‚§≈™‘´‘π 0.3 ‡ªÕ√å‡´Áπµå ‡¢â“∑’Ë∫√‘‡«≥™àÕß∑âÕßª≈“ ª≈àÕ¬ª≈“‰«â„πµŸâ°√–®° ‚¥¬æàπ„ÀâÕÕ°´‘‡®π‡ªìπ
‡«≈“ 8-9 ™—Ë«‚¡ß ºà“µ—¥π”‰µ·™à„π‚æ·∑ ‡´’¬¡§≈Õ‰√¥å 0.075 ‡ªÕ√å‡´Áπµå  —∫‰µ‡ªìπ™‘Èπ‡≈Á°Ê µ—Èß∑‘Èß‰«â
ª√–¡“≥ 45 π“∑’‡æ◊ËÕ„Àâ‡´≈≈å∫«¡ ∑”„Àâ§ß ¿“æ¥â«¬πÈ”¬“§ß ¿“æ (fixative) ÷́Ëßª√–°Õ∫¥â«¬‡Õ∑‘≈
·Õ≈°ÕŒÕ≈å —¡∫Ÿ√≥å (absolute ethyl alcohol) ·≈–°√¥πÈ” â¡≈â«π (glacial acetic acid) „πÕ—µ√“ à«π 3: 1
·™à‰«â‡ªìπ‡«≈“ 25 π“∑’ π”‡¢â“‡§√◊ËÕßªíòπ‡À«’Ë¬ß (centrifuge) ‡æ◊ËÕ„Àâ‡´≈≈å·µ°·≈–‚§√‚¡‚´¡·ºà°√–®“¬
‚¥¬„™â§«“¡‡√Á«ª√–¡“≥ 1,000 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 20 π“∑’ „π√–À«à“ßπ’È„Àâ‡ª≈’Ë¬ππÈ”¬“§ß ¿“æ„À¡à
2-3 §√—Èß π”µ–°Õπ®“°°âπÀ≈Õ¥À¬¥≈ß∫π ‰≈¥å∑’Ë –Õ“¥ º÷Ëß ‰≈¥å‰«â„Àâ·Àâß„πÕ“°“» ¬âÕ¡ ‰≈¥å¥â«¬
 ’¬âÕ¡°‘¡´“ (Giemsaûs stain) 10 ‡ªÕ√å‡´Áπµå ª√–¡“≥ 1 ™—Ë«‚¡ß π” ‰≈¥å‰ªµ√«®À“°≈ÿà¡‡´≈≈å∑’Ë¡’
‚§√‚¡‚´¡·ºà°√–®“¬¥’¥â«¬°≈âÕß®ÿ≈∑√√»πå ∂à“¬¿“æ‚§√‚¡‚´¡‰«â¥â«¬øî≈å¡¢“«¥”

°“√À“®”π«π‚§√‚¡‚´¡ ·≈–°“√®—¥§“√‘‚Õ‰∑ªá
π”¿“æÕ—¥¢¬“¬®“°¢âÕ 2 ¡“π—∫À“®”π«π‚§√‚¡‚´¡ ‚¥¬§«“¡∂’Ë Ÿß ÿ¥ (mode) ¢Õß

®”π«π‚§√‚¡‚´¡∑’Ë‰¥â®“°°“√π—∫∂◊Õ‡ªìπ®”π«π‚§√‚¡‚´¡·∫∫¥‘æ≈Õ¬¥å (2n) ¢Õßª≈“™π‘¥π—ÈπÊ ·≈–°“√
«—¥§«“¡¬“«·¢π‚§√‚¡‚´¡∑”‰¥â‚¥¬π”¿“æÕ—¥¢¬“¬¡“«—¥À“§«“¡¬“«·¢π‚§√‚¡‚´¡®“°µ”·Àπàß∑’ËÕ¬Ÿà¢Õß
‡´π‚∑√‡¡’¬√å‰ª¬—ßª≈“¬·¢π∑—Èß Õß¢â“ß‡æ◊ËÕπ”¡“®—¥§“√‘‚Õ‰∑ªáµ“¡«‘∏’¢Õß Levan ·≈–§≥– (1964) [13]
§◊Õ ∂â“Õ—µ√“ à«π√–À«à“ß·¢π¬“«µàÕ·¢π —ÈπÕ¬Ÿà√–À«à“ß 1-1.7, 1.7-3.0, 3.0-7.0 ·≈– 7.0-∞ ‚§√‚¡‚´¡
‡ªìπ·∫∫‡¡∑“‡´π∑√‘° (metacentric À√◊Õ m) ´—∫‡¡∑“‡´π∑√‘° (submetacentric À√◊Õ sm) ´—∫‡∑‚≈‡´π∑√‘°
(subtelocentric À√◊Õ st) ·≈–Õ–‚§√‡´π∑√‘° (acrocentric À√◊Õ t) µ“¡≈”¥—∫ ‚¥¬µ—¥¿“æ®—¥‡√’¬ß
‚§√‚¡‚´¡∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥À√◊Õ¬“«∑’Ë ÿ¥®“°‡¡∑“‡´π∑√‘°‰ª‡ªìπ´—∫‡¡∑“‡´π∑√‘° —́∫‡∑‚≈‡´π∑√‘° ·≈–
Õ–‚§√‡´π∑√‘° µ“¡≈”¥—∫ µ“¡«‘∏’¢Õß Cestari ·≈– Galetti (1992) [14] ®”π«π·¢π‚§√‚¡‚´¡
(arm number À√◊Õ fundamental number À√◊Õ NF) §◊Õ ®”π«π·¢π∑’Ëπ—∫®“°‡´π‚∑√‡¡’¬√åÕÕ°‰ª
∂â“¡’¢â“ß‡¥’¬«∂◊Õ«à“¡’·¢π‡¥’¬« ·≈–∂â“¡’ Õß¢â“ß∂◊Õ«à“¡’ Õß·¢π ®”π«π·¢π‚§√‚¡‚´¡„πß“π«‘®—¬π’È∂◊Õ
µ“¡«‘∏’¢Õß Arai (1982) [3] ·≈–«‘∏’¢Õß Nakamura (1985) [15] §◊Õ ‚§√‚¡‚´¡·∫∫‡¡∑“‡´π∑√‘°·≈–
´—∫‡¡∑“‡´π∑√‘®—¥‡ªìπæ«°∑’Ë¡’ Õß·¢π (biarmed group)  à«π —́∫‡∑‚≈‡´π∑√‘°·≈–Õ–‚§√‡´π∑√‘°À√◊Õ
‡∑‚≈‡´π∑√‘° (telocentric) ®—¥‡ªìπæ«°∑’Ë¡’·¢π‡¥’¬« (monoarmed group)

º≈°“√∑¥≈Õß
®”π«π‚§√‚¡‚´¡ ·≈–≈—°…≥–§“√‘‚Õ‰∑ªá ¢Õßª≈“∑—Èß 7 ™π‘¥∑’Ë∑”°“√»÷°…“ ‡ªìπ¥—ßπ’È
ª≈“µ–‡æ’¬ππÈ”µ° (Systomus binotatus) ¡’‚§√‚¡‚´¡ 2n=50 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬

‚§√‚¡‚´¡·∫∫‡¡∑“‡´π∑√‘° 12 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 7 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 6 §Ÿà ®”π«π·¢π‚§√‚¡‚´¡
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‡∑à“°—∫ 88 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 1A ·≈– B)
ª≈“µ–‡æ’¬π∑√“¬ (Puntius brevis) ¡’‚§√‚¡‚´¡ 2n=50 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬‚§√‚¡‚´¡

·∫∫‡¡∑“‡´π∑√‘° 1 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 1 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 1 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 22 §Ÿà ®”π«π
·¢π‚§√‚¡‚´¡‡∑à“°—∫ 54 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 2A ·≈– B)

ª≈“®“¥ (Poropuntius laoensis) ¡’‚§√‚¡‚´¡ 2n=50 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬‚§√‚¡‚´¡
·∫∫‡¡∑“‡´π∑√‘° 7 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 5 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 5 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 8 §Ÿà ®”π«π·¢π
‚§√‚¡‚´¡‡∑à“°—∫ 74 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 3A ·≈– B)

ª≈“ √âÕ¬≈Ÿ°°≈â«¬ (Labiobarbus siamensis) ¡’‚§√‚¡‚´¡ 2n=50 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬
‚§√‚¡‚´¡·∫∫‡¡∑“‡´π∑√‘° 9 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 5 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 1 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 10 §Ÿà
®”π«π·¢π‚§√‚¡‚´¡‡∑à“°—∫ 78 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 4A ·≈– B)

ª≈“°√–‚Àâ (Catlocarpio siamensis) ¡’‚§√‚¡‚´¡ 2n=98 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬
‚§√‚¡‚´¡·∫∫‡¡∑“‡´π∑√‘° 9 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 17 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 10 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 13 §Ÿà
®”π«π·¢π‚§√‚¡‚´¡‡∑à“°—∫ 150 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 5A ·≈– B)

ª≈“‡«’¬π (Tor tambroides) ¡’‚§√‚¡‚´¡ 2n=100 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬‚§√‚¡‚´¡·∫∫
‡¡∑“‡´π∑√‘° 18 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 12 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 3 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 17 §Ÿà ®”π«π·¢π
‚§√‚¡‚´¡‡∑à“°—∫ 160 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 6A ·≈– B)

ª≈“¬’Ë °∑Õß (Probarbus jullieni) ¡’‚§√‚¡‚´¡ 2n=98 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬‚§√‚¡‚´¡
·∫∫‡¡∑“‡´π∑√‘° 13 §Ÿà ´—∫‡¡∑“‡´π∑√‘° 7 §Ÿà ´—∫‡∑‚≈‡´π∑√‘° 5 §Ÿà ·≈–Õ–‚§√‡´π∑√‘° 24 §Ÿà ®”π«π
·¢π‚§√‚¡‚´¡‡∑à“°—∫ 138 (µ“√“ß∑’Ë 1 ·≈– 2 √Ÿª∑’Ë 7A ·≈– B)

µ“√“ß∑’Ë 1 §«“¡∂’Ë„π°“√°√–®“¬¢Õß®”π«π‚§√‚¡‚´¡·∫∫¥‘æ≈Õ¬¥å (2n) ∑’Ëπ—∫‰¥â„πª≈“µ–‡æ’¬ππÈ”µ°
ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ ª≈“°√–‚Àâ ª≈“‡«’¬π ·≈–ª≈“¬’Ë °∑Õß

™π‘¥ª≈“
®”π«π‚§√‚¡‚´¡·∫∫¥‘æ≈Õ¬¥å (2n) ®”π«π‡´≈≈å∑’Ë

48 49 50 51 52 ........ 96 97 98 99 100 π—∫√«¡
µ–‡æ’¬ππÈ”µ° 1 0 40 0 0 ........ 0 0 0 0 0 41
µ–‡æ’¬π∑√“¬ 0 1 36 0 0 ........ 0 0 0 0 0 37
®“¥ 0 0 38 0 1 ........ 0 0 0 0 0 39
 √âÕ¬≈Ÿ°°≈â«¬ 1 0 33 0 0 ........ 0 0 0 0 0 34
°√–‚Àâ 0 0 0 0 0 ........ 1 0 25 0 0 26
‡«’¬π 0 0 0 0 0 ........ 0 0 1 0 31 32
¬’Ë °∑Õß 0 0 0 0 0 ........ 0 0 35 0 1 36

À¡“¬‡Àµÿ: ....... À¡“¬∂÷ß ®”π«πµ—Èß·µà 53-95
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µ“√“ß∑’Ë 2 ®”π«π‚§√‚¡‚´¡·∫∫¥‘æ≈Õ¬¥å (2n) ™π‘¥¢Õß‚§√‚¡‚´¡·≈–®”π«π·¢π‚§√‚¡‚´¡„π
ª≈“µ–‡æ’¬ππÈ”µ° ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ ª≈“°√–‚Àâ ª≈“‡«’¬π
·≈–ª≈“¬’Ë °∑Õß

™π‘¥ª≈“ 2n
™π‘¥¢Õß‚§√‚¡‚´¡ ®”π«π

‡¡∑“‡´π∑√‘° ´—∫‡¡∑“‡´π∑√‘° ´—∫‡∑‚≈‡´π∑√‘° Õ–‚§√‡´π∑√‘°
·¢π

‚§√‚¡‚´¡

µ–‡æ’¬ππÈ”µ° 50 12 7 0 6 88

µ–‡æ’¬π∑√“¬ 50 1 1 1 22 54

®“¥ 50 7 5 5 8 74

 √âÕ¬≈Ÿ°°≈â«¬ 50 9 5 1 10 78

°√–‚Àâ 98 9 17 10 13 150

‡«’¬π 100 18 12 3 17 160

¬’Ë °∑Õß 98 13 7 5 24 138

√Ÿª∑’Ë 1 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“µ–‡æ’¬ππÈ”µ°
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromo-
somes)
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√Ÿª∑’Ë 2 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“µ–‡æ’¬π∑√“¬
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)

√Ÿª∑’Ë 3 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“®“¥
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)



SWU Sci. J. Vol. 24 No. 2 (2008)86

√Ÿª∑’Ë 4 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“ √âÕ¬≈Ÿ°°≈â«¬
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)

√Ÿª∑’Ë 5 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“°√–‚Àâ
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)
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√Ÿª∑’Ë 7 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá (B) ¢Õßª≈“¬’Ë °∑Õß
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)

√Ÿª∑’Ë 6 ¿“æ∂à“¬‚§√‚¡‚´¡„π√–¬–‡¡∑“‡ø  (A) ·≈–§“√‘‚Õ‰∑ªá¢Õßª≈“‡«’¬π (B)
(m = metacentric, sm = submetacentric, st = subtelocentric, t = acrocentric chromosomes)



SWU Sci. J. Vol. 24 No. 2 (2008)88

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
ª≈“∑’Ë®—¥Õ¬Ÿà„π«ß»å¬àÕ¬‰´‰æ√π‘π’- ‘́ ‚µ‰¡ (subfamily Cyprininae-Systomi) ∑’Ë‡§¬¡’°“√

»÷°…“‡°’Ë¬«°—∫®”π«π‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá ‰¥â·°à ª≈“°√– Ÿ∫®ÿ¥ Hampala dispar (2n=50,
5m+5sm+3st+12t §Ÿà NF=70) ª≈“°√– Ÿ∫¢’¥ H. macrolepidota (2n=50, 5m+6sm+4st+10t §Ÿà NF=72)
ª≈“·°â¡™È” “≈–«‘π Systomus sp.1 (2n=50, 6m+10sm+3st+6t §Ÿà NF=82) [6,7] ‚¥¬„π°“√«‘®—¬§√—Èß
π’È‰¥â»÷°…“‡æ‘Ë¡‡µ‘¡„πª≈“µ–‡æ’¬ππÈ”µ° (Systomus binotatus) ·≈–ª≈“µ–‡æ’¬π∑√“¬ (Puntius brevis)
æ∫«à“‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õßª≈“µ–‡æ’¬ππÈ”µ° (2n=50, 12m+7sm+6t §Ÿà NF=88) ·≈–ª≈“
µ–‡æ’¬π∑√“¬ (2n=50, 1m+1sm+1st+22t §Ÿà NF=54) ¡’‚§√‚¡‚´¡ 2n=50 ‡∑à“°—π°—∫ª≈“°√– Ÿ∫®ÿ¥
ª≈“°√– Ÿ∫¢’¥·≈–ª≈“·°â¡™È” “≈–«‘π

ª≈“®“¥ Poropuntius laoensis ‡ªìπª≈“„π°≈ÿà¡ª≈“µ–‡æ’¬π®—¥Õ¬Ÿà„π«ß»å¬àÕ¬‰´‰æ√π‘π’-
æÕ‚√æ—π‰∑ (subfamily Cyprininae-Poropunti) ‚¥¬®”π«π‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá∑’Ë‡§¬¡’√“¬ß“π
°“√«‘®—¬‡°’Ë¬«°—∫ª≈“°≈ÿà¡π’È ‰¥â·°à ª≈“µ–‡æ’¬π¢“« Hypsibarbus gonionotus (=Barbodes gonionotus)
(2n=50, 8m+4sm+13t §Ÿà NF=74) ª≈“°√–·À H. schwanenfeldi (=Barbodes schwanenfeldi)
(2n=50, 14m+2sm+1st+8t §Ÿà NF=82) [16] ª≈“µ–æ“° Hypsibarbus wetmorei (2n=50,
6m+6sm+1st+12t §Ÿà NF=74) [17] ª≈“µ–‡æ’¬πª“°Àπ«¥ H. vernayi (2n=50, 3m+1sm+2st+19t §Ÿà
NF=58) ª≈“ª“°Àπ«¥ H. lagleri (2n=50, 2m+10sm+13t §Ÿà NF=74) [18] ª≈“®“¥ P. normani
(2n=50, 5sm+6st+14t §Ÿà NF=72) πÕ°®“°π’È¬—ß¡’‚§√‚¡‚´¡‡∑à“°—∫¢Õßª≈“ª“°‡ª≈’Ë¬π Scaphognathops
bandanensis (2n=50, 5sm+3sm+17t §Ÿà NF=66) [19]

ª≈“ √âÕ¬≈Ÿ°°≈â«¬ Labiobarbus siamensis ‡ªìπª≈“„π°≈ÿà¡ª≈“ √âÕ¬®—¥Õ¬Ÿà„π«ß»å¬àÕ¬
‰´‰æ√π‘π’-≈“∫’‚Õπ‘‰π (subfamily Cyprininae-Labeonini)  ”À√—∫ª≈“„π°≈ÿà¡π’È¡’√“¬ß“π°“√«‘®—¬„πª≈“∫—«
Labeo dyocheilus (2n=50, 7m+6sm+12t §Ÿà NF=76) ª≈“À«â“Àπâ“πÕ Bangana behri (2n=50,
6m+8sm+2st+9t §Ÿà NF=78) ª≈“ –Õ’ Mekongina erythrospira (2n=50, 5m+7sm+13t §Ÿà NF=74)
[5] ª≈“ √âÕ¬π°‡¢“ Osteocheilus hasselti (2n=50, 13m+7sm+3st+2t §Ÿà NF=90) ª≈“√àÕß‰¡âµ—∫ O.
waandersi (2n=50, 10m+9sm+4st+2t §Ÿà NF=88) ª≈“¢â“ß≈“¬ O. microcephalus (2n=50,
13m+5sm+7st §Ÿà NF=86) ª≈“æ√¡ O. spiropleura (2n=50, 18m+5sm+2t §Ÿà NF=96) [20]
ª≈“À“ß∫à«ß Barbicthys nitidus (2n=50, 10m+3sm+2st+10t §Ÿà NF=76) [7]

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õßª≈“®“¥ (2n=50, 7m+5sm+5st+8t §Ÿà
NF=74) ·≈–ª≈“ √âÕ¬≈Ÿ°°≈â«¬ (2n=50, 9m+5sm+1st+10t §Ÿà NF=78) ¡’‚§√‚¡‚´¡‡∑à“°—∫¢Õßª≈“
°√– Ÿ∫®ÿ¥ °√– Ÿ∫¢’¥ ·°â¡™È” “≈–«‘π µ–‡æ’¬π¢“« °√–·À µ–æ“° µ–‡æ’¬πª“°Àπ«¥ ª“°Àπ«¥
®“¥ ª“°‡ª≈’Ë¬π ∫—« À«â“Àπâ“πÕ  √âÕ¬π°‡¢“ ¢â“ß≈“¬ √àÕß‰¡âµ—∫ æ√¡ À“ß∫à«ß πÕ°®“°π’È¬—ß¡’‚§√‚¡‚´¡
‡∑à“°—∫¢Õßª≈“À“ß‡À≈◊Õß Mystacoeleucus argenteus (2n=50, 3m+10sm+1st+11t §Ÿà NF=76) ª≈“
‰ âµ—π Cyclocheilichthys lagleri (2n=50, 12m+6sm+1st+6t §Ÿà NF=86) ª≈“·°ß Cirrhinus molitorella
(2n=50, 12m+8sm+3st+2t §Ÿà NF=90) ª≈“ªï°·¥ß Cirrhinus jullieni (2n=50, 11m+9sm+1st+4t §Ÿà
NF=90) ª≈“°√–¡—ß Puntioplites falcifer (2n=50, 7m+8sm+1st+9t §Ÿà NF=80) ª≈“µ“¡‘π
Amblyrhynchichthys truncatus (2n=50, 8m+6sm+11t §Ÿà NF=78) [7,8] ·µà¡’§“√‘‚Õ‰∑ªá·≈–®”π«π
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·¢π‚§√‚¡‚´¡∑’Ë·µ°µà“ß°—π
 ”À√—∫ª≈“°√–‚Àâ Catlocarpio siamensis ´÷Ëß¡’≈—°…≥–¿“¬πÕ°§≈â“¬°—∫ª≈“°√–‚ÀâÕ‘π‡¥’¬

Catla catla ·µà¡’‚§√‚¡‚´¡·µ°µà“ß°—π¡“° §◊Õ ª≈“°√–‚ÀâÕ‘π‡¥’¬¡’‚§√‚¡‚´¡ 2n=50 §“√‘‚Õ‰∑ªá
ª√–°Õ∫¥â«¬ 6m+6sm+7st+6t §Ÿà NF=74 [21] ·µàª≈“°√–‚Àâ∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È¡’‚§√‚¡‚´¡
2n=98 (9m+17sm+10st+13t §Ÿà NF= 150)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Suzuki ·≈– Taki (1988) [22]
§◊Õ ¡’‚§√‚¡‚´¡ 2n=98 §“√‘‚Õ‰∑ªáª√–°Õ∫¥â«¬ 18m+54sm-st+26t

ª≈“‡«’¬π Tor tambroides ¡’‚§√‚¡‚´¡ 2n=100 (18m+12sm+13st+17t §Ÿà NF= 160) ¡’
®”π«π‚§√‚¡‚´¡‡∑à“°—∫ª≈“æ≈«ßÀ‘π Neolissocheilus stracheyi (2n=100, 15m+9sm+3st+23t §Ÿà
NF=148) ª≈“æ≈«ß™¡æŸ Tor douronensis (2n=100, 10m+14sm+9st+17t §Ÿà NF= 148) ·≈–¡’
‚§√‚¡‚´¡¡“°°«à“ª≈“æ≈«ß N. soroides (2n=98, 22m+8sm+2st+17t §Ÿà NF= 158) 1 §Ÿà ·≈–‡∑à“°—∫
¢Õßª≈“‰π Cyprinus carpio (2n=100, 10m+11sm+4st+25t §Ÿà NF= 142) [23] ·≈–ª≈“‡«’¬π¬—°…å
Tor putitora (2n=100) [24]

ª≈“¬’Ë °∑Õß Probarbus jullieni ´÷Ëß‡ªìπª≈“°≈ÿà¡‡¥’¬«°—π°—∫ª≈“°√–‚Àâ·≈–ª≈“æ≈«ß
(Subfamily Cyprininae-Cyprinini) ¡’‚§√‚¡‚´¡ 2n=98, 13m+7sm+5st+24t §Ÿà NF= 138 ‡∑à“°—∫
¢Õßª≈“°√–‚Àâ·≈–ª≈“æ≈«ß ·µà¡’§“√‘‚Õ‰∑ªá·µ°µà“ß°—πµ“¡∑’Ë°≈à“«∂÷ß¡“·≈â« ª≈“∑’Ë¡’≈—°…≥–¿“¬πÕ°
§≈â“¬§≈÷ß°—π ‡™àπ ª≈“°√– Ÿ∫®ÿ¥ ª≈“°√– Ÿ∫¢’¥ ¡’°â“π§√’∫À≈—ß´÷Ëßª√–°Õ∫¥â«¬°â“π§√’∫‡¥’Ë¬« 3 °â“π
°â“π§√’∫·¢πß 8 °â“π §√’∫°âπ¡’°â“π§√’∫‡¥’Ë¬« 3 °â“π °â“π§√’∫·¢πß 5 °â“π ¡’‡°≈Á¥µ“¡·π«‡ âπ¢â“ßµ—«
25 ‡°≈Á¥‡∑à“°—π [25] ®–µà“ß°—π‡©æ“–®ÿ¥·≈–¢’¥ ’§≈È”∫π≈”µ—« ·µà¡’§“√‘‚Õ‰∑ªá·µ°µà“ß°—π πÕ°®“°π’È
·≈â«ª≈“∑’Ë¡’≈—°…≥–√Ÿª√à“ß¿“¬πÕ°§≈â“¬§≈÷ß°—π ‡™àπ ª≈“·§â«—« Bagarius bargarius (2n=56,
8m+5sm+1st+14t §Ÿà NF=82) ª≈“·§â§«“¬ B. yarelli (2n=56, 7m+10sm+3st+8t §Ÿà NF= 90) ª≈“
·§âßŸ B. suchus (2n=56, 8m+8sm+2st+10t §Ÿà NF=88) [26] ª≈“‡À≈à“π’È∂÷ß·¡â¡’‚§√‚¡‚´¡ 2n=56 ‡∑à“
°—π·µà¡’§“√‘‚Õ‰∑ªá·µ°µà“ß°—π „πµà“ßª√–‡∑»‰¥â¡’°“√»÷°…“‡°’Ë¬«°—∫‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õßª≈“«ß»å
‰´‰æ√π‘¥’‰«â‡ªìπ®”π«π¡“° æ∫«à“¡’‚§√‚¡‚´¡ 2n=44 ‰ª®π∂÷ß 2n=100 ·µà à«π¡“°¡’‚§√‚¡‚´¡ 2n=50
´÷Ëß∂◊Õ«à“‡ªìπæ«°∑’Ë‚∫√“≥¡“°∑’Ë ÿ¥∑’Ë®–¡’‚§√‚¡‚´¡«‘«—≤π“°“√‰ª‡ªìπæ«°∑’Ë¡’®”π«π‚§√‚¡‚´¡πâÕ¬À√◊Õ¡“°
°«à“π’È [3]  ”À√—∫§“√‘‚Õ‰∑ªá¢Õßª≈“ 7 ™π‘¥∑’Ë‰¥â®“°°“√»÷°…“«‘®—¬„π§√—Èßπ’È ª√–°Õ∫¥â«¬ª≈“µ–‡æ’¬ππÈ”µ°
ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ ª≈“°√–‚Àâ ª≈“‡«’¬π ·≈–ª≈“¬’Ë °∑Õß 4 ™π‘¥·√°Õ¬Ÿà„π
°≈ÿà¡‡¥’¬«°—∫ª≈“°√– Ÿ∫ ª≈“µ–‡æ’¬π ª≈“ √âÕ¬µ“¡∑’Ë°≈à“«∂÷ß¡“·≈â« ´÷Ëßµà“ß¡’‚§√‚¡‚´¡ 2n=50 ‡∑à“°—π
·µà¡’§“√‘‚Õ‰∑ªá·µ°µà“ß°—π ¥—ßπ—Èπ°≈ÿà¡ª≈“‡À≈à“π’Èπà“®–¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß„°≈â™‘¥·≈–πà“®–®—¥Õ¬Ÿà„π
°≈ÿà¡ª≈“∑’Ë‚∫√“≥∑’Ë ÿ¥¥â«¬  ”À√—∫Õ’° 3 ™π‘¥À≈—ß¡’‚§√‚¡‚´¡ 2n=98, 100 ·≈– 98 µ“¡≈”¥—∫Õ¬Ÿà„π
°≈ÿà¡‡¥’¬«°—∫ª≈“æ≈«ß ·≈–Õ“®‡ªìπæ«°∑’Ë«‘«—≤π“°“√¡“®“°°≈ÿà¡ª≈“æ«°·√°∑’Ë¡’‚§√‚¡‚´¡ 2n=50 ¢âÕ¡Ÿ≈
‡°’Ë¬«°—∫§“√‘‚Õ‰∑ªá¢Õßµ–‡æ’¬ππÈ”µ° ª≈“µ–‡æ’¬π∑√“¬ ª≈“®“¥ ª≈“ √âÕ¬≈Ÿ°°≈â«¬ ª≈“°√–‚Àâ
ª≈“‡«’¬π ·≈–ª≈“¬’Ë °∑Õß («ß»å‰´‰æ√π‘¥’) ∑’Ë‰¥â®“°°“√«‘®—¬§√—Èßπ’Èπ—∫‡ªìπ¢âÕ¡Ÿ≈„À¡à„πª√–‡∑»‰∑¬ ´÷Ëß
 “¡“√∂„™â „π°“√∫àß∫Õ°∂÷ß§«“¡·µ°µà“ß¢Õß™π‘¥ª≈“·≈–„™âª√–°Õ∫°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß
«‘«—≤π“°“√¢Õßª≈“‰¥â‡ªìπÕ¬à“ß¥’
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