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∫∑§—¥¬àÕ

·μß‡∑» (Cucumis melo L.) ‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’¡Ÿ≈§à“ Ÿß ‚¥¬æ—π∏ÿå‡»√…∞°‘®∑’Ëπ‘¬¡ª≈Ÿ°¡’
3 æ—π∏ÿå ‰¥â·°à C. melo var. cantalupensis, C. melo var. inodorus ·≈– C. melo var. reticulatus
„π°“√ª≈Ÿ°·μß‡∑»‡°…μ√°√μâÕßπ”‡¢â“‡¡≈Á¥æ—π∏ÿå´÷Ëß¡’√“§“ Ÿß®“°μà“ßª√–‡∑» ªí®®ÿ∫—π®÷ß‰¥â¡’°“√∑¥≈Õß
ª≈Ÿ°·μß‡∑»æ—π∏ÿåª≈Ÿ°μà“ßÊ ·≈–ª√—∫ª√ÿßæ—π∏ÿå‚¥¬°“√º ¡¢â“¡ ß“π«‘®—¬π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ«‘‡§√“–Àå
§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿå‡»√…∞°‘®®”π«π 18 æ—π∏ÿåª≈Ÿ°®“°∑«’ª‡Õ‡™’¬
Õ‡¡√‘°“ ·≈–ÕÕ ‡μ√‡≈’¬ ‚¥¬‰¥â‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ∫√‘‡«≥ internal transcribed spacer (ITS)
·≈–À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å º≈°“√®—¥°≈ÿà¡·μß‡∑»·≈–·μß‰∑¬¥â«¬«‘∏’ neighbor joining æ∫°“√®—¥°≈ÿà¡
·∫àß‡ªìπ 12 °≈ÿà¡ ‚¥¬æ∫«à“ Mi Wang ¡’§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡ Ÿß∑’Ë ÿ¥ πÕ°®“°π’È°“√«‘‡§√“–Àå
§«“¡ —¡æ—π∏å¢Õß·Œ‚æ≈‰∑ªá√–À«à“ß°≈ÿà¡¢Õß·μß‡∑»·≈–·μß‰∑¬¬—ß¬◊π¬—π«à“ Mi Wang ¡’∞“πæ—π∏ÿ°√√¡
¢Õß∫√‘‡«≥ ITS ∑’Ë°«â“ß∑’Ë ÿ¥ ‚¥¬¡’·Õ≈≈’≈°√–®“¬Õ¬Ÿà„π 8 ·Œ‚æ≈‰∑ªá ®“°∑—ÈßÀ¡¥ 16 ·Œ‚æ≈‰∑ªá
·μß‡∑»À≈“¬æ—π∏ÿåª≈Ÿ°¡’°“√∂à“¬‡∑¬’π ·μà‰¡à¡’·Õ≈≈’≈√à«¡°—π°—∫·μß‰∑¬ ¢âÕ¡Ÿ≈∞“πæ—π∏ÿ°√√¡∑’Ë ”§—≠π’È
®–™à«¬„Àâ “¡“√∂§—¥‡≈◊Õ°æ—π∏ÿåª≈Ÿ°∑’Ë‡À¡“– ¡„π°“√π”¡“„™âª√—∫ª√ÿßæ—π∏ÿå‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ
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ABSTRACT

Melons (Cucumis melo L.) are economically important horticultural crops with three
main commercial varieties, including C. melo var. cantalupensis, C. melo var. inodorus and C.
melo var. reticulatus. In Thailand, cultivation of these melons requires imported premium
grade seeds. Local field experiments have been attempted for outcross breeding improvements of
several melon cultivars of market classes. This study therefore, aimed to assess genetic diversity
of 18 melon cultivars obtained from Asia, America and Australia. PCR amplifications of the
internal transcribed spacer (ITS) region were carried out and PCR products were sequenced.
Results based on a neighbor joining tree showed that the melons were classified into 12 clusters,
and Mi Wang exhibited the highest genetic variation. In addition, a haplotype network analysis
revealed that Mi Wang possessed the broadest genetic base of ITS. Of 16 haplotypes generated,
different alleles of Mi Wang were distributed in 8 haplotypes. Events of gene flow were
indicated among several modern melon cultivars. However, these melons did not have shared
alleles with Thai melon. These genetic databases are essential for cultivar selection that should
further enhance effective breeding programs of the melons.
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∫∑π”
ªí≠À“¿—¬·≈âß∑’Ë‡°‘¥¢÷Èπ„πª√–‡∑»‰∑¬ °àÕ„Àâ‡°‘¥ªí≠À“¥â“π°“√‡æ“–ª≈Ÿ°¢Õß¿“§‡°…μ√ ‚¥¬

‡©æ“–°“√ª≈Ÿ°¢â“«´÷Ëß‡ªìπæ◊™‡»√…∞°‘®À≈—°¢Õßª√–‡∑» ‡°…μ√°√®÷ß‰¥â‡ª≈’Ë¬π¡“ª≈Ÿ°æ◊™∑’Ë “¡“√∂§«∫§ÿ¡
°“√„™âπÈ”‰¥â ·≈–¬—ß‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’¡Ÿ≈§à“ Ÿß ‡™àπ °“√ª≈Ÿ°·μß‡∑» ‡π◊ËÕß®“°·μß‡∑»π—Èπ‡ªìπæ◊™
Õ“¬ÿ —Èπ ‡®√‘≠‡μ‘∫‚μ‡√Á« ∑”„Àâ “¡“√∂‡°Á∫‡°’Ë¬«º≈º≈‘μ·≈– àß¢“¬„Àâμ≈“¥‰¥âμ≈Õ¥∑—Èßªï ¥—ßπ—Èπ®÷ß∑”√“¬‰¥â
„Àâ·°à‡°…μ√°√„π‡«≈“Õ—π√«¥‡√Á«

·μß‡∑»®—¥Õ¬Ÿà„π«ß»å·μß (Cucurbitaceae) ¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Cucumis melo L. ·≈–
§“¥«à“¡’∂‘Ëπ°”‡π‘¥„π·∂∫∑«’ª·Õø√‘°“ ·μß‡∑»∑’Ëπ‘¬¡∫√‘‚¿§„πªí®®ÿ∫—π‡ªìπº≈¡“®“°°“√‡æ“–ª≈Ÿ°·≈–
ª√—∫ª√ÿßæ—π∏ÿå®“°„π∏√√¡™“μ‘ [1] ‚¥¬·μß‡∑»·∫àß‰¥â‡ªìπ 2 ™π‘¥¬àÕ¬ (subspecies) ‰¥â·°à C. melo ssp.
melo ·≈– C. melo ssp. agretis [2] 16 æ—π∏ÿå (variety) [3] ·μà∑’Ëª≈Ÿ°‡æ◊ËÕ°“√∫√‘‚¿§·≈–¡’§«“¡ ”§—≠
∑“ß‡»√…∞°‘®®—¥Õ¬Ÿà„π™π‘¥¬àÕ¬ C. melo ssp. melo ´÷Ëß¡’ 3 æ—π∏ÿå ‰¥â·°à (1) C. melo var. cantalupensis
∑’Ë¡’™◊ËÕ‡√’¬°∑—Ë«‰ª«à“ rock melon ‡æ√“–º≈¡’º‘«·¢Áß ¢√ÿ¢√– ¡’√àÕß‡ªìπ∑“ß¬“«‚¥¬√Õ∫®“°¢—È«º≈∂÷ß∑â“¬º≈
(2) C. melo var. inodorus ´÷Ëß‡√’¬°∑—Ë«‰ª«à“ winter melon ¡’º‘«¢Õßº≈‡√’¬∫ ·≈–¡—°‰¡à¡’°≈‘ËπÀÕ¡ ·≈–
(3) C. melo var. reticulatus ∑’Ë‡√’¬°∑—Ë«‰ª«à“ netted melon À√◊Õ muskmelon º‘«πÕ°¢Õßº≈¡’
≈—°…≥–¢√ÿ¢√–‡ªìπ√à“ß·À§≈ÿ¡∑—Èßº≈ ·≈–º≈¡’°≈‘ËπÀÕ¡ [4] ·μß‡∑»∑’Ë‡°…μ√°√ª≈Ÿ°‡æ◊ËÕªÑÕπμ≈“¥π—Èπ¡’
À≈“¬æ—π∏ÿåª≈Ÿ° (cultivar) ·≈–¡’·π«‚πâ¡¢Õß°“√‡æ“–ª≈Ÿ°‡æ‘Ë¡¢÷Èπ ‚¥¬„πªï æ.». 2559 æ∫«à“ª√–‡∑»
‰∑¬¡’æ◊Èπ∑’Ëª≈Ÿ°·μß‡∑» 6,120.25 ‰√à ·≈–¡’º≈º≈‘μ∑’Ë‡°Á∫‡°’Ë¬«‰¥â 9,547,710 °‘‚≈°√—¡ ´÷Ëß‡æ‘Ë¡¢÷Èπ®“°ªï
æ.». 2558 ª√–¡“≥ 2,000 ‰√à πÕ°®“°π’È¬—ßæ∫°“√ª≈Ÿ°·μß‰∑¬ (C. melo ssp. agretis var. conomon)
2,395 ‰√à ·≈–¡’º≈º≈‘μ∑’Ë‡°Á∫‡°’Ë¬«‰¥â 3,418,110 °‘‚≈°√—¡ [5]

„π°“√ª≈Ÿ°·μß‡∑»‡°…μ√°√¬—ß§ßμâÕßπ”‡¢â“‡¡≈Á¥æ—π∏ÿå®“°ª√–‡∑»≠’ËªÿÉπ·≈–ª√–‡∑»μà“ßÊ ´÷Ëß
¡’√“§“ Ÿßμ—Èß·μà‡¡≈Á¥≈– 7-70 ∫“∑ ªí®®ÿ∫—π®÷ß‰¥â¡’°“√∑¥≈Õßª≈Ÿ°·μß‡∑»æ—π∏ÿåª≈Ÿ°μà“ßÊ ·≈–æ¬“¬“¡
ª√—∫ª√ÿßæ—π∏ÿå‚¥¬°“√º ¡¢â“¡ ·μà‡ªìπ∑’Ë∑√“∫‚¥¬∑—Ë«‰ª«à“°«à“®–‰¥âæ—π∏ÿåª≈Ÿ°∑’Ë¥’ ¡’√ ™“μ‘Õ√àÕ¬ ‡À¡“– ¡
°—∫ ¿“æÕ“°“»·≈–æ◊Èπ∑’Ë ·≈–∑π∑“πμàÕ‚√§·≈–·¡≈ß Õ“®μâÕßª≈Ÿ°∑¥ Õ∫π“πÀ≈“¬ªï ´÷ËßμâÕß„™â·√ßß“π
·≈–ß∫ª√–¡“≥®”π«π¡“° ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕπ”‡∑§π‘§¥â“πÕ≥Ÿ™’««‘∑¬“¡“™à«¬„π°“√
«‘‡§√“–Àå§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡ ·≈–®—¥°≈ÿà¡·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿå‡»√…∞°‘® ¢âÕ¡Ÿ≈∞“πæ—π∏ÿ°√√¡∑’Ë
 ”§—≠π’È®–™à«¬„Àâπ—°«‘®—¬·≈–‡°…μ√°√ “¡“√∂§—¥‡≈◊Õ°æ—π∏ÿåª≈Ÿ°∑’Ë‡À¡“– ¡„π°“√π”¡“„™âª√—∫ª√ÿßæ—π∏ÿå‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ‚¥¬®–„™â∫√‘‡«≥ internal transcribed spacer (ITS) ÷́Ëß‡ªìπ à«πÀπ÷Ëß¢Õß‰√
‚∫‚´¡—≈¥’‡ÕÁπ‡Õ (ribosomal DNA À√◊Õ rDNA) ∑’Ëæ∫„ππ‘«‡§≈’¬ ¢Õß¬Ÿ·§√‘‚Õμ ·≈–¢π“∫¥â«¬¬’π∑’Ë¡’
Àπà«¬ È́”°—π ‰¥â·°à 18S ·≈– 26S rDNA ∫√‘‡«≥ ITS „πæ◊™¡’¢π“¥§àÕπ¢â“ß —Èπ (500-700 §Ÿà‡∫ ) [6]
 àßº≈„Àâ°“√‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ ·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß∫√‘‡«≥π’È “¡“√∂∑”‰¥â –¥«° ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ„™â primer ́ ÷ËßÕÕ°·∫∫®“°μ”·Àπàß¢Õß¬’π 18S ·≈– 26S rDNA [7] πÕ°®“°π’È∫√‘‡«≥
ITS ¬—ß‡ªìπ non-coding region ∑’Ë¡’Õ—μ√“°“√°≈“¬ Ÿß°«à“∫√‘‡«≥∑’Ë‡ªìπ¬’π ¥—ßπ—Èπ®÷ßπ‘¬¡„™â≈”¥—∫π‘«§≈’‚Õ
‰∑¥å∫√‘‡«≥π’È‡ªìπ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ (molecular marker) „π°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√·≈–
°“√®—¥°≈ÿà¡ °“√√–∫ÿæ—π∏ÿå ™π‘¥ ·≈– °ÿ≈¢Õßæ◊™À≈“¬«ß»å (Õâ“ß®“° [8]) √«¡∑—Èß¢Õßæ◊™™π‘¥μà“ßÊ „π °ÿ≈
Cucumis [9-11] ·≈–¢Õß·μß‡∑»æ—π∏ÿåª≈Ÿ°„π∑«’ª¬ÿ‚√ª¥â«¬ [12]
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«‘∏’°“√∑¥≈Õß
1. °“√‡°Á∫μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬

‡°Á∫√«∫√«¡μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿå‡»√…∞°‘®®”π«π 18 æ—π∏ÿåª≈Ÿ°®“°ª√–‡∑»‰∑¬
·≈–∑’Ëπ”‡¢â“·≈–«“ß®”Àπà“¬®“°ª√–‡∑»®’π ‰μâÀ«—π ‡°“À≈’ ≠’ËªÿÉπ Õ‡¡√‘°“ ·≈–ÕÕ ‡μ√‡≈’¬ ¥—ß√“¬
≈–‡Õ’¬¥· ¥ß„πμ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 1

μ“√“ß∑’Ë 1 μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿå‡»√…∞°‘®®”π«π 18 æ—π∏ÿåª≈Ÿ°∑’Ë√«∫√«¡‰¥â®“°ª√–‡∑»μà“ßÊ

No. Cultivar Variety Source
1 Amusu cantalupensis ≠’ËªÿÉπ
2 Honey Rock cantalupensis ‰∑¬
3 Tuscan Style cantalupensis Õ‡¡√‘°“
4 Fragrance inodorus ‰μâÀ«—π
5 Golden Cantaloupe inodorus ‰∑¬
6 Homerun inodorus ≠’ËªÿÉπ
7 Sunlady inodorus ‰∑¬
8 Andes reticulatus ≠’ËªÿÉπ
9 Andong reticulatus ‡°“À≈’
10 Emerald Green reticulatus ‰μâÀ«—π
11 Hamigua reticulatus ‰∑¬
12 Jade Dew reticulatus ‰∑¬
13 Jing Yuan reticulatus ‰∑¬
14 Mi Wang reticulatus ®’π
15 Onichi reticulatus ‰∑¬
16 Rocky reticulatus ÕÕ ‡μ√‡≈’¬
17 Yubari reticulatus ≠’ËªÿÉπ
18 Thai melon conomon ‰∑¬



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 33 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2560) 75

2. °“√ °—¥¥’‡ÕÁπ‡Õ
 °—¥®’‚π¡‘°¥’‡ÕÁπ‡Õ (genomic DNA) ®“°‡π◊ÈÕº≈¢Õß·μß‡∑»·≈–·μß‰∑¬®”π«π 18 æ—π∏ÿå

ª≈Ÿ° æ—π∏ÿåª≈Ÿ°≈– 3 º≈ (∑—ÈßÀ¡¥ 54 μ—«Õ¬à“ß) ‚¥¬„™â«‘∏’ CTAB ́ ÷Ëßª√–¬ÿ°μå®“° Doyle ·≈– Doyle [13]
°“√ °—¥¥’‡ÕÁπ‡Õ‡√‘Ë¡®“°°“√∫¥‡π◊ÈÕº≈„Àâ≈–‡Õ’¬¥‚¥¬‡√Á«‚¥¬„™â‰π‚μ√‡®π‡À≈« ®“°π—Èπ‡μ‘¡ CTAB buffer
·≈â«∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 65°C ‡ªìπ‡«≈“ 60 π“∑’ ‡μ‘¡ RNase A μ“¡¥â«¬ çweté chloroform (chloroform :
isoamyl alcohol = 24:1) ·≈â«π”‰ªªíòπ‡À«’Ë¬ß ¥Ÿ¥¢Õß‡À≈«„  à«π∫π‰«â·≈– °—¥´È”¥â«¬ çweté
chloroform Õ’°§√—ÈßÀπ÷Ëß ‡μ‘¡ isopropanol ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’ ·≈â«π”‰ªªíòπ‡À«’Ë¬ß ¥Ÿ¥¢Õß
‡À≈«„  à«π∫π∑‘Èß ‡μ‘¡ wash buffer (76% ethanol ·≈– 10 mM ammonium acetate) ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
30 π“∑’ π”‰ªªíòπ‡À«’Ë¬ß·≈–¥Ÿ¥¢Õß‡À≈«„  à«π∫π∑‘Èß ≈–≈“¬μ–°Õπ¥’‡ÕÁπ‡Õ (DNA pellet) ∑’Ë‰¥â„π
Tris-EDTA buffer (pH 8.0) ·≈–‡°Á∫¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20°C ‡æ◊ËÕπ”‰ª„™â„π°“√»÷°…“μàÕ‰ª
„π°“√ªíòπ‡À«’Ë¬ß·μà≈–§√—Èß„™â§«“¡‡√Á« 13,800 xg ‡ªìπ‡«≈“ 2 π“∑’

3. °“√‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ∫√‘‡«≥ ITS
‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ∫√‘‡«≥ ITS ®“°μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬®”π«π∑—ÈßÀ¡¥ 54

μ—«Õ¬à“ß ¥â«¬‡∑§π‘§ polymerase chain reaction (PCR) ‚¥¬„™â forward primer ITS5P (5û-GGA
AGG AGA AGT CGT AAC AAG G-3û) ·≈– reverse primer ITS8P (5û-CAC GCT TCT CCA
GAC TAC A-3û) ´÷Ëß¡’§«“¡®”‡æ“–°—∫æ◊™¡’¥Õ°(angiosperm) [14] ‚¥¬‡μ√’¬¡ PCR reaction ∑’Ë¡’
ª√‘¡“μ√√«¡ 25 μL ´÷Ëß¡’ à«πª√–°Õ∫μà“ßÊ ∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¥—ßπ’È 2 ng/μL DNA template,

√Ÿª∑’Ë 1 ≈—°…≥–º≈¢Õß·μß‡∑»·≈–·μß‰∑¬∑’Ë„™â„π°“√»÷°…“ (scale bar = 5 ´¡.)
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1x PCR buffer, 0.25 mM dNTP ·μà≈–™π‘¥, 1.5 mM MgCl2, 1x Q-solution, 1 μM forward primer,
1 μM reverse primer ·≈– 0.05 U/μL Taq DNA polymerase (QIAGEN) π” à«πº ¡∑—ÈßÀ¡¥¢Õß
PCR reaction ‡¢â“‡§√◊ËÕß thermal cycler (Eppendorf Mastercycler Gradient 5331) ‚¥¬°”Àπ¥
Õÿ≥À¿Ÿ¡‘·≈–‡«≈“¥—ßμàÕ‰ªπ’È ¢—Èπ·√° initial heating ∑’Ë 94°C 3 π“∑’ μ“¡¥â«¬¢—Èπ denaturation ∑’Ë 94°C 1
π“∑’ ¢—Èπ annealing ∑’Ë 53°C 2 π“∑’ ·≈–¢—Èπ extension ∑’Ë 72°C 2 π“∑’ ®”π«π∑—ÈßÀ¡¥ 30 √Õ∫ μ“¡
¥â«¬¢—Èπ final extension ∑’Ë 72°C 5 π“∑’ ®“°π—Èπ®÷ßμ√«® Õ∫·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â¥â«¬«‘∏’ electrophoresis
(1% (w/v) agarose gel) ·≈–π”‰ª∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â QIAquick Gel Extraction Kit (QIAGEN)

4. °“√π”¥’‡ÕÁπ‡Õ “¬º ¡‡¢â“ Ÿà‡´≈≈å E. coli ¥â«¬«‘∏’∑√“π åøÕ√å‡¡™—π ·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å
∫√‘‡«≥ ITS

∑”°“√‡™◊ËÕ¡μàÕ™‘Èπ PCR product ¢Õß∫√‘‡«≥ ITS °—∫æ≈“ ¡‘¥ pGEM-T Easy Vector
(Promega) ·≈–π”¥’‡ÕÁπ‡Õ “¬º ¡∑’Ë‰¥â‡¢â“ Ÿà‡´≈≈å HIT-JM109 competent cell (RBC Bioscience)
¥â«¬«‘∏’∑√“π åøÕ√å‡¡™—π (transformation) ®“°π—Èπ§—¥‡≈◊Õ°‚§‚≈π’ ’¢“«¢Õß E. coli ∑’Ë‰¥â√—∫¥’‡ÕÁπ‡Õ “¬
º ¡‚¥¬«‘∏’ blue-white selection ´÷Ëß¢—ÈπμÕπ·≈–«‘∏’°“√μà“ßÊ ¥—¥·ª≈ß®“° Green ·≈– Sambrook [15]
‚§‚≈π’ ’¢“«®”π«π 9 ‚§‚≈π’∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°®“°·μà≈–æ—π∏ÿåª≈Ÿ°‰¥âπ”‰ª °—¥æ≈“ ¡‘¥‚¥¬„™â QIAGEN
Plasmid Mini Kit (QIAGEN) ®“°π—Èπ®÷ßπ”æ≈“ ¡‘¥∑’Ë‰¥â∑—ÈßÀ¡¥ àß‡æ◊ËÕÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß∫√‘‡«≥
ITS ‚¥¬„™â universal primer §◊Õ forward primer T7 (5û-TAA TAC GAC TCA CTA TAG GG-3û)
·≈– reverse primer SP6 (5û-ATT TAG GTG ACA CTA TAG-3û) [16]

5. °“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å °“√®—¥°≈ÿà¡·≈–°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß·μß
‡∑»·≈–·μß‰∑¬

®“°®”π«π≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS ¢Õß·μß‡∑»æ—π∏ÿåª≈Ÿ°μà“ßÊ ·≈–·μß‰∑¬∑—ÈßÀ¡¥
162 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å (‚¥¬‰¥â®“° 18 æ—π∏ÿåª≈Ÿ° ·≈–„π·μà≈–æ—π∏ÿåª≈Ÿ°¡’ 9 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å) ∑”°“√
«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß°—π‡æ◊ËÕ„Àâ‰¥â consensus sequence ‡æ’¬ß 1 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å®“°·μà≈–æ—π∏ÿå
ª≈Ÿ°‚¥¬„™â‚ª√·°√¡ BioEdit [17] ·≈–‡∑’¬∫‡§’¬ß consensus sequence ¢Õß∑—Èß 18 æ—π∏ÿåª≈Ÿ°‚¥¬„™â
‚ª√·°√¡ Clustal X [18] ®“°π—Èπ«‘‡§√“–Àåº≈°“√®—¥°≈ÿà¡·μß‡∑»·≈–·μß‰∑¬¥â«¬«‘∏’ neighbor joining
·≈–«‘‡§√“–Àå§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¢Õß·μßæ—π∏ÿåª≈Ÿ°·μà≈–§Ÿà¥â«¬‚¡‡¥≈ Kimura 2-parameter
‚¥¬„™â‚ª√·°√¡ MEGA6 [19] ´÷Ëß‚¡‡¥≈¥—ß°≈à“«π’È¡’§«“¡∂’Ë¢Õß‡∫  (base frequency) A, C, G ·≈–
T ‡∑à“°—π ·μà¡’Õ—μ√“°“√·∑π∑’Ë‡∫ ·∫∫∑√“π ‘́™—π (transition) ·≈–∑√“π ‡«Õ√å™—π (transversion)
·μ°μà“ß°—π √«¡∑—Èß»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡‚¥¬°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õß ·Œ‚æ≈‰∑ªá
(haplotype network) ‚¥¬„™â‚ª√·°√¡ TCS [20]
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º≈°“√∑¥≈Õß
μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿå‡»√…∞°‘®®”π«π 18 æ—π∏ÿåª≈Ÿ°∑’Ëπ”¡“»÷°…“ ª√–°Õ∫¥â«¬ C.

melo var. cantalupensis (3 æ—π∏ÿåª≈Ÿ°) C. melo var. inodorus (4 æ—π∏ÿåª≈Ÿ°) C. melo var. reticulatus
(10 æ—π∏ÿåª≈Ÿ°) ·≈– C. melo var. conomon (1 æ—π∏ÿåª≈Ÿ°) °“√‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ∫√‘‡«≥ ITS ®“°
μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬¥â«¬«‘∏’ PCR ‚¥¬„™â primer ITS5P ·≈– ITS8P ‰¥â PCR product ∑’Ë¡’
¢π“¥ª√–¡“≥ 800 §Ÿà‡∫  ‡¡◊ËÕ‰¥â≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß∫√‘‡«≥ ITS ®“°·μß∑—ÈßÀ¡¥ 18 æ—π∏ÿåª≈Ÿ° (162
≈”¥—∫π‘«§≈’‚Õ‰∑¥å) μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß≈”¥—∫ π‘«§≈’‚Õ‰∑¥å‚¥¬«‘‡§√“–Àå similarity search ¥â«¬
‚ª√·°√¡ BLAST (https://blast.ncbi.nlm.nih.gov/) ·≈–∑”°“√«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß°—π ‡æ◊ËÕ„Àâ‰¥â
consensus sequence ®”π«π 18 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å‚¥¬„™â‚ª√·°√¡ BioEdit ®“°π—Èπ®÷ß‡∑’¬∫‡§’¬ß≈”¥—∫
π‘«§≈’‚Õ‰∑¥å¥—ß°≈à“«‚¥¬„™â‚ª√·°√¡ Clustal X ·≈–æ∫«à“ sequence alignment ¡’§«“¡¬“« 617 §Ÿà‡∫ 
´÷Ëß¡’π‘«§≈’‚Õ‰∑¥å‡æ’¬ß 7 μ”·Àπàß∑’Ë¡’§«“¡·ª√º—π ‰¥â·°à μ”·Àπàß∑’Ë 46, 82, 83, 87, 402, 458 ·≈– 598
(√Ÿª∑’Ë 2)

μ“√“ß∑’Ë 2 √“¬≈–‡Õ’¬¥¢Õßπ‘«§≈’‚Õ‰∑¥å 7 μ”·Àπàß∑’Ë¡’§«“¡·ª√º—π„π·μß‡∑»·≈–·μß‰∑¬æ—π∏ÿåª≈Ÿ°μà“ßÊ

No. Cultivar No. of fifth
nucleotide

Nucleotide position   No. of sequence

state 46 82 83 87 402 458 598
  variation pattern

1 Amusu 0 C G C C T C G 1
2 Fragrance 0 C G G C T C A 1
3 Hamigua 0 C G G C T C A 1
4 Jade Dew 0 C A G C T C G 1
5 Jing Yuan 0 C A G C T C G 1
6 Onichi 0 C A C T T C A 1
7 Rocky 0 C G G C T C G 1
8 Sunlady 0 C G C C T C A 1
9 Tuscan Style 0 C G C T A T A 1
10 Thai melon 0 T G G C T C A 1
11 Andes 1 (S) C G C, G C T C A 2
12 Emerald Green 1 (R) C A, G C C T C G 2
13 Golden Cantaloupe 1 (W) C G C C A, T T A 2
14 Yubari 1 (S) C A C, G C T C G 2
15 Andong 2 (Y, Y) C G C C, T T C, T A 4
16 Homerun 2 (R, S) C A, G C, G C T C G 4
17 Honey Rock 2 (Y, W) C G C C, T A, T T A 4
18 Mi Wang 3 (R, Y, Y) C A, G C C, T T C, T A 8

38

À¡“¬‡Àμÿ: Fifth nucleotide states R = A/G, S = C/G, W = A/T, Y = C/T
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πÕ°®“°π’È¬—ßæ∫«à“®“°®”π«π≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß∫√‘‡«≥ ITS ∑’Ë‰¥â∑—ÈßÀ¡¥ 162 ≈”¥—∫π‘«
§≈’‚Õ‰∑¥å ¡’√Ÿª·∫∫¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë·μ°μà“ß°—π√«¡∑—Èß ‘Èπ 38 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å ‚¥¬¡’√“¬
≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 2 §◊Õ (1) Amusu, Fragrance, Hamigua, Jade Dew, Jing Yuan, Onichi, Rocky,
Sunlady, Tuscan Style ·≈–·μß‰∑¬ (Thai melon) ‰¡à¡’ fifth nucleotide state (∑’Ëμ”·ÀπàßÀπ÷ËßÊ æ∫
‡©æ“–‡∫  A/C/G/T) ®÷ßæ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥åæ—π∏ÿåª≈Ÿ°≈– 1 √Ÿª·∫∫ (2) Andes, Emerald Green, Golden
Cantaloupe ·≈– Yubari ¡’ fifth nucleotide state (R/S/W) 1 μ”·Àπàß ®÷ßæ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥åæ—π∏ÿå
ª≈Ÿ°≈– 2 √Ÿª·∫∫ (3) Andong, Homerun ·≈– Honey Rock ¡’ fifth nucleotide state (R/S/W/Y)
2 μ”·Àπàß ®÷ßæ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥åæ—π∏ÿåª≈Ÿ°≈– 4 √Ÿª·∫∫ ·≈– (4) Mi Wang ¡’ fifth nucleotide state
3 μ”·Àπàß (R/Y) ®÷ßæ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å 8 √Ÿª·∫∫ ‚¥¬ fifth nucleotide state ∑’Ëæ∫„πæ—π∏ÿåª≈Ÿ°‡À≈à“
π’È§◊Õ R = A/G, S = C/G, W = A/T ·≈– Y = C/T

μ“√“ß∑’Ë 3 ·Œ‚æ≈‰∑ªá¢Õß·μß‡∑»·≈–·μß‰∑¬ ·≈–Õß§åª√–°Õ∫„π·μà≈–·Œ‚æ≈‰∑ªá

Haplotype Cultivar Variety

H1 Jade Dew, Jing Yuan, Homerun, Yubari inodorus, reticulatus
H2 Homerun, Rocky inodorus, reticulatus
H3 Emerald Green, Homerun, Yubari inodorus, reticulatus
H4 Amusu, Emerald Green, Homerun cantalupensis, inodorus, reticulatus
H5 Andes, Fragrance, Hamigua inodorus, reticulatus
H6 Thai melon conomon
H7 Andes, Andong, Mi Wang, Sunlady inodorus, reticulatus
H8 Andong, Mi Wang reticulatus
H9 Mi Wang, Onichi reticulatus
H10 Mi Wang reticulatus
H11 Mi Wang reticulatus
H12 Mi Wang reticulatus
H13 Andong, Golden Cantaloupe, Honey Rock, cantalupensis, inodorus, reticulatus

Mi Wang
H14 Andong, Honey Rock, Mi Wang cantalupensis, reticulatus
H15 Golden Cantaloupe, Honey Rock cantalupensis, inodorus
H16 Honey Rock, Tuscan Style cantalupensis
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°“√«‘‡§√“–Àå§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¢Õß·μßæ—π∏ÿåª≈Ÿ°·μà≈–§Ÿà®“° Kimura 2-parameter
distance matrix æ∫«à“Õ¬Ÿà„π™à«ß 0-0.98% ‚¥¬§Ÿà∑’Ë¡’√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡ Ÿß∑’Ë ÿ¥¡’®”π«π 8 §Ÿà (√Ÿª∑’Ë 3)
·≈–‡¡◊ËÕ«‘‡§√“–Àåº≈°“√®—¥°≈ÿà¡·μß‡∑»·≈–·μß‰∑¬∑’Ë»÷°…“∑—ÈßÀ¡¥¥â«¬«‘∏’ neighbor joining ‚¥¬„™â‚ª√·°√¡
MEGA6 ®“°®”π«π≈”¥—∫ π‘«§≈’‚Õ‰∑¥å∑—Èß ‘Èπ 38 ≈”¥—∫π‘«§≈’‚Õ‰∑¥å æ∫°“√®—¥°≈ÿà¡·∫àß‡ªìπ 12 °≈ÿà¡
(√Ÿª∑’Ë 4) ‚¥¬æ∫«à“ Mi Wang ¡’§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡ Ÿß∑’Ë ÿ¥ ÷́Ëß¡’®”π«πμ—«Õ¬à“ß°√–®“¬Õ¬Ÿà∂÷ß
5 °≈ÿà¡ μ“¡¥â«¬ Andong, Homerun ·≈– Honey Rock

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß·μß‡∑»·≈–·μß‰∑¬„πß“π«‘®—¬π’È∑”‚¥¬°“√
«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õß·Œ‚æ≈‰∑ªá‚¥¬„™â‚ª√·°√¡ TCS ÷́Ëß·Œ‚æ≈‰∑ªá (haplotype) §◊Õ ≈”¥—∫π‘«§≈’
‚Õ‰∑¥å∑’Ëæ∫ ≥ μ”·ÀπàßÀπ÷Ëß∫π‚§√‚¡‚´¡ ÷́Ëß¡’§«“¡®”‡æ“–„π·μà≈–°≈ÿà¡ª√–™“°√  ‘Ëß¡’™’«‘μ∑’Ë¡’≈”¥—∫
π‘«§≈’‚Õ‰∑¥å‡À¡◊Õπ°—π®–¡’·Œ‚æ≈‰∑ªá√à«¡°—π ·≈–°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õß·Œ‚æ≈‰∑ªá√–À«à“ß
°≈ÿà¡ª√–™“°√®–∑”„Àâ∑√“∫«à“ª√–™“°√‡À≈à“π—Èπ¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¡“°πâÕ¬‡æ’¬ß„¥ º≈°“√«‘®—¬
æ∫«à“·μß‡∑»·≈–·μß‰∑¬∑’Ë»÷°…“¡’°“√®—¥°≈ÿà¡‡ªìπ 16 ·Œ‚æ≈‰∑ªá (H1-H16) (¿“æ∑’Ë 5) ‚¥¬·μà≈–
·Œ‚æ≈‰∑ªá¡’√–¬–Àà“ß°—π‡æ’¬ß 1 mutational step (‡°‘¥®“°°“√·∑π∑’Ë¢Õß‡∫ ‡æ’¬ß 1 ‡∫ ) ·≈–
ª√–°Õ∫¥â«¬®”π«πæ—π∏ÿåª≈Ÿ°μ—Èß·μà 1-4 æ—π∏ÿåª≈Ÿ° (μ“√“ß∑’Ë 3) ́ ÷ËßÀ≈“¬æ—π∏ÿåª≈Ÿ°¡’·Õ≈≈’≈√à«¡°—π (shared
allele) ¬°‡«âπ·μß‰∑¬ (H6) ∑’Ë‰¡à¡’·Õ≈≈’≈√à«¡°—π°—∫·μß‡∑»æ—π∏ÿåª≈Ÿ°Õ◊ËπÊ ·μà¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡
°—∫ Andes, Fragrance, ·≈– Hamigua (H5) πÕ°®“°π’È¬—ßæ∫«à“·μß‡∑»æ—π∏ÿåª≈Ÿ°∑’Ë¡’§«“¡À≈“°À≈“¬
∑“ßæ—π∏ÿ°√√¡¢Õß∫√‘‡«≥ ITS  Ÿß∑’Ë ÿ¥ ‰¥â·°à Mi Wang ´÷Ëß¡’·Õ≈≈’≈°√–®“¬Õ¬Ÿà„π 8 ·Œ‚æ≈‰∑ªá
(H7, H8, H9, H10, H11, H12, H13, H14) μ“¡¥â«¬ Andong, Homerun ·≈– Honey Rock ÷́Ëß
·μà≈–æ—π∏ÿåª≈Ÿ°¡’·Õ≈≈’≈°√–®“¬Õ¬Ÿà„π 4 ·Œ‚æ≈‰∑ªá  à«π·μß‡∑»æ—π∏ÿåª≈Ÿ°∑’Ë¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ
°√√¡μË” ‰¥â·°à Amusu, Fragrance, Hamigua, Jade Dew, Jing Yuan, Onichi, Rocky, Sunlady ·≈–
Tuscan Style ‚¥¬æ—π∏ÿåª≈Ÿ°‡À≈à“π’È¡’·Õ≈≈’≈‡æ’¬ß 1 √Ÿª·∫∫∑’Ëæ∫Õ¬Ÿà„π 1 ·Œ‚æ≈‰∑ªá‡∑à“π—Èπ μ—«Õ¬à“ß
¢Õß·μß‡∑»®“°∑«’ª‡Õ‡™’¬ Õ‡¡√‘°“ ·≈–ÕÕ ‡μ√‡≈’¬∑’Ëπ”¡“»÷°…“π’È‰¡à “¡“√∂·¬°‡ªìπ°≈ÿà¡μ“¡æ—π∏ÿå‰¥â
‚¥¬æ∫«à“¡’°“√°√–®“¬¢Õß C. melo var. cantalupensis, C. melo var. inodorus ·≈– C. melo var.
reticulatus ¡“°°«à“ 1 æ—π∏ÿå„π 9 ·Œ‚æ≈‰∑ªá (H1-H5, H7, H13-H15)

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
°“√º ¡·μß‡∑»æ—π∏ÿåμà“ßÊ ∑”„Àâ‡°‘¥æ—π∏ÿåª≈Ÿ°À≈“°À≈“¬æ—π∏ÿå∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“

·μ°μà“ß°—π ´÷Ëßæ—π∏ÿåª≈Ÿ°‡À≈à“π’ÈÕ“®¡’§«“¡·μ°μà“ß°—π¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫π‚§√‚¡‚´¡¥â«¬ [21] ®“°
æ◊™∑—ÈßÀ¡¥„π °ÿ≈ Cucumis æ∫«à“·μß‡∑»¡’§«“¡À≈“°À≈“¬∑“ß —≥∞“π«‘∑¬“¡“°∑’Ë ÿ¥ [22] ·≈–¡’
√“¬ß“π°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß·μß‡∑»¥â«¬°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈„π°“√«‘‡§√“–Àå
§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡·≈–§«“¡ —¡æ—π∏å¿“¬„π™π‘¥¢Õß·μß‡∑»®“°·À≈àß°”‡π‘¥μà“ßÊ °—π ‡™àπ °“√„™â
‡∑§π‘§ AFLP (amplified fragment length polymorphism) ·≈– RFLP (restriction fragment
length polymorphism) [23], RAPD (random amplified polymorphic DNA) [24-28] ·≈– SSR
(simple sequence repeat) [29-33]
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°“√»÷°…“π’È‰¥â∑”°“√‡æ‘Ë¡¢¬“¬ª√‘¡“≥¥’‡ÕÁπ‡Õ∫√‘‡«≥ ITS ¢Õßμ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬
æ—π∏ÿå‡»√…∞°‘®®”π«π 18 æ—π∏ÿåª≈Ÿ° ·≈–‰¥â PCR product ¢π“¥„°≈â‡§’¬ß°—∫¢Õßæ◊™„π °ÿ≈ Cucumis
∑’Ë¡’°“√√“¬ß“π°àÕπÀπâ“π’È [9] ·≈–°“√«‘‡§√“–Àå§«“¡·ª√º—π¢Õß consensus sequence „π∫√‘‡«≥ ITS ∑’Ë
¡’§«“¡¬“« 617 §Ÿà‡∫  æ∫«à“¿“¬„π™π‘¥¢Õß C. melo ¡’§«“¡·μ°μà“ß°—π (intraspecific variation) ‰¡à
‡°‘π 1.1% (7 μ”·Àπàß¢Õßπ‘«§≈’‚Õ‰∑¥å∑’Ë¡’§«“¡·ª√º—π®“°∑—ÈßÀ¡¥ 617 §Ÿà‡∫ ) º≈°“√«‘‡§√“–Àå¥—ß°≈à“«
π’È„°≈â‡§’¬ß°—∫º≈°“√«‘‡§√“–Àå§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¢Õß·μßæ—π∏ÿåª≈Ÿ°·μà≈–§Ÿà∑’Ë‰¥â®“°‚¡‡¥≈ Kimura
2-parameter ∑’Ë¡’§à“‰¡à‡°‘π 0.98% ∂÷ß·¡â«à“¿“¬„π·μà≈–æ—π∏ÿåª≈Ÿ°®–¡’√Ÿª·∫∫¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß ITS
∑’Ë·μ°μà“ß°—π‰¥â¡“°∂÷ß 8 √Ÿª·∫∫

√Ÿª∑’Ë 4 Neighbor joining tree ÷́Ëß«‘‡§√“–Àå®“°¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS ¢Õß·μß‡∑»·≈–
·μß‰∑¬ ‚¥¬μ—«‡≈¢∑’Ë· ¥ß∫π°‘Ëß§◊Õ bootstrap value (%) ®“°®”π«π 1,000 ´È”
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„π°“√®—¥°≈ÿà¡¢Õß ‘Ëß¡’™’«‘μ‚¥¬«‘∏’ neighbor joining ‡ªìπ°“√§”π«≥√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡
¢Õß ‘Ëß¡’™’«‘μ·μà≈–§Ÿà ·≈–‡™◊ËÕ¡‚¬ß§«“¡ —¡æ—π∏å¢Õß§Ÿà ‘Ëß¡’™’«‘μ∑’Ë¡’√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡πâÕ¬∑’Ë ÿ¥
μ“¡¥â«¬ ‘Ëß¡’™’«‘μ∑’Ë¡’√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡¡“°¢÷Èπμ“¡≈”¥—∫ ·≈–„™â°“√«‘‡§√“–Àå∑“ß ∂‘μ‘‡æ◊ËÕ∑¥ Õ∫
§«“¡‡™◊ËÕ¡—Ëπ¢Õß§«“¡ —¡æ—π∏å¥—ß°≈à“« Õ¬à“ß‰√°Á¥’„πß“π«‘®—¬π’È°“√®—¥°≈ÿà¡·μß‡∑»·≈–·μß‰∑¬¥â«¬«‘∏’ neighbor
joining æ∫°“√®—¥°≈ÿà¡·∫àß‡ªìπ 12 °≈ÿà¡ ´÷Ëß·μà≈–°≈ÿà¡¡’§à“§«“¡‡™◊ËÕ¡—Ëπ∑“ß ∂‘μ‘μË” (bootstrap value ≤

52%) ∑—Èßπ’È‡π◊ËÕß®“°μ—«Õ¬à“ß·μß‡∑»·≈–·μß‰∑¬¡’æ—π∏ÿ°√√¡∑’Ë„°≈â™‘¥°—π¡“° ¥—ß‡™àπ∑’Ëæ∫„π°“√»÷°…“
¢Õß Ghebretinsae ·≈–§≥– [9] Renner ·≈–§≥– [10] Sebastain ·≈–§≥– [11] ·≈– Szabó ·≈–
§≥– [12] πÕ°®“°π’È°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß·μß‡∑»·≈–·μß‰∑¬¥â«¬°“√«‘‡§√“–Àå
§«“¡ —¡æ—π∏å¢Õß·Œ‚æ≈‰∑ªá¬—ß∫àß™’È«à“·μß‡∑»À≈“¬æ—π∏ÿåª≈Ÿ°¡’°“√∂à“¬‡∑¬’π (gene flow) ·≈–·≈°‡ª≈’Ë¬π¬’π
(genetic recombination) ·μà‰¡à¡’·Õ≈≈’≈√à«¡°—π°—∫·μß‰∑¬ ¥—ßπ—Èπ®÷ßæ∫«à“·μß‰∑¬´÷Ëß®—¥Õ¬Ÿà„π™π‘¥¬àÕ¬ C.
melo ssp. agretis ®–¡’·Œ‚æ≈‰∑ªáÀ√◊Õ‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡∑’Ë®”‡æ“– ·≈–¡’ª√–«—μ‘°“√‡æ“–ª≈Ÿ°∑’Ë
¬“«π“π„π·∂∫‡Õ‡™’¬μ–«—πÕÕ° [22] ÷́Ëßμà“ß®“° C. melo ssp. melo ∑’Ëæ∫°“√‡æ“–ª≈Ÿ°√–∫∫‡°…μ√
‡™‘ß‡¥’Ë¬«„π·∂∫Õ‡¡√‘°“ ¬ÿ‚√ª ·≈–‡Õ‡™’¬ ∂÷ß·¡â·μß‡∑»À≈“¬æ—π∏ÿåª≈Ÿ°®–¡’§«“¡À≈“°À≈“¬∑“ß —≥∞“π
«‘∑¬“ Ÿß ·μà§«“¡§≈â“¬§≈÷ß°—π¢Õßæ—π∏ÿ°√√¡Õ“®‡°‘¥¢÷Èπ‡π◊ËÕß®“°¡πÿ…¬å‰¥â§—¥‡≈◊Õ°≈—°…≥–∑’Ëμ√ßμ“¡
§«“¡μâÕß°“√¢Õßμ≈“¥·≈–ª√—∫ª√ÿßæ—π∏ÿå„π‡«≈“Õ—π —Èπ ·μß‡∑»æ—π∏ÿåª≈Ÿ°μà“ßÊ ®÷ß “¡“√∂º ¡¢â“¡‰¥â‚¥¬
‰¡àæ∫°“√·∫àß·¬°∑“ß°“√ ◊∫æ—π∏ÿå (genetic isolation) °“√§—¥‡≈◊Õ°¥—ß°≈à“«π’È®–∑”„Àâ·Õ≈≈’≈®”π«ππâÕ¬
‰¥â√—∫°“√∂à“¬∑Õ¥®“°√ÿàπ Ÿà√ÿàπ ·μà¬—ß§ß àßº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß —≥∞“π«‘∑¬“‰¥â [31-32, 34-35]

√Ÿª∑’Ë 5 §«“¡ —¡æ—π∏å√–À«à“ß·Œ‚æ≈‰∑ªá¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS ¢Õß·μß‡∑»·≈–·μß‰∑¬
¢π“¥«ß°≈¡· ¥ßμ“¡ —¥ à«π¢Õß®”π«π ¡“™‘°„π·μà≈–·Œ‚æ≈‰∑ªá À¡“¬‡≈¢„π«ß°≈¡§◊Õ
™◊ËÕ·Œ‚æ≈‰∑ªá ·≈–‡ âπ∑’Ë‡™◊ËÕ¡√–À«à“ß·Œ‚æ≈‰∑ªá§◊Õ mutational step
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„π°“√»÷°…“π’Èæ∫«à“°“√®—¥°≈ÿà¡¢Õß·μß‡∑»·≈–·μß‰∑¬¥â«¬«‘∏’ neighbor joining ¡’§«“¡
 Õ¥§≈âÕß°—∫√Ÿª·∫∫¢Õß·Œ‚æ≈‰∑ªá à«π„À≠à ¬°‡«âπ °≈ÿà¡∑’Ë 5 ´÷Ëß°√–®“¬‡ªìπ 2 ·Œ‚æ≈‰∑ªá (H5-H6)
·≈–°≈ÿà¡∑’Ë 8 ´÷Ëß°√–®“¬‡ªìπ 4 ·Œ‚æ≈‰∑ªá (H9-H12) º≈°“√«‘‡§√“–Àå§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
¢Õß∫√‘‡«≥ ITS „π·μà≈–æ—π∏ÿåª≈Ÿ°æ∫«à“ Mi Wang ¡’∞“πæ—π∏ÿ°√√¡∑’Ë°«â“ß∑’Ë ÿ¥ ‚¥¬æ∫°“√°√–®“¬¢Õß
√Ÿª·∫∫¢Õß ITS ∑’Ë¡’§«“¡·μ°μà“ß°—π¢Õß Mi Wang „π·μß‡∑»À≈“¬æ—π∏ÿåª≈Ÿ°∑’Ë∑”°“√»÷°…“ ¬°‡«âπ„π
Amusu, Emerald Green, Homerun, Jade Dew, Jing Yuan, Rocky ·≈– Yubari √«¡∑—Èß„π·μß‰∑¬¥â«¬
≈—°…≥–∑’Ë¥’¢Õß Mi Wang §«√¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡‡æ◊ËÕ„™â„π°“√§—¥‡≈◊Õ°·≈–ª√—∫ª√ÿßæ—π∏ÿå„Àâ·°àæ—π∏ÿåª≈Ÿ°
μà“ßÊ ∑’Ë°≈à“«¡“π’È ‡æ◊ËÕ„Àâ‡°‘¥§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¡“°¬‘Ëß¢÷Èπ ́ ÷ËßÕ“® àßº≈„Àâ‰¥â·μß‡∑»æ—π∏ÿåª≈Ÿ°„À¡àÊ
∑’Ë¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘® Ÿß¢÷Èπ πÕ°®“°π’È·μß‰∑¬´÷Ëß¡’‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡∑’Ë®”‡æ“– ¬—ß¡’√“¬ß“π«à“¡’
§«“¡μâ“π∑“πμàÕ°“√‡¢â“∑”≈“¬¢Õß‚√§·≈–·¡≈ß§àÕπ¢â“ß Ÿß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·μß‡»√…∞°‘®Õ◊ËπÊ [36]
¥—ßπ—ÈπÀ“°¡’°“√„™â·μß‰∑¬‡æ◊ËÕ‡ªìπμâπμÕ„Àâ¬Õ¥æ—π∏ÿå¥’¢Õß·μß‡∑»∑’Ë¡’§«“¡μâ“π∑“πμàÕ‚√§μË” æ√âÕ¡∑—Èß
§—¥‡≈◊Õ°≈—°…≥–∑’Ë¥’¢Õß·μß‰∑¬‡æ◊ËÕª√—∫ª√ÿß„Àâμ√ß°—∫∑’Ëμ≈“¥μâÕß°“√°Á®–‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õßæ◊™æ◊Èπ
‡¡◊Õßπ’È„Àâ “¡“√∂·¢àß¢—π°—∫æ◊™«ß»å·μß°≈ÿà¡Õ◊ËπÊ ‰¥â

°‘μμ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∑ÿπÕÿ¥Àπÿπ°“√∑”«‘®—¬®“°ß∫ª√–¡“≥‡ß‘π√“¬‰¥â§≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬
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