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∫∑§—¥¬àÕ

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß

«à“π™—°¡¥≈Ÿ° (Curcuma comosa Roxb.) ‚¥¬„™â

‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ™π‘¥‡Õ‡Õø·Õ≈æ’ √à«¡°—∫≈—°…≥–

 —≥∞“π«‘∑¬“ æ∫«à“ ‰æ√‡¡Õ√å EcoRI-MseI ®”π«π 9

§Ÿà  “¡“√∂·¬°§«“¡·µ°µà“ß¢Õßµ—«Õ¬à“ß∑’Ë»÷°…“∑—Èß 33

µ—«Õ¬à“ß‰¥â ‚¥¬„Àâ·∂∫¥’‡ÕÁπ‡Õ∑—Èß ‘Èπ 161 ·∂∫ ‡ªìπ

·∂∫∑’Ë„Àâ§«“¡·µ°µà“ß√–À«à“ßµ—«Õ¬à“ß 102 ·∂∫ §‘¥

‡ªìπ 63.35% ¢Õß·∂∫¥’‡ÕÁπ‡Õ∑—ÈßÀ¡¥ ‡¡◊ËÕ®—¥°≈ÿà¡

§«“¡ —¡æ—π∏å¢Õßµ—«Õ¬à“ß¥â«¬«‘∏’ UPGMA ·≈–«‘∏’

PCoA æ∫«à“„Àâº≈ Õ¥§≈âÕß°—π §◊Õ  “¡“√∂®—¥

°≈ÿà¡·≈–®”·π°µ—«Õ¬à“ß∑—Èß 33 µ—«Õ¬à“ß ‰¥â‡ªìπ 2

°≈ÿà¡„À≠à ¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß¢Õß

µ—«Õ¬à“ß∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß 0.49-1.00 ®“°¢âÕ¡Ÿ≈

≈—°…≥– —≥∞“π«‘∑¬“ æ∫«à“  “¡“√∂·¬°§«“¡·µ°

µà“ß¢Õßµ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡‰¥â ‚¥¬æ‘®“√≥“®“°

≈—°…≥–™àÕ¥Õ°∑’Ëµà“ß°—π

ABTRACT

AFLP and morphological markers were

applied to study genetic diversity of Waan Chak

Modlook (Curcuma comosa Roxb.). Thirty-three

samples of Curcuma comosa Roxb. were amplified

with nine EcoRI›MseI primer combinations that

generated a total of 161 bands, in which 102 of them

or 63.35% of total bands were polymorphic. The

UPGMA clusters derived from AFLP showed that

they could be classified into two major groups.

Principal coordinates analysis (PCoA) was also

analyzed and the result was consistent with the

grouping found in the dendrogram. The values of

similarity coefficient ranged from 0.49-1.00.
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Morphological characteristics could also be classified

into two major groups with different inflorescence.

§” ”§—≠: «à“π™—°¡¥≈Ÿ° Curcuma comosa Roxb.

‡§√◊ËÕßÀ¡“¬‡Õ‡Õø·Õ≈æ’ §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ

°√√¡

Keywords: Waan Chak Modlook, Curcuma comosa

Roxb., AFLP marker, genetic diversity

∫∑π”

«à“π™—°¡¥≈Ÿ° ®—¥‡ªìπæ◊™ ¡ÿπ‰æ√æ◊Èπ∫â“π À—«

À√◊Õ‡Àßâ“„™â√—°…“·≈–∫”√ÿßÕ“°“√µà“ßÊ „π µ√’∑’Ë

‡°’Ë¬«¢âÕß°—∫¡¥≈Ÿ° «à“π™—°¡¥≈Ÿ°∑’Ëæ∫„πª√–‡∑»‰∑¬

¡’À≈“¬™π‘¥ (Phiphi tphibunsuk, 2007;

Soontornchainaksaeng and Jenjittikul, 2010) ·µà¡’Õ¬Ÿà

™π‘¥Àπ÷Ëß §◊Õ Curcuma comosa Roxb. ‡ªìπ™π‘¥∑’Ë¡’

°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“·≈â« æ∫«à“¡’ƒ∑∏‘Ï∑’Ë

 ”§—≠À≈“¬ª√–°“√ ‡™àπ ¡’ƒ∑∏‘Ï§≈â“¬ŒÕ√å‚¡π‡Õ 

‚µ√‡®π ·µàÕàÕπ°«à“ ÷́Ëß™à«¬°√–µÿâπ°“√·∫àßµ—«¢Õß

‡´≈≈å‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ ‡¬◊ËÕ∫ÿ™àÕß¡¥≈Ÿ° ·≈–™à«¬‡ √‘¡

 √â“ß§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ° (Piyachaturawat et

al., 1995b; 1995c; Suksamrarn, 2008) µâ“πÕπÿ¡Ÿ≈

Õ‘ √– (Niumsakul et al., 2007) ≈¥§Õ‡≈ ‡∑Õ√Õ≈

°√–µÿâπ°“√À≈—ËßπÈ”¥’ (Piyachaturawat et al., 1995a;

1999; Suksamrarn et al., 1997) ≈¥°“√Õ—°‡ ∫

(Jantaratnotai, 2006; Sodsai, 2007) ‡ªìπµâπ ¥â«¬‡Àµÿπ’È

∑”„Àâ«à“π™—°¡¥≈Ÿ°‡ªìπæ◊™∑’Ë¡’»—°¬¿“æ „π°“√π”¡“

æ—≤π“‡ªìπÕ“À“√‡ √‘¡ À√◊Õ¬“ ”À√—∫ µ√’ ∑¥·∑π

°“√„™âŒÕ√å‚¡π‡Õ ‚µ√‡®π´÷Ëß¡’º≈¢â“ß‡§’¬ß≈ß‰¥â °“√

»÷°…“§√—Èßπ’È®÷ß¡ÿàß‡πâπ‡©æ“–«à“π™—°¡¥≈Ÿ°™π‘¥ Curcuma

comosa Roxb. ‡∑à“π—Èπ „πªí®®ÿ∫—π°“√»÷°…“§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡·≈–°“√®”·π°æ—π∏ÿå¢Õß Curcuma

comosa Roxb. ¬—ß¡’¢âÕ¡Ÿ≈Õ¬ŸàπâÕ¬¡“° ‚¥¬§“¥À«—ß«à“

∂â“æ∫æ—π∏ÿå¢Õß Curcuma comosa Roxb. ∑’Ë·µ°µà“ß

°—π °ÁÕ“®®–¡’º≈µàÕª√‘¡“≥ “√ ”§—≠∑’Ë·µ°µà“ß°—π¥â«¬

Soontornchainaksaeng and Jenjittikul (2010) ‰¥â

»÷°…“≈—°…≥–∑“ßÕπÿ°√¡«‘∏“π ·≈–§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß«à“π™—°¡¥≈Ÿ° 24 µ—«Õ¬à“ß

‚¥¬„™â®”π«π‚§√‚¡‚´¡ ≈—°…≥–™àÕ¥Õ° ¥Õ° ·≈–

≈—°…≥– —≥∞“π«‘∑¬“¢Õß„∫ æ∫«à“¡’«à“π™—°¡¥≈Ÿ° 3

™π‘¥ §◊Õ ™π‘¥ Curcuma comosa Roxb., Curcuma

elata ·≈– Curcuma latifolia ‚¥¬«à“π™—°¡¥≈Ÿ°™π‘¥

Curcuma comosa Roxb. ¡’∑—Èß ‘Èπ 11 µ—«Õ¬à“ß·∫àß‡ªìπ

2 æ—π∏ÿå §◊Õ æ—π∏ÿå∑’Ë¡’≈—°…≥–™àÕ¥Õ°√Ÿª∑√ß°√–∫Õ°

¬“« ¡’®”π«π‚§√‚¡‚´¡ 2n = 42 ·≈–æ—π∏ÿå∑’Ë¡’™àÕ

¥Õ°√Ÿª∑√ß°√–∫Õ° —Èπ ¡’®”π«π‚§√‚¡‚´¡ 2n = 62

·≈– 2n = 63 ®“°¢âÕ¡Ÿ≈¢â“ßµâπ ®÷ßπà“ π„®∑’Ë®–

»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß«à“π™—°¡¥≈Ÿ°

‚¥¬‡æ‘Ë¡®”π«πµ—«Õ¬à“ß„Àâ¡“°¢÷Èπ ·µà‡π◊ËÕß®“°°“√

®”·π° Curcuma comosa Roxb. ‡ªìπ°“√·¬°§«“¡

·µ°µà“ß¿“¬„π ªï™’ å ́ ÷Ëß¡—°¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“

 à«π„À≠à§≈â“¬§≈÷ß°—π¡“° µâÕßÕ“»—¬≈—°…≥–

 —≥∞“π«‘∑¬“¢Õß¥Õ°„π°“√®”·π° ·≈–‡π◊ËÕß®“°

Curcuma comosa Roxb. ‡ªìπæ◊™∑’ËÕÕ°¥Õ°¬“°  à«π

„À≠àµâÕßª≈Ÿ°¢â“¡ªï ·≈–Õ¬Ÿà„π ¿“æ·«¥≈âÕ¡∑’Ë

‡À¡“– ¡ ®÷ß®–ÕÕ°¥Õ° ∑”„ÀâµâÕß„™â‡«≈“π“π„π

°“√®—¥®”·π°æ—π∏ÿå ®÷ßπ”‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ¡“

ª√–¬ÿ°µå„™â ‡π◊ËÕß®“°‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ‡ªìπ∑’Ë

¬Õ¡√—∫‚¥¬∑—Ë«‰ª«à“  “¡“√∂„™â»÷°…“§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡ ·≈–®”·π° ‘Ëß¡’™’«‘µ‰¥â·¡àπ¬”

¡’§«“¡®”‡æ“– Ÿß √«¡∑—Èß¡’°“√ª√–¬ÿ°µå „™â°—∫æ◊™À≈“¬

™π‘¥ (Powell et al., 1996) ‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ∑’Ëπ”¡“

„™â §◊Õ ‡§√◊ËÕßÀ¡“¬‡Õ‡Õø·Õ≈æ’ (amplified fragment

length polymorphism, AFLP) ‡π◊ËÕß®“°¡’§«“¡πà“

‡™◊ËÕ∂◊Õ „Àâº≈ ¡Ë”‡ ¡Õ‡¡◊ËÕ∑”´È” „™âª√‘¡“≥¥’‡ÕÁπ‡Õ

‡√‘Ë¡µâππâÕ¬ µ√«® Õ∫¥’‡ÕÁπ‡Õ‰¥âÀ≈“¬µ”·Àπàß

æ√âÕ¡°—π ·≈–‰¡à®”‡ªìπµâÕß∑√“∫¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¡“

°àÕπ ( ÿ√‘π∑√å, 2552) °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ »÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ ·≈–

®”·π°æ—π∏ÿå¢Õß Curcuma comosa Roxb. ‚¥¬„™â

‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ√à«¡°—∫≈—°…≥– —≥∞“π«‘∑¬“
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Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß«à“π™—°¡¥≈Ÿ°·≈–°“√ °—¥¥’‡ÕÁπ‡Õ

√«∫√«¡µ—«Õ¬à“ß«à“π™—°¡¥≈Ÿ°™π‘¥ Curcuma

comosa Roxb. ®”π«π 33 µ—«Õ¬à“ß ®“° 21 ®—ßÀ«—¥

(Table 1) ‚¥¬‡∑’¬∫≈—°…≥–∑“ßÕπÿ°√¡«‘∏“π®“° Flora

of British India (Hooker, 1894), Flora of Java

(Backer and Bakhuizen van den Brink, 1968) ·≈–

Taxonomy and Phylogeny of the Genus Curcuma L.

(Zingiberaceae) with Particular Reference to Its

Occurrence in Thailand (Maknoi, 2006) ‡æ◊ËÕ„Àâ

·πà„®«à“µ—«Õ¬à“ß∑’Ëπ”¡“»÷°…“ ‡ªìπ«à“π™—°¡¥≈Ÿ°™π‘¥

Curcuma comosa Roxb. π”µ—«Õ¬à“ß¥—ß°≈à“«ª≈Ÿ°∑’Ë

·ª≈ß√«∫√«¡æ—π∏ÿ°√√¡ ≥ »Ÿπ¬å«‘®—¬¢â“«‚æ¥·≈–

¢â“«øÉ“ß·Ààß™“µ‘ ®.π§√√“™ ’¡“ ®“°π—Èππ”„∫ÕàÕπ¢Õß

µ—«Õ¬à“ß¡“ °—¥¥’‡ÕÁπ‡Õ ¥â«¬«‘∏’ª√–¬ÿ°µå®“° Agrawal

et al. (1992)

°“√µ√«® Õ∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¥â«¬‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ

‡Õ

π”¥’‡ÕÁπ‡Õ¢Õßµ—«Õ¬à“ß∑’Ë °—¥‰¥â ¡“µ√«® Õ∫

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ¥â«¬‡∑§π‘§‡Õ‡Õø·Õ≈æ’ µ“¡«‘∏’¢Õß

Vos et al. (1995) ÷́Ëßª√–°Õ∫¥â«¬ 3 ¢—ÈπµÕπ §◊Õ

1. °“√µ—¥¥’‡ÕÁπ‡Õ¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– ·≈–

‡™◊ËÕ¡µàÕ™‘Èπ¥’‡ÕÁπ‡Õ°—∫ adapter ‚¥¬π”¥’‡ÕÁπ‡Õ¡“µ—¥

¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– 2 ™π‘¥ §◊Õ EcoRI ·≈– MseI

·≈–‡™◊ËÕ¡µàÕ°—∫ EcoRI ·≈– MseI adapter (Table 2)

‚¥¬¡’ à«πª√–°Õ∫¢Õß “√¥—ßπ’È ¥’‡ÕÁπ‡Õ 250 π“‚π

°√—¡ ‡Õπ‰´¡åµ—¥®”‡æ“– EcoRI ·≈– MseI ™π‘¥≈– 2.5

¬Ÿπ‘µ EcoRI adapter ·≈– MseI adapter §«“¡‡¢â¡¢âπ

Õ¬à“ß≈– 0.1 mM ·≈– 1 mM µ“¡≈”¥—∫ 1 mM ATP,

10 mM Tris-HCI pH 7.5, 10mM magnesium acetate,

50 mM potassium acetate, 5 mM DTT, BSA 50

π“‚π°√—¡/‰¡‚§√≈‘µ√ ·≈– T4 DNA ligase ª√‘¡“µ√

√«¡ 50 ‰¡‚§√≈‘µ√ π”‰ª∫à¡∑’Ë 37 °C ¢â“¡§◊π

Table 1 Waan Chak Modlook (Curcuma comosa Roxb.) used in this study.
No. Source No. Source No. Source
1 Ayutthaya 12 Surin 23 Sa Kaeo
2 Phichit 13 Krabi 24 Songkhla
3 Prachuap Khiri Khan 14 Surin 25 Prachin Buri
4 Songkhla 15 Nakhon Pathom 26 Nakhon Phanom
5 Nong Khai 16 Kanchanaburi 27 Lop Buri
6 Ratchaburi 17 Maha Sarakham 28 Chiang Mai
7 unknown 18 Maha Sarakham 29 unknown
8 Ratchaburi 19 Kanchanaburi 30 Surat Thani
9 Kamphaeng Phet 20 Surin 31 Kanchanaburi
10 Chiang Mai 21 Chai Nat 32 Phetchabun
11 Nakhon Pathom 22 Chachoengsao 33 Sa Kaeo

Table 2 Nucleotide sequences of EcoRI and MseI adapters.
Adapters Nucleotide sequences
EcoRI adapter 5û-CTCGTAGACTGCGTACC-3û

3û-CATCTGACGCATGGTTAA-5û
MseI adapter 5û-GACGATGAGTCCTGAG-3û

3û-TACTCAGGACTCAT-5û
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2. °“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ ¥â«¬ªØ‘°√‘¬“æ’́ ’Õ“√å

‚¥¬‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ 2 §√—Èß §√—Èß·√° (preselective

amplification) ‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬‰æ√‡¡Õ√å∑’Ë

‡æ‘Ë¡‡∫  1 ‡∫ ∑’Ëª≈“¬ 3û §◊Õ E-A (5û-

GACTGCGTACCAATTCA-3û) ·≈– M-C (5û-

GATGAGTCCTGAGTAAC-3û) ‚¥¬¡’ à«π

ª√–°Õ∫¢Õß “√¥—ßπ’È ¥’‡ÕÁπ‡Õ∑’Ë‡™◊ËÕ¡µàÕ°—∫ adapter

·≈â« 2 ‰¡‚§√≈‘µ√ ‰æ√‡¡Õ√å E-A ·≈– M-C ™π‘¥≈–

0.2 µM, 0.2 mM dNTP mix, 1x PCR buffer ·≈– 1.5

mM MgCI2 ª√‘¡“µ√√«¡ 25 ‰¡‚§√≈‘µ√ ‚¥¬„™â Taq

DNA polymerase 0.2 ¬Ÿπ‘µ ∑”ªØ‘°‘√‘¬“æ’´’Õ“√å ‚¥¬

‡√‘Ë¡µâπ∑’ËÕÿ≥À¿Ÿ¡‘ 94°C π“π 30 «‘π“∑’, 56°C π“π 1

π“∑’ ·≈– 72°C π“π 1 π“∑’ ®”π«π 20 √Õ∫ µ√«®

 Õ∫º≈‘µ¿—≥±åæ’́ ’Õ“√å ¥â«¬«‘∏’Õ‘‡≈Á°‚∑√‚ø√’́ ‘ „π‡®≈

Õ–°“‚√ ‡¢â¡¢âπ 1.5% ‡®◊Õ®“ß “√≈–≈“¬¥’‡ÕÁπ‡Õ 20

‡∑à“ „π∫—ø‡øÕ√å TE (10 mM Tris-HCI, 1 mM EDTA

pH 8.0)

π” “√≈–≈“¬¥’‡ÕÁπ‡Õ∑’Ë ‡®◊Õ®“ß·≈â«¡“‡æ‘Ë¡

ª√‘¡“≥¥’‡ÕÁπ‡Õ§√—Èß∑’Ë 2 (selective amplification) ‚¥¬„™â

‰æ√‡¡Õ√å∑’Ë‡æ‘Ë¡‡∫ Õ’° 2 ‡∫ ∑’Ëª≈“¬ 3û §◊Õ E-ANN

·≈– M-CNN ÷́Ëß„π°“√»÷°…“§√—Èßπ’È„™â§Ÿà‰æ√‡¡Õ√å∑—Èß

 ‘Èπ 9 §Ÿà‰æ√‡¡Õ√å §◊Õ E-ACC/M-CAC, E-AAG/M-

CAG, E-ACC/M-CAG, E-AAC/M-CAG, E-AGC/

M-CAG, E-AGG/M-CAT, E-ACC/M-CTG, E-ACG/

M-CTT ·≈– E-ACT/M-CTA ‚¥¬¡’ à«πª√–°Õ∫

¢Õß “√¥—ßπ’È  “√≈–≈“¬¥’‡ÕÁπ‡Õ∑’Ë‡®◊Õ®“ß·≈â« 5

‰¡‚§√≈‘µ√, ‰æ√‡¡Õ√å E-ANN ·≈– M-CNN ™π‘¥≈–

0.25 µM, 0.2 mM dNTP mix, 1x PCR buffer ·≈–

1.5 mM MgCI2 ª√‘¡“µ√√«¡ 20 ‰¡‚§√≈‘µ√ „™â Taq

DNA polymerase 0.2 ¬Ÿπ‘µ ∑”ªØ‘°‘√‘¬“ touch down

PCR ‚¥¬‡√‘Ë¡µâπ∑’ËÕÿ≥À¿Ÿ¡‘ 94 °C π“π 30 «‘π“∑’, 65

°C π“π 30 «‘π“∑’ ·≈– 72 °C π“π 1 π“∑’ ®”π«π

12 √Õ∫ ·µà≈–√Õ∫®–≈¥Õÿ≥À¿Ÿ¡‘ annealing ®“° 65

°C ®π∂÷ß 56 °C ‚¥¬≈¥Õÿ≥À¿Ÿ¡‘≈ß√Õ∫≈– 0.7 °C

À≈—ß®“°π—Èπ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ 94 °C π“π 30

«‘π“∑’, 56 °C π“π 30 «‘π“∑’ ·≈– 72 °C π“π 1 π“∑’

®”π«π 23 √Õ∫

3. µ√«® Õ∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ¥â«¬«‘∏’Õ‘‡≈Á°

‚∑√‚ø√’´‘ „π‡®≈æÕ≈‘Õ–§√‘≈“‰¡¥å 6% ·≈–¬âÕ¡

¥â«¬ “√≈–≈“¬´‘≈‡«Õ√å‰π‡µ√∑ (Blum et al., 1987)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ°√√¡

®“°¢âÕ¡Ÿ≈≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’∑’Ë‰¥â π”¡“

«‘‡§√“–Àå§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡ ‚¥¬·ª≈ß

¢âÕ¡Ÿ≈·∂∫¥’‡ÕÁπ‡Õ¢Õßµ—«Õ¬à“ß ‚¥¬„Àâ —≠≈—°…≥å‡ªìπ

ç1é ‡¡◊ËÕª√“°Ø·∂∫¥’‡ÕÁπ‡Õ ·≈–„Àâ —≠≈—°…≥å‡ªìπ ç0é

‡¡◊ËÕ‰¡àª√“°Ø·∂∫¥’‡ÕÁπ‡Õ ®“°π—Èππ”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

‰ª«‘‡§√“–Àå§«“¡ —¡æ—π∏å ¥â«¬‚ª√·°√¡ NTSYSpc

2.20k (Rohlf, 2002)  √â“ß·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡¥â«¬«‘∏’

unweighted pair group method with arithmetic

average (UPGMA; Sneath and Sokal, 1973) §”π«≥§à“

 —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ°√√¡ ¥â«¬«‘∏’

Jaccardûs similarity coefficients (Jaccard, 1908) ®—¥

°≈ÿà¡§«“¡ —¡æ—π∏å¥â«¬«‘∏’ principal coordinate analysis

(PCoA) §”π«≥§à“ Mantelûs correlation test (cophenetic

correlation coefficient, r; Mantel, 1967; Sokal and

Rohlf, 1994) ·≈–§à“ polymorphic information contents

(PICs; Anderson et al., 1993) ·≈–ª√–‡¡‘π§«“¡‡™◊ËÕ

¡—Ëπ¢Õß·ºπ¿Ÿ¡‘∑“ßæ—π∏ÿ°√√¡ ‚¥¬°“√∑” bootstrap

¥â«¬‚ª√·°√¡ winboot (Yap and Nelson, 1996)

°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“

»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“∫“ßª√–°“√

¢Õßµ—«Õ¬à“ß ‰¥â·°à √Ÿª√à“ß≈—°…≥–À—« ·≈–°“√·µ°

‡Àßâ“·¢πß  ’‡π◊ÈÕ„πÀ—« √Ÿª√à“ß≈—°…≥–„∫  ’¢Õß‡ âπ

°≈“ß„∫ °“√¡’¢π∑’Ë·ºàπ„∫¥â“π≈à“ß ·≈–≈—°…≥–™àÕ

¥Õ°

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ°√√¡

®“°°“√»÷°…“≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’¢Õßµ—«Õ¬à“ß

®”π«π 33 µ—«Õ¬à“ß æ∫«à“ ‰æ√‡¡Õ√å EcoRI-MseI
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®”π«π 9 §Ÿà  “¡“√∂„™â·¬°§«“¡·µ°µà“ß¢Õß

µ—«Õ¬à“ß∑—ÈßÀ¡¥‰¥â ‚¥¬„Àâ·∂∫¥’‡ÕÁπ‡Õ∑—Èß ‘Èπ 161 ·∂∫

‡©≈’Ë¬ 17.89 ·∂∫µàÕ‰æ√‡¡Õ√å ‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë„Àâ

æÕ≈‘¡Õ√åøî´÷¡ 102 ·∂∫ §‘¥‡ªìπ 63.35% ¢Õß·∂∫¥’

‡ÕÁπ‡Õ∑—ÈßÀ¡¥ ‚¥¬‰æ√‡¡Õ√å E-AGG/M-CAT „Àâ

·∂∫¥’‡ÕÁπ‡Õ¡“°∑’Ë ÿ¥ 26 ·∂∫ ·≈–‰æ√‡¡Õ√å E-ACG/

M-CTT „Àâ®”π«π·∂∫¥’‡ÕÁπ‡ÕπâÕ¬∑’Ë ÿ¥ 12 ·∂∫

‰æ√‡¡Õ√å∑’Ë„Àâ§à“æÕ≈‘¡Õ√åøî´÷¡¡“°∑’Ë ÿ¥ 95% §◊Õ

‰æ√‡¡Õ√å E-ACC/M-CTG ®“°§à“æÕ≈‘¡Õ√åøî´÷¡∑’Ë¡’

§à“‡∑à“°—∫ 63.35% · ¥ß„Àâ‡ÀÁπ«à“ µ—«Õ¬à“ß∑’Ë»÷°…“¡’

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡√–¥—∫ª“π°≈“ß ‡¡◊ËÕ

æ‘®“√≥“§à“ PICs ´÷Ëß‡ªìπ§à“∑’Ë∫àß∫Õ°∂÷ß‚Õ°“ ∑’Ë®–

æ∫µ—«Õ¬à“ß∑’Ë ÿà¡¡“ 2 µ—«Õ¬à“ß«à“¡’§«“¡·µ°µà“ß°—π

¡“°πâÕ¬‡æ’¬ß„¥ æ∫«à“§à“∑’Ë‰¥âÕ¬Ÿà√–À«à“ß 0.00-0.50

‚¥¬¡’§à“‡©≈’Ë¬ 0.16 · ¥ß«à“‚Õ°“ ∑’Ë®–æ∫µ—«Õ¬à“ß∑’Ë

 ÿà¡¡“·∫∫ ÿà¡ 2 µ—«Õ¬à“ß¡’§«“¡·µ°µà“ß°—π À√◊Õ¡’

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡„π√–¥—∫ª“π°≈“ß

´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“æÕ≈‘¡Õ√åøî´÷¡¢Õß·∂∫

¥’‡ÕÁπ‡Õ∑’Ë°≈à“«¡“¢â“ßµâπ ‡¡◊ËÕ»÷°…“§«“¡ —¡æ—π∏å∑“ß

æ—π∏ÿ°√√¡ æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ß

æ—π∏ÿ°√√¡´÷Ëß§”π«≥¥â«¬«‘∏’ Jaccardûs similarity

coefficients ¡’§à“Õ¬Ÿà„π™à«ß 0.49-1.00 ‡©≈’Ë¬ 0.81 ®“°

¢âÕ¡Ÿ≈≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’  “¡“√∂ √â“ß phylogenetic

tree ¥â«¬«‘∏’ UPGMA ‚¥¬ “¡“√∂®—¥°≈ÿà¡·≈–

®”·π°µ—«Õ¬à“ß∑—Èß 33 µ—«Õ¬à“ß ‰¥â‡ªìπ 2 °≈ÿà¡„À≠à

(Figure 1) ‚¥¬°≈ÿà¡∑’Ë 1 ª√–°Õ∫¥â«¬ 29 µ—«Õ¬à“ß §◊Õ

µ—«Õ¬à“ß∑’Ë 1-16, 18-25, 27-30 ·≈– 32  à«π°≈ÿà¡∑’Ë 2

ª√–°Õ∫¥â«¬ 4 µ—«Õ¬à“ß §◊Õ µ—«Õ¬à“ß∑’Ë 17, 26, 31 ·≈–

33 ‡¡◊ËÕ®—¥°≈ÿà¡¥â«¬«‘∏’ PCoA (Figure 2) ∑’Ë¡’Õß§å

ª√–°Õ∫À≈—°∑’Ë 1, 2 ·≈– 3 §√Õ∫§≈ÿ¡§«“¡·ª√

Figure 1 Dendrogram of 33 Waan Chak Modlook (Curcuma comosa Roxb.) accessions resulting from the
UPGMA cluster analysis based on Jaccardûs similarity coefficients values obtained from the AFLP
data. Bootstrap values are shown on different nodes.
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ª√«π 31.63%, 23.85% ·≈– 12.96% ¢Õß§«“¡

·ª√ª√«π∑—ÈßÀ¡¥µ“¡≈”¥—∫ æ∫«à“°“√®—¥°≈ÿà¡¥â«¬«‘∏’

UPGMA „Àâº≈ Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡¥â«¬«‘∏’ PCoA

 à«π§à“ cophenetic correlation coefficient (r) ¡’§à“

‡∑à“°—∫ 0.98 ÷́Ëß· ¥ß«à“¢âÕ¡Ÿ≈∑’Ë‰¥â¡’§«“¡πà“‡™◊ËÕ∂◊Õ

 Ÿß (Mantel, 1967; Sokal and Rohlf, 1994)

 Õ¥§≈âÕß°—∫º≈°“√«‘‡§√“–Àå§à“ bootstrap ¥â«¬

‚ª√·°√¡ winboot ∑’Ëæ∫«à“ à«π„À≠à¡’§à“ bootstrap

 Ÿß°«à“ 50 % (Figure 1)

‡¡◊ËÕæ‘®“√≥“°“√®—¥°≈ÿà¡µ—«Õ¬à“ß√à«¡°—∫·À≈àß

∑’Ë¡“ æ∫«à“ °≈ÿà¡µ—«Õ¬à“ß∑’Ë®—¥‰¥â‰¡à¡’§«“¡ —¡æ—π∏å

°—∫·À≈àß∑’Ë¡“¢Õßµ—«Õ¬à“ß °≈à“«§◊Õ µ—«Õ¬à“ß°≈ÿà¡∑’Ë 1

¡’§«“¡À≈“°À≈“¬¢Õß·À≈àß∑’Ë¡“ Ÿß µ—«Õ¬à“ß∑’Ë®—¥Õ¬Ÿà

„π°≈ÿà¡π’È √«¡√«∫‰¥â®“°À≈“¬®—ßÀ«—¥ À≈“¬æ◊Èπ∑’Ë

°√–®“¬§√Õ∫§≈ÿ¡∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬

πÕ°®“°π’È¬—ßæ∫«à“ µ—«Õ¬à“ß∑’Ë 11 °—∫ 12, 15 °—∫ 16,

19-25 ·≈– 29 °—∫ 30 ‡ªìπµ—«Õ¬à“ß∑’Ë√«∫√«¡‰¥â®“°

§π≈–®—ßÀ«—¥µà“ßæ◊Èπ∑’Ë°—π ·µà¡’≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’

‡À¡◊Õπ°—π ¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡§≈â“¬§≈÷ß∑“ßæ—π∏ÿ

°√√¡‡∑à“°—∫ 1 · ¥ß„Àâ‡ÀÁπ«à“ µ—«Õ¬à“ß¥—ß°≈à“«Õ“®

‡ªìπæ—π∏ÿå°“√§â“∑’Ë́ ◊ÈÕ¢“¬°—π∑—Ë«‰ª ∑”„Àâæ∫°√–®“¬Õ¬Ÿà

„πÀ≈“¬æ◊Èπ∑’Ë  à«πµ—«Õ¬à“ß°≈ÿà¡∑’Ë 2 æ∫«à“√«∫√«¡

‰¥â®“°§π≈–®—ßÀ«—¥µà“ß¿Ÿ¡‘¿“§‡™àπ°—π ·µàÕ“®®–‰¡à

§√Õ∫§≈ÿ¡∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ ‡π◊ËÕß®“°µ—«Õ¬à“ß

∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡π’È¬—ß¡’®”π«ππâÕ¬ ·≈–æ∫«à“ ®—ßÀ«—¥

¡À“ “√§“¡ °“≠®π∫ÿ√’ ·≈– √–·°â« ‡ªìπ®—ßÀ«—¥∑’Ë

æ∫«à“π™—°¡¥≈Ÿ°∑—Èß 2 °≈ÿà¡

°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“

®“°°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“∫“ß

ª√–°“√¢Õßµ—«Õ¬à“ß ‰¥â·°à √Ÿª√à“ß≈—°…≥–À—« ·≈–

°“√·µ°‡Àßâ“·¢πß  ’‡π◊ÈÕ„πÀ—« √Ÿª√à“ß≈—°…≥–„∫  ’

¢Õß‡ âπ°≈“ß„∫ °“√¡’¢π∑’Ë·ºàπ„∫¥â“π≈à“ß ·≈–

≈—°…≥–™àÕ¥Õ° æ∫«à“µ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡¡’≈—°…≥–

‡À¡◊Õπ°—π §◊Õ ¡’À—«À≈—°°≈¡ ‰¡à¡’°“√·µ°‡Àßâ“

·¢πß∑“ß¥â“π¢â“ß¡’‡æ’¬ßµ‘Ëß‡≈Á°Ê ∑’Ë®–ßÕ°‡ªìπµâπ„À¡à

Figure 2 Patterns of relationships among 33 Waan Chak Modlook (Curcuma comosa Roxb.) accessions
revealed by principal coordinate analysis (PCoA) based on AFLP data. Number 1-33 represents
different accessions (Table 1).
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À√◊ÕÀ—«„À¡à‡∑à“π—Èπ ‡π◊ÈÕ„πÀ—«¡’ ’‡À≈◊Õß´’¥ √Ÿª√à“ß

„∫‡ªìπ√Ÿª¢Õ∫¢π“π·°¡√’  ’¢Õß‡ âπ°≈“ß„∫µÕπ

„∫ÕàÕπ®–¡’ ’·¥ß ·µà‡¡◊ËÕ‚µ¢÷Èπ ’·¥ß®–´’¥®“ß≈ß

≈—°…≥–¥Õ°ÕÕ°‡ªìπ™àÕ·∑ß®“°æ◊Èπ¥‘π °â“π™àÕ¥Õ°

 —Èπ¡“° ·≈–‰¡àæ∫¢π∑’Ë·ºàπ„∫¥â“π≈à“ß  à«π≈—°…≥–∑’Ë

·µ°µà“ß°—π¢Õßµ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡ §◊Õ ≈—°…≥–™àÕ

¥Õ° ´÷Ëßæ∫«à“µ—«Õ¬à“ß°≈ÿà¡∑’Ë 1 ÕÕ°¥Õ°∑—ÈßÀ¡¥ 15

µ—«Õ¬à“ß®“°µ—«Õ¬à“ß∑—ÈßÀ¡¥ 29 µ—«Õ¬à“ß æ∫«à“

≈—°…≥–™àÕ¥Õ°§≈â“¬∑√ß°√–∫Õ° —Èπ (Figure 3)

°≈’∫ª√–¥—∫µÕπ∫π (coma bract) ¡’ ’™¡æŸ∑—Èß°≈’∫

À√◊Õ ’¢“«·µâ¡ ’™¡æŸ °≈’∫ª√–¥—∫µÕπ≈à“ß (flower

bract) ¡’ ’¢“«·µâ¡ ’™¡æŸ À√◊Õ ’¢“«∑—Èß°≈’∫ ¡’¥Õ°

(flower)  ’‡À≈◊ÕßÕàÕπ·∂∫µ√ß°≈“ß ’‡À≈◊Õß‡¢â¡Õ¬Ÿà

¿“¬„π ª≈“¬°≈’∫ª√–¥—∫¡π  à«πµ—«Õ¬à“ß°≈ÿà¡∑’Ë 2

ÕÕ°¥Õ°§√∫∑—Èß 4 µ—«Õ¬à“ß æ∫«à“≈—°…≥–™àÕ¥Õ°

§≈â“¬∑√ß°√–∫Õ°¬“« (Figure 3) °≈’∫ª√–¥—∫µÕπ

∫π ’¢“«·µâ¡ ’™¡æŸÕàÕπ À√◊Õ ’¢“«∑—Èß°≈’∫ °≈’∫

ª√–¥—∫µÕπ≈à“ß¡’ ’¢“«∑—Èß°≈’∫ ¡’¥Õ° ’¢“«·∂∫µ√ß

°≈“ß ’‡À≈◊Õß‡¢â¡Õ¬Ÿà¿“¬„π

®“°º≈°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“

æ∫«à“ “¡“√∂·∫àß°≈ÿà¡µ—«Õ¬à“ß‰¥â‡ªìπ 2 °≈ÿà¡ Õ¥§≈âÕß

°—∫¢âÕ¡Ÿ≈≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’ ∂÷ß·¡â«à“µ—«Õ¬à“ß°≈ÿà¡

∑’Ë 1 ®–¬—ßÕÕ°¥Õ°‰¡à§√∫∑ÿ°µ—«Õ¬à“ß ·µà®“°

µ—«Õ¬à“ß∑—ÈßÀ¡¥ 15 µ—«Õ¬à“ß∑’ËÕÕ°¥Õ° æ∫«à“

≈—°…≥–¥Õ°∑’Ëª√“°Ø¡’≈—°…≥–‡À¡◊Õπ°—π À√◊Õ„°≈â‡§’¬ß

°—π ®÷ß¡’·π«‚πâ¡«à“µ—«Õ¬à“ß∑’Ë‡À≈◊Õ∑’Ë¬—ß‰¡àÕÕ°¥Õ°

πà“®–¡’≈—°…≥–¥Õ°∑’Ë‡À¡◊Õπ°—π πÕ°®“°π’È¬—ßæ∫«à“

º≈°“√»÷°…“„π§√—Èßπ’È Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß

Soontornchainaksaeng and Jenjittikul (2010) §◊Õ

 “¡“√∂·∫àß«à“π™—°¡¥≈Ÿ°™π‘¥ Curcuma comosa Roxb.

ÕÕ°‡ªìπ 2 °≈ÿà¡ ‰¥â·°à °≈ÿà¡∑’Ë¡’≈—°…≥–™àÕ¥Õ°‡ªìπ√Ÿª

∑√ß°√–∫Õ° —Èπ ·≈–°≈ÿà¡∑’Ë¡’≈—°…≥–™àÕ¥Õ°∑√ß

°√–∫Õ°¬“«

 √ÿªº≈°“√∑¥≈Õß

®“°°“√»÷°…“≈“¬æ‘¡æå ‡Õ‡Õø·Õ≈æ’¢Õß

Curcuma comosa Roxb. ®”π«π 33 µ—«Õ¬à“ß æ∫«à“

‰æ√‡¡Õ√å EcoRI-MseI ®”π«π 9 §Ÿà  “¡“√∂„™â·¬°

Figure 3 Inflorescences of Waan Chak Modlook (Curcuma comosa Roxb.): cluster I (first row) and cluster
II (second row).
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§«“¡·µ°µà“ß¢Õßµ—«Õ¬à“ß∑—ÈßÀ¡¥‰¥â ‡¡◊ËÕ®—¥°≈ÿà¡

§«“¡ —¡æ—π∏å¢Õßµ—«Õ¬à“ß¥â«¬«‘∏’ UPGMA «‘∏’ PCoA

·≈–≈—°…≥– —≥∞“π«‘∑¬“ æ∫«à“„Àâº≈ Õ¥§≈âÕß°—π

§◊Õ  “¡“√∂®—¥°≈ÿà¡·≈–®”·π°µ—«Õ¬à“ß∑—Èß 33 µ—«Õ¬à“ß

‰¥â‡ªìπ 2 °≈ÿà¡„À≠à ‚¥¬≈—°…≥– —≥∞“π«‘∑¬“¢Õß

µ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡ ‰¥â·°à √Ÿª√à“ß≈—°…≥–À—« ·≈–

°“√·µ°‡Àßâ“·¢πß  ’‡π◊ÈÕ„πÀ—« √Ÿª√à“ß≈—°…≥–„∫  ’

¢Õß‡ âπ°≈“ß„∫ ·≈–°“√¡’¢π∑’Ë·ºàπ„∫¥â“π≈à“ß æ∫

«à“¡’≈—°…≥–‡À¡◊Õπ°—π ·µà “¡“√∂·¬°§«“¡·µ°µà“ß

¢Õßµ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡‰¥â ‚¥¬æ‘®“√≥“®“°≈—°…≥–™àÕ

¥Õ°∑’Ë·µ°µà“ß°—π ∂÷ß·¡âµ—«Õ¬à“ß∑’Ë»÷°…“®–¬—ß

ÕÕ°¥Õ°‰¡à§√∫ ·µàµ—«Õ¬à“ß∑’ËÕÕ°¥Õ°·≈â«·≈–∂Ÿ°

®—¥°≈ÿà¡„ÀâÕ¬Ÿà„π°≈ÿà¡‡¥’¬«°—πµ“¡§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ

°√√¡ ¡’≈—°…≥–™àÕ¥Õ°‡À¡◊Õπ°—π ®÷ß¡’§«“¡‡ªìπ‰ª

‰¥â«à“µ—«Õ¬à“ß„π°≈ÿà¡¥—ß°≈à“« ®–¡’≈—°…≥–™àÕ¥Õ°

‡™àππ—Èπ · ¥ß„Àâ‡ÀÁπ«à“¢âÕ¡Ÿ≈≈“¬æ‘¡æå‡Õ‡Õø·Õ≈æ’
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