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Abstract

Study on mechanism and methods to overcome barriers in interspecific crossing between
Centrosema passcuorum cv. Cavalcade with Centrosema pubescens and Centrosema macrocarpum
was carried out at Khon Kean University during September 2002-November 2004. The interspecific
hybrids from both cross and reciprocal cross were quite similar until we could not classified from the
mother plants. RAPD technique was applied for their identification with the modified method of
Keb-llanes et al (2002). DNA extraction give the good DNA solution of all hybrid and inbred progeny
in this experiment. The combination of 2 primers gave difference banding pattern of the parents and
hybrid and reciprocal hybrids.
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∫∑π”

°“√®—¥®”·π°æ◊™‚¥¬„™â≈—°…≥– morphology
„πæ◊™∫“ß™π‘¥Õ“®‰¥âº≈‰¡à∂Ÿ°µâÕß¥—ß®–‡ÀÁπ‰¥â®“°°“√
»÷°…“¢Õß Salomon and Luu (1992) „π genus
Elemus. L., æ∫«à“ species ∑’Ë®—¥Õ¬Ÿà„π section ‡¥’¬«°—π
µ“¡≈—°…≥– morphology ¡’ basic genome ∑’Ë·µ°
µà“ß°—π„π¢≥–∑’Ë species ∑’Ë¡’ genome ‡À¡◊Õπ°—π®—¥Õ¬Ÿà„π
2-3 section ‡™àπ‡¥’¬«°—∫ ‡´π‚µ√ ’́¡“ ∑’Ë°“√®—¥®”·π°
¬—ß‰¡à™—¥‡®π °“√º≈‘µ≈Ÿ°º ¡¢â“¡™π‘¥√–À«à“ß Centrosema
pascuorum cv. Cavalcade ´÷Ëß‡ªìπæ◊™Õ“À“√ —µ«å∑’Ë¡’
§ÿ≥§à“∑“ßÕ“À“√ Ÿß ¡’º≈º≈‘µ„∫¡“° „∫‰¡àÀ≈ÿ¥√à«ßßà“¬
‡À¡“– ”À√—∫„™â‡ªìπæ◊™Õ“À“√ —µ«å∑—Èßª√–‡¿∑Õ“À“√
À¬“∫ ¥ ·≈–·Àâß ¡’≈—°…≥–ª√–®” species ‡ªìπæ◊™
ƒ¥Ÿ‡¥’¬« (annual) ÕàÕπ·ÕµàÕ‚√§·≈–·¡≈ß °—∫
Centrosema pubescens ·≈– Centrosema
macrocarpum ́ ÷Ëß¡’≈—°…≥–‡ªìπæ◊™¢â“¡ªï ·≈–µâ“π∑“π
µàÕ‚√§ ·¡≈ß‰¥â¥’°«à“ ‡æ◊ËÕ§—¥‡≈◊Õ°æ◊™Õ“À“√ —µ«å™π‘¥„À¡à
∑’Ë¡’§ÿ≥¿“æ¥’‡À¡“– ¡µàÕ°“√º≈‘µª»ÿ —µ«å„πª√–‡∑»‰∑¬
´÷Ëßæ∫«à“≈Ÿ°º ¡∑’Ë‰¥â‚¥¬∑—Ë«‰ª®–¡’≈—°…≥– à«π„À≠à
∑’Ë„°≈â‡§’¬ß°—∫æ◊™æ—π∏ÿå·¡à°“√„™â‡∑§π‘§ RAPD  ”À√—∫
µ√«® Õ∫≈Ÿ°º ¡®–™à«¬„Àâ∑√“∫º≈‰¥â™—¥‡®π¢÷Èπ

Õÿª°√≥å·≈–«‘∏’°“√»÷°…“

1. °“√ √â“ß≈Ÿ°º ¡ ª≈Ÿ° C. pascurum cv.
Cavalcade, C. pubescens ·≈– C. macrocarpum
·≈â«º ¡¥â«¬«‘∏’ hand pollination ¥—ßπ’È C .pascurum
cv. Cavalcade x C. pubesces,  C. pubescen x
C. pascuorum cv. Cavalade,  C. passcuorum cv.
Cavalade x C. marcrocarpum, C. marcrocarpum
x C. pascuorum cv. Cavalade, C. pascuorum cv.
Cavalcade x C. pascuorum cv. Cavalcade,
C. pubescens x C. pubesces ·≈– C. marcrocarpum
x C. marcrocarpum ®“°π—Èπª≈Ÿ°≈Ÿ°º ¡∑’Ë‰¥â‡æ◊ËÕ
∑¥ Õ∫≈Ÿ°º ¡¢â“¡™π‘¥‡ª√’¬∫‡∑’¬∫°—∫≈Ÿ°º ¡µ—«‡Õß

2. °“√»÷°…“≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß
≈Ÿ°º ¡¥â«¬‡∑§π‘§ RAPD

2.1 °“√ °—¥ DNA ∑¥≈Õß °—¥ DNA
¢Õßæ◊™≈Ÿ°º ¡∑’Ë‰¥â¥â«¬«‘∏’°“√ °—¥ DNA 3 «‘∏’§◊Õ
¥—¥·ª≈ß®“° Doyle and Doyle (1990) ¥—¥·ª≈ß®“°
Graham et.al., 1994 ·≈–¥—¥·ª≈ß®“° Keb-llanes
et.al., 2002

2.2 °“√µ√«® Õ∫·∫∫·ºπ¢Õß·∂∫
DNA ¥â«¬‡∑§π‘§ RAPD ‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥ DNA
¥â«¬«‘∏’ Polymerase Chain Reaction (PCR) „™â
oligonucleotides random primer ¢π“¥ 10
nucleotides ®”π«π 8 ™π‘¥®“° Operon Technologies
§◊Õ A 02 (TGCCGACTG) A07(GAAACGGGTG)
A09 (GGGTAACGCC) A18(AGGTGACCGT)
A20 (TTGCGATCC) G08 (TCACGTCCAC)
G10(AGGGCCGTCT) G11 (TGCCCGTCGT) ·≈â«
µ√«® Õ∫·∫∫·ºπ¢Õß·∂∫ DNA ¥â«¬‡∑§π‘§
Gel-electrophoresis ‚¥¬„™â agarose gel ·≈–¬âÕ¡·∂∫
DNA ¥â«¬ ethidium bromide µ√«®¥Ÿ¥â«¬
Gel-documentator ‡ª√’¬∫‡∑’¬∫°—∫ DNA ¡“µ√∞“π
¢π“¥ 100 bp ∫—π∑÷°¿“æ

º≈°“√»÷°…“

°“√º ¡‡° √§Ÿàº ¡≈– 154 µâπæ∫«à“„π
§Ÿàº ¡√–À«à“ß C. pubescens x C. pascuorum cv.
Cavalcade À≈—ß°“√º ¡‡° √ 10 «—πΩí°∑’Ë‰¥â®–ΩÉÕ·Àâß‰ª
´÷Ëß “¡“√∂·°â‰¢‰¥â¥â«¬°“√©’¥æàπ “√ GA Õ—µ√“ 10 ppm
∑’Ë¢—È«Ωí° ·≈–∑’ËΩí°∑ÿ° 2 «—π À≈—ß°“√º ¡‡° √∑”„ÀâΩí°
 “¡“√∂‡®√‘≠‡µ‘∫‚µ‡ªìπΩí°∑’Ë ¡∫Ÿ√≥å‰¥â ®“°°“√µ√«®
 Õ∫≈—°…≥–ª√“°Ø ≈Ÿ°º ¡∑’Ë‰¥â ¡’≈—°…≥–¢Õß√Ÿª√à“ß
·≈–¢π“¥¢Õß„∫ ¥Õ° Ωí° ·≈–‡¡≈Á¥∑—Èß≈Ÿ°º ¡¢â“¡™π‘¥
·≈–≈Ÿ°º ¡µ—«‡Õß¢Õßæ—π∏ÿå æàÕ-·¡à  æ∫«à“≈Ÿ°º ¡¢â“¡
™π‘¥„π∑ÿ°§Ÿàº ¡¡’≈—°…≥– à«π„À≠à„°≈â‡§’¬ß°—∫ ≈Ÿ°º ¡
µ—«‡Õß¢Õßµâπ·¡à¥—ß· ¥ß„π Fig. 1
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Fig. 1 Leafs, flowers and pods of C. pascuorum cv. Cavalcade x  C. pubescens and C. pascuorum cv.Cavalcade x C.

pascuorum cv. Cavalcade

Fig. 2 Leafs, flowers and pods of C. pubescens  x C. pascuorum cv. Cavalcade and C. pubescens x C. pubescens

Fig. 3 Leafs, flowers and pods of C. marcrocarpum x  C. marcrocarpum and C. marcrocarpum x C. pascuorum cv.

Cavalcade

°“√»÷°…“≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß≈Ÿ°º ¡
¥â«¬‡∑§π‘§ RAPD  æ∫«à“°“√ °—¥ DNA ∑—Èß 3 «‘∏’
„Àâº≈µà“ß°—π§◊Õ «‘∏’°“√¥—¥·ª≈ß®“° Dolye and Dolye
(1990) æ∫«à“ “√≈–≈“¬ DNA ∑’Ë‰¥â®–¡’ ’∑’Ë·µ°µà“ß°—π

‰ªµ“¡™π‘¥¢Õßæ◊™‚¥¬ “√≈–≈“¬ DNA ∑’Ë ‰¥â®“°
C.pubescens º ¡µ—«‡Õß ®–¡’ ’‡¢â¡∑’Ë ÿ¥√Õß≈ß¡“§◊Õ
C.pubescens  x C. pascuorum  cv. Cavalcade  à«π
C.pascuorum cv. Cavalcade º ¡µ—«‡Õß “√≈–≈“¬
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DNA ®–„  (Fig. 4) ‡ªìπ«‘∏’∑’Ë„Àâ “√ °—¥ DNA ∑’Ë¡’
§à“§«“¡∫√‘ ÿ∑∏‘ÏπâÕ¬∑’Ë ÿ¥§◊Õ¡’§à“‡©≈’Ë¬ 1.58 ª√‘¡“≥
DNA 24.84µg/µl  à«π«‘∏’°“√¥—¥·ª≈ß®“° Graham
et.al., (1994) „Àâ§à“§«“¡∫√‘ ÿ∑∏‘Ï‡©≈’Ë¬ 1.78 ª√‘¡“≥

DNA 56.23 µg/µl  à«π«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°
Keb-Ilanes et al.(2003) ®–‰¥â “√≈–≈“¬ DNA ∑’Ë¡’
§à“§«“¡∫√‘ ÿ∑∏‘Ï Ÿß∑’Ë ÿ¥‚¥¬¡’§à“‡©≈’Ë¬ 1.90 ª√‘¡“≥ DNA
36.65 (Table1)

Fig. 4 DNA solution of Centrosema hybrids which extracted by modification method of Dolye and Dolye (1990)

Table 1 Purity and quanlity of DNA from 3 modified extraction methods
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°“√µ√«® Õ∫·∫∫·ºπ¢Õß DNA ¥â«¬‡∑§π‘§
RAPD ®“°°“√»÷°…“≈“¬æ‘¡æå DNA ‚¥¬„™â primer ¢Õß
operon ¢π“¥ 10 nucleotide ®”π«π 8 ™π‘¥ æ∫«à“¡’
‡æ’¬ß 4 ™π‘¥§◊Õ A18, A09, A07 ·≈– A02
∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥ DNA ¢Õß∂—Ë«≈Ÿ°º ¡‡´π‚µ√´’
¡“‰¥â ‚¥¬°“√„™â primer ™π‘¥‡¥’¬«  “¡“√∂®”·π°
§«“¡·µ°µà“ß√–À«à“ß≈“¬æ‘¡æå DNA ¢Õß≈Ÿ°º ¡¢â“¡
™π‘¥ °—∫≈Ÿ°º ¡µ—«‡Õß¢ÕßµâπæàÕ À√◊Õ·¡à‰¥â ·µà‰¡à
 “¡“√∂®”·π°§«“¡·µ°µà“ß¢Õß≈“¬æ‘¡æå DNA √–À«à“ß
≈Ÿ°º ¡¢â“¡™π‘¥ °—∫≈Ÿ°º ¡µ—«‡Õß¢Õßæ—π∏ÿåæàÕ·≈–·¡à
‰¥â®÷ß∑¥≈Õß„™â primer 2 ™π‘¥√à«¡°—π (combination
primer)„π°“√‡æ‘Ë¡ª√‘¡“≥ DNA ¥â«¬‡∑§π‘§ PCR ‚¥¬
„™âª√‘¡“≥ “√ 25 µ „π 1 À≈Õ¥ microtube ª√–°Õ∫
¥â«¬

PCR buffer 1 x
Mg Cl

2
2.5 mM

dNTP mix 0.2 mM
primer(A) 17.5 pmol
primer(B) 17.5 pmol
tag polymerase 1.125 unit
‡µ‘¡πÈ”°≈—Ëπ¶à“‡™◊ÈÕ„Àâ§√∫ 25 µl π”‰ª‡¢â“

‡§√◊ËÕß PCR µ√«®«‘‡§√“–Àåº≈¥â«¬ gel electrophoresis
¥â«¬ 2% agarose gel „π 1.5 x TBE buffer æ∫
«à“°“√„™â primer A02 √à«¡°—∫ primer A09 æ∫·∂∫
DNA ¢Õß PC1 ·≈– ¡’µ”·Àπàßµ√ß°—∫·∂∫ DNA
¢Õß CP4, CP4 ·≈– C  2 ∑’Ëµ”·Àπàß¢Õß·∂∫ DNA
∑’Ë¡’πÈ”Àπ—° ‚¡‡≈°ÿ≈¡“°°«à“ 1200 base pairs πÕ°®“°
π—Èπ¬—ßæ∫·∂∫ DNA ∑’Ëµ”·Àπàßª√–¡“≥ 1000 base
pairs „π≈“¬æ‘¡æå DNA ≈Ÿ°º ¡¢â“¡™π‘¥¢Õß PC1, CP4
·≈– CP5 ·≈–æ∫·∂∫ DNA ∑’ËµË”°«à“ 300 base pair
„π CP2, CP4 ·≈– CP5 ∑’Ë‰¡àª√“°Ø™—¥‡®π„π≈“¬æ‘¡æå
DNA ¢Õß≈Ÿ°º ¡µ—«‡Õß¢Õß∂—Ë«§“«“‡§¥ ·≈–∂—Ë«
æ‘«‡∫ ‡´π å (Fig. 5 )„π°“√‡ª√’¬∫‡∑’¬∫≈“¬æ‘¡æå DNA

√–À«à“ß≈Ÿ°º ¡√–À«à“ß ∂—Ë«§“«“≈‡§¥°—∫∂—Ë«·¡§‚§√§“ªí¡
‡ª√’¬∫‡∑’¬∫°—∫≈Ÿ°º ¡µ—«‡Õß¢Õß∂—Ë«§“«“≈‡§¥ ·≈–
∂—Ë«·¡§‚§√§“ªí¡ æ∫·∂∫ DNA ∑’Ëµ”·Àπàßª√–¡“≥ 600
base pairs (MC3) 900 base pairs (MC4) 1000
base pairs (MC5) ∑’Ë‰¡àª√“°Ø„π°≈ÿà¡∂—Ë«·¡§‚§√§“
ªí¡º ¡µ—«‡Õß·µà„°≈â‡§’¬ß°—∫·∂∫ DNA ∑’Ëæ∫„π°≈ÿà¡
∂—Ë«§“«“≈‡§¥º ¡µ—«‡Õß ·≈–æ∫·∂∫ DNA ∑’Ëµ”·Àπàß
ª√–¡“≥ 400 base pairs „π CM1 „π™à«ß 400 base
pairs ∂÷ß 300 base pairs „π CM2 ∑’Ë‰¡àæ∫„π≈“¬æ‘¡æå
DNA ¢Õß°≈ÿà¡∂—Ë«§“«“≈‡§¥º ¡µ—«‡Õß (Fig. 6)
°“√„™â primer A07 ·≈– A09 æ∫·∂∫ DNA ¢Õß
≈Ÿ°º ¡¢â“¡™π‘¥∑’Ëª√“°Ø„πµ”·Àπàß‡¥’¬«°—∫·∂∫ DNA
¢Õß≈“¬æ‘¡æå DNA ¢Õß≈Ÿ°º ¡µ—«‡Õß¢Õßæ—π∏ÿåæàÕ
·≈–·¡à™—¥‡®π(ª√–¡“≥ 850 base pairs, 500 base
pairs) ·µà ‰¡à “¡“√∂®”·π°§«“¡·µ°µà“ß√–À«à“ß
≈Ÿ°º ¡√–À«à“ß∂—Ë«§“«“≈‡§¥∂—Ë«·¡§‚§√§“ªí¡‰¥âÕ¬à“ß
™—¥‡®π (Fig. 9)

„π¢≥–∑’Ë°“√„™â primer A07 ·≈– A18 „π
°“√‡ª√’¬∫‡∑’¬∫≈“¬æ‘¡æå DNA ¢Õß≈Ÿ°º ¡√–À«à“ß
∂—Ë«§“«“≈‡§¥°—∫∂—Ë« æ‘«‡∫ ‡´π å ‡ª√’¬∫‡∑’¬∫°—∫
≈Ÿ°º ¡µ—«‡Õß¢Õß∂—Ë«·≈–∂—Ë«æ‘«‡∫ ‡´π å æ∫«à“¡’·∂∫
DNA ∑’Ëµ”·Àπàßª√–¡“≥ 300 base pairs„π PC1, PC2
·≈– PC3 ∑’Ë„°≈â‡§’¬ß°—∫·∂∫ DNA ∑’Ëæ∫„π°≈ÿà¡¢Õß
∂—Ë«§“«“≈‡§¥º ¡µ—«‡Õß „π°≈ÿà¡¢Õß≈Ÿ°º ¡¢Õß∂—Ë«§“
«“≈‡§¥º ¡∂—Ë«æ‘«‡∫ ‡´π å æ∫·∂∫ DNA ∑’Ëµ”·Àπàß
600 base pairs „π CP2,  CP3 ·≈– CP4 ∑’Ë‰¡àæ∫„π
≈“¬æ‘¡æå DNA ¢Õß∂—Ë«æ‘«‡∫ ‡´π å ·≈–∂—Ë«§“«“≈
‡§¥º ¡µ—«‡Õß (Fig. 8) „π¢≥–∑’Ë°“√„™â primer A02
·≈– A18 ‰¡à “¡“√∂· ¥ß§«“¡·µ°µà“ß√–À«à“ß≈“¬
æ‘¡æå DNA ¢Õß∂—Ë«§“«“≈‡§¥º ¡µ—«‡Õß ∂—Ë«§“«“≈
‡§¥º ¡°—∫∂—Ë«æ‘«‡∫ ‡´π å ∂—Ë«æ‘«‡∫ ‡´π åº ¡°—∫∂—Ë«
§“«“≈‡§¥ ·≈– ∂—Ë«æ‘«‡∫ ‡´π åº ¡µ—«‡Õß (Fig. 7)

x
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Fig. 5 Electrophoretic DNA pattern of C. pascuorum cv. Cavalcade x C. pubescens, and C. pubescens x C. pascuorum cv.

Cavalcade compared with C. pascuorum cv. Cavalcade x C. pascuorum cv. Cavalcade and C. pubescons x

C. pubescens using primer A02 and A09

Fig. 6 Electrophoresis DNA pattern of C. pascuorum cv. Cavalcade x C. macrocarpum and C. macrocarpum x

C. pascuorum cv. Cavalcade compared with  C. pascuorum cv. Cavalcade x C. pascuorum cv. Cavalcade and

C. macrocarpum x C. macrocarpum using primer A02 and A09
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Fig. 7 Electrophoresis DNA pattern of C. pascuorum cv. Cavalcade x C. pubescens and C. pubescens x C. pascuorum cv.

Cavalcade compared with C. pascuorum cv. Cavalcade x C. pascuorum cv. Cavalcade and C.pubescens x C.pubescens

using primer A02 and A18

Fig. 8 Electrophoresis DNA pattern of C. pubescens x C. pascuorum cv. Cavalcade and C. pascuorum cv. Cavalcade x

C. pubescens compared with C. pubescens x C. pubescensand, C. pascuorum cv. Cavalcade x C. pascuorum

cv. Cavalcade using primer A07 and A18
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«‘®“√≥å

≈—°…≥–∑“ßæ—π∏ÿ°√√¡
≈—°…≥–‚§√‚¡‚´¡¢Õß∂—Ë«‡´Áπ‚µ√´’¡“∑’Ë¡’

¢π“¥‡≈Á°·≈–¡’®”π«π‚§√‚¡‚´¡∑’Ë„°≈â‡§’¬ß°—π ∑”„Àâ
‰¡à “¡“√∂‡ÀÁπ§«“¡·µ°µà“ß¢Õß‚§√‚¡‚´¡®÷ß®”‡ªìπµâÕß
µ√«® Õ∫≈“¬æ‘¡æå DNA °“√µ√«® Õ∫§«“¡·µ°µà“ß
√–À«à“ßæ—π∏ÿ°√√¡æ◊™¥â«¬°“√µ√«® Õ∫≈“¬æ‘¡æå¢Õß
DNA ‰¥â√—∫§«“¡π‘¬¡Õ¬à“ß·æ√àÀ≈“¬‡æ√“– “¡“√∂
®”·π°µ“¡§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õßæ◊™‰¥â‚¥¬
‰¡à¡’º≈°√–∑∫®“° ¿“æ·«¥≈âÕ¡µàÕæ◊™∑¥ Õ∫
(Williams et.al., 1990) ‚¥¬‡©æ“–„π°√≥’¢Õß°“√
∑¥≈Õßπ’È∑’Ë°“√µ√«® Õ∫≈—°…≥–ª√“°Ø ·≈–≈—°…≥–
‚§√‚¡‚´¡‰¡à “¡“√∂®”·π°§«“¡·µ°µà“ß¢Õßæ—π∏ÿ°√√¡
‰¥â™—¥‡®π

°“√ °—¥ DNA ¥â«¬«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°
Doyle and Doyle (1990) æ∫«à“ “√≈–≈“¬ DNA
¡’ ’µà“ß°—πµ“¡™π‘¥¢Õßæ◊™ ‚¥¬ “√ °—¥ DNA ∑’Ë‰¥â®“°
∂—Ë«æ‘«‡∫ ‡´π å ®–¡’ ’‡¢â¡∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ≈Ÿ°º ¡

√–À«à“ß ∂—Ë«æ‘«‡∫ ‡´π å °—∫ ∂—Ë«§“≈«“‡§¥  “√ °—¥∑’Ë¡’
 ’‡¢â¡®–¡’ “√ªπ‡ªóôÕπ®“° plant secondary product ‡™àπ
polysaccharide polyphenol tannin ´÷Ëß®–¬—∫¬—Èß°“√
∑”ß“π¢Õß restriction enzyme taq polymerase ·≈–
lygase ∑”„Àâ°“√‡æ‘Ë¡®”π«π DNA ¥â«¬‡∑§π‘§ PCR
‰¡à‰¥âº≈ (Nagaraja, 2000; Boituex,1999; Porebski
et al.,1993) ÷́Ëß„π°“√µ√«® Õ∫ “√¿“¬„π„∫·≈–µâπ
∂—Ë«æ‘«‡∫ ‡´π å ‚¥¬ Niang et.al. (2002) æ∫«à“¡’
polyphenol ∑’Ë “¡“√∂ °—¥‰¥â 0.1 ‡ªÕ√å‡´Áπµå
´÷Ëß Weishing et.al.(1995) °≈à“««à“ æ◊™·µà≈–™π‘¥¡’
Õß§åª√–°Õ∫∑“ß™’«‡§¡’„π‡´≈≈åæ◊™µà“ß°—π ¥—ßπ—Èπ«‘∏’°“√
 °—¥ DNA ·µà≈–«‘∏’¬àÕ¡„Àâº≈º≈‘µ DNA µà“ß°—π ®“°
°“√∑¥≈Õß„™â«‘∏’¢Õß Graham et.al. (1994) ‚¥¬„™â
CTAB (cetyltrimethyl ammonium bromide)„π°“√
 °—¥ ́ ÷Ëß‰¥âº≈¥’„πæ◊™À≈“¬™π‘¥ ‡™àπ ΩÑ“¬ blackcurrents
‡øî√åπ ·≈–‰¡âº≈À≈“¬™π‘¥ (Woodhead et.al., 1999)
CTAB ‡ªìπ “√∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ detergent ¡’ª√–®ÿ∫«°
 “¡“√∂‡°“–µ‘¥°—∫ª√–®ÿ≈∫¢Õß DNA ‡ªìπ “√ª√–°Õ∫
‡™‘ß´âÕπ∑’Ë‰¡à≈–≈“¬πÈ” (insoluble complex) ·≈–µ°

Fig. 9 Electrophoresis DNA pattern of C. pascuorum cv. Cavalcade x C. macrocarpum and C. macrocarpum x

C. pascuorum cv. Cavalcade with C. pascuorum cv. Cavalcade x C. pascuorum cv. Cavalcade and

C. macrocarpum x C. macrocarpum using primer A07 and A09
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µ–°Õπ ™à«¬ªÑÕß°—π‰¡à‰Àâ polysaccharide ¡“µ°
µ–°Õπ°—∫ DNA ‰¥â (Michiels et al., 2003) πÕ°®“°
π’È°“√„™â CTAB √à«¡°—∫ NaCl „π°“√°”®—¥ polysac-
charide ‰¥âº≈¥’ (Alijanabi, 1999; Rout et.al.,)

®“°º≈°“√∑¥≈Õß„π§√—Èßπ’È æ∫«à“ «‘∏’°“√ Doyle
and Doyle (1990) ‰¥âº≈º≈‘µ§«“¡‡¢â¡¢âπ¢Õß DNA
·≈–§«“¡∫√‘ ÿ∑∏‘Ï¢Õß DNA µË”∑’Ë ÿ¥ „π°“√ °—¥ DNA
®“° ∂—Ë«æ‘«‡∫ ‡´π å ·≈–‰¡à‡æ’¬ßæÕ∑’Ë®–∑” PCR  à«π
«‘∏’°“√¢Õß Graham et.al. (1994) æ∫«à“¡’§à“§«“¡
∫√‘ ÿ∑∏‘Ï·≈–§«“¡‡¢â¡¢âπ¢Õß DNA ‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°
°“√„™â CTAB √à«¡°—∫ NaCl ÷́Ëß®–™à«¬°”®—¥ “√
polysaccharide ·≈–polyphenol ÕÕ°‰ª‰¥â·µà ”À√—∫
∂—Ë«æ‘«‡∫ ‡´π å ·≈â« °Á¬—ß‰¥â§à“§«“¡∫√‘ ÿ∑∏‘Ï§àÕπ¢â“ßµË”
Õ¬Ÿà °“√„™â«‘∏’°“√ °—¥·∫∫ Keb-llanse et.al. (2002)
®–‰¥â “√ °—¥®“° DNA ®“° ∂—Ë«æ‘«‡∫ ‡´π å ∑’Ë¡’§«“¡
∫√‘ ÿ∑∏‘Ï‡æ‘Ë¡¢÷Èπ ·≈–‰¥âª√‘¡“≥ DNA ¡“°¢÷Èπ ‡π◊ËÕß®“°
¡’§«“¡‡¢â¡¢âπ¢Õß NaCl ‡æ‘Ë¡¢÷Èπ·≈–¬—ß¡’°“√„™â
ascorbic acid ·≈– β-mercaptoacetate ´÷Ëß®–™à«¬
°”®—¥ “√ªπ‡ªóôÕπæ«° polysaccharide ·≈– phenolic
compound ‰¥â¥’¢÷Èπ πÕ°®“°π’È¬—ß¡’ PVP ∑’Ë™à«¬‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ„π°“√¢®—¥ “√ªπ‡ªóôÕπ¥—ß°≈à“« (Kim et.al.,
1997; Michiels et.al., 2003) ·µàæ∫«à“≈Ÿ°º ¡
∂—Ë«‡´π‚µ√ ’́¡“ Õ◊ËπÊπ—Èπ·¡â«à“®–¡’§à“§«“¡∫√‘ ÿ∑∏‘Ï‡æ‘Ë¡¢÷Èπ
·µàª√‘¡“≥¢Õß DNA ≈¥≈ß ÷́ËßÕ“®‡ªìπ‡æ√“–¡’
°“√≈â“ßµ–°Õπ DNA À≈“¬§√—Èß ®÷ß¡’‚Õ°“  Ÿ≠‡ ’¬
DNA ÕÕ°‰ª ¥—ßπ—Èπ°“√ °—¥ DNA ®“°∂—Ë«‡´π‚µ√ ’́
¡“™π‘¥Õ◊ËπÊ Õ“®„™â«‘∏’°“√¢Õß Graham et.al.  (1994)
°Á‡æ’¬ßæÕ∑’Ë‰¥â§«“¡∫√‘ ÿ∑∏‘Ï¢Õß DNA ‡æ’¬ßæÕ ·≈–
ª√‘¡“≥ DNA ∑’Ë¡“°æÕ ‡æ√“–‡ªìπ«‘∏’°“√∑’Ë„™â “√‡§¡’
·≈–¡’¢—ÈπµÕπ∑’Ë‰¡à¬ÿàß¬“°  à«π∂—Ë«æ‘«‡∫ ‡´π å ·≈–
≈Ÿ°º ¡∑’Ë¡’∂—Ë«æ‘«‡∫ ‡´π å ‡ªìπµâπ·¡à∑’Ë„™â«‘∏’°“√ °—¥
DNA ¢Õß Keb-llanse et.al. (2002) ®–„Àâº≈‰¥â¥’∑’Ë ÿ¥

Õ¬à“ß‰√°Á¥’§«“¡∫√‘ ÿ∑∏‘Ï¢Õß DNA °Á¡’º≈µàÕ
§«“¡ ”‡√Á®¢Õß°“√∑” PCR Õ¬à“ß¡“° (Nagaraja K.V.,
2000; Rout et.al., 2002; Michiels et.al., 2003)
°“√ °—¥ DNA ¢Õß∂—Ë«‡´π‚µ√ ’́¡“ „π°“√∑¥≈Õß§√—Èßπ’È

¥â«¬«‘∏’ Keb-llanse et.al. (2002) ‡ªìπ«‘∏’∑’Ë‰¥â “√
 °—¥∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï¡“°∑’Ë ÿ¥·≈–¡’ª√‘¡“≥ DNA
∑’Ë¡“°‡æ’¬ßæÕ ®÷ß„™â«‘∏’°“√π’È„π°“√ °—¥ DNA ¢Õß
∂—Ë«‡´π‚µ√´’¡“„π°“√∑¥≈Õßπ’È

®“°°“√∑¥≈Õßπ’È¡’¢âÕ —ß‡°µ‡°’Ë¬«°—∫ “√≈–≈“¬
DNA ¢Õß∂—Ë«‡´π‚µ√ ’́¡“∑’Ë‰¥â®“°°“√ °—¥¥â«¬«‘∏’∑’Ë
¥—¥·ª≈ß®“° Doyle and Doyle (1990) ®–‡ÀÁπ‰¥â«à“
 “√≈–≈“¬ DNA ∑’Ë °—¥‰¥â®“°„∫∂—Ë«æ‘«‡∫ ‡´π å ·≈–
≈Ÿ°º ¡∑’Ë‡°‘¥®“°∂—Ë«§“«“≈‡§¥ º ¡°—∫∂—Ë«·¡§‚§√§“ªí¡
®–¡’ “√≈–≈“¬ DNA ∑’Ë °—¥‰¥â ’‡¢â¡°«à“ “√≈–≈“¬
DNA ∑’Ë °—¥‰¥â®“°„∫¢Õß∂—Ë«§“«“≈‡§¥ º ¡µ—«‡Õß
· ¥ß„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈®“°°“√∂à“¬∑Õ¥æ—π∏ÿ°√√¡®“°
§Ÿàº ¡∑’Ë‡ªìπ∂—Ë«æ‘«‡∫ ‡´π å ·≈– ∂—Ë«·¡§‚§√§“ªí¡
´÷Ëß “¡“√∂„™â‡ªìπ‡°≥±å„π°“√µ√«® Õ∫°“√º ¡¢â“¡
™π‘¥∂—Ë«°≈ÿà¡π’È‰¥â

°“√µ√«® Õ∫·∫∫·ºπ¢Õß DNA ¥â«¬‡∑§π‘§
RAPD ́ ÷Ëß„π°“√‡æ‘Ë¡ª√‘¡“≥ DNA „π°√–∫«π°“√ PCR
π—Èπ primer ®–‡¢â“‰ª‡°“–°—∫ DNA template
„πµ”·Àπàß∑’Ë¡’ base §Ÿàº ¡ (complementary base)
‚¥¬®–µâÕß¡’√–¬–Àà“ß√–À«à“ß primer ‰¡à‡°‘π 2000 base
pairs °“√„™â primer „π°“√∑¥≈Õßπ’È§◊Õ A18, A09,
A07 ·≈– A02 primer ·µà≈–µ—«Õ“®¡’®ÿ¥∑’Ë‡°“–µ‘¥°—∫
DNA µâπ·∫∫¢Õß≈Ÿ°º ¡·µà≈–§Ÿà ‚¥¬∑’Ë primer A18
·≈– A02 Õ“®¡’ base §Ÿà ¡°—∫ DNA ¢Õß∂—Ë«æ‘«‡∫ -
‡´π å ®÷ß “¡“√∂‡æ‘Ë¡ª√‘¡“≥ DNA ‰¥â‡©æ“–∂—Ë«æ‘«-
‡∫ ‡´π å ·≈–≈Ÿ°º ¡√–À«à“ß∂—Ë«æ‘«‡∫ ‡´π å °—∫∂—Ë«
§“«“≈‡§¥  à«π A09 ®–¡’ base §Ÿà ¡°—∫ ∂—Ë«·¡§‚§√-
§“ªí¡ „π¢≥–∑’Ë A07 °Á¡’ base §Ÿà ¡°—∫ DNA ¢Õß∂—Ë«
§“«“≈‡§¥‚¥¬∑’Ë A02 ·≈– A09 ®–‡¢â“°—π°—∫ DNA
µâπ·∫∫¢Õß§Ÿàº ¡ ∂—Ë«§“«“≈‡§¥ °—∫∂—Ë«·¡§‚§√§“ªí¡
‰¥â„πµ”·Àπàß∑’Ë‰¡à·¢àß°—π (incompetitive) ‡™àπ‡¥’¬«
°—∫°“√„™â primer A07 ·≈– A18 „π°“√µ√«® Õ∫ DNA
¢Õß ∂—Ë«§“«“≈‡§¥ º ¡°—∫ ∂—Ë«æ‘«‡∫ ‡´π å ∑”„Àâ‰¥â
·∫∫·ºπ¢Õß·∂∫ DNA ∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ß
≈Ÿ°º ¡¢â“¡™π‘¥·≈–≈Ÿ°º ¡µ—«‡Õß‰¥â ´÷Ëß Penner
(1996) °≈à“««à“°“√„™â arbitrary primer ™π‘¥‡¥’¬«„π
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°“√‡æ‘Ë¡ª√‘¡“≥ DNA primer ®–µâÕß‡°“–µ‘¥°—∫ DNA
template„π√–¬–∑’ËÀà“ß°—π‰¡à‡°‘π 2,000 base pairs
´÷Ëß‡ªìπ‰ª‰¥â«à“°“√‡æ‘Ë¡®”π«π DNA ‡ªìπ°“√ ”‡π“ DNA
µâπ·∫∫ ®“°®ÿ¥‡¥‘¡ ∑”„Àâ‰¥â·∂∫¢Õß DNA È́”‡¥‘¡
‰¡à„™à°“√®”≈Õß DNA ¢Õß∑—Èß genome ®÷ß¡’°“√∑¥≈Õß„™â
primer 2 ™π‘¥√à«¡°—π„π°“√‡æ‘Ë¡ª√‘¡“≥¢Õß DNA
¢Õß¢â“« “≈’ ¢â“«‚Õäµ ¢â“«∫“√å‡≈¬å ·≈– canola æ∫«à“°“√„™â
primer 2 ™π‘¥√à«¡°—π ∑”„Àâ¡’®”π«π polymorphism
∑’Ë‰¡àæ∫„π°“√„™â primer ·µà≈–™π‘¥ „π°“√∑”ªØ‘°‘√‘¬“
PCR §‘¥‡ªìπ‡ªÕ√å‡´Áπµå ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫®”π«π·∂∫
DNA ∑’Ë‡°‘¥®“°°“√„™â primer ™π‘¥‡¥’¬« §◊Õ 20-30
‡ªÕ√å‡´Áπµå „π¢â“«‚Õäµ ∫“√å‡≈¬å ·≈– canola „π¢≥–∑’Ë
¢â“« “≈’¡’‡æ’¬ß·§à 8 ‡ªÕ√å‡´Áπµå

®“°°“√æ‘®“√≥“√Ÿª·∫∫¢Õß·∂∫ DNA ∑’Ë‰¥â
®–‡ÀÁπ‰¥â«à“·¡â„π≈Ÿ°º ¡µ—«‡Õß¢Õß ∂—Ë«·¡§‚§√§“ªí¡
·≈–∂—Ë«§“«“≈‡§¥ °Á¡’§«“¡·ª√ª√«π¢Õß√Ÿª·∫∫¢Õß·∂∫
DNA · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·ª√ª√«π®“°æ—π∏ÿ°√√¡
¢Õßæ—π∏ÿå æàÕ-·¡à ·≈–·¡â«à“√Ÿª·∫∫¢Õß DNA ≈Ÿ°º ¡
¢â“¡™π‘¥ à«π„À≠à ®–„°≈â‡§’¬ß°—∫·∂∫ DNA ¢Õß
≈Ÿ°º ¡µ—«‡Õß¢Õßæ—π∏ÿå·¡à ·µà°Á¡’·∂∫ DNA ∑’Ë¡’¢π“¥
„°≈â‡§’¬ß°—∫·∂∫ DNA ∑’Ëæ∫„π≈Ÿ°º ¡µ—«‡Õß¢ÕßµâπæàÕ
´÷Ëß®–æ∫„π‡©æ“–°≈ÿà¡¢Õß≈Ÿ°º ¡¢â“¡™π‘¥‡∑à“π—Èπ·µà
‰¡àæ∫„π·∂∫ ≈Ÿ°º ¡¢Õßµ—«‡Õßµâπ·¡à´÷Ëß Chen et al.,
(2004) √“¬ß“π®“°º≈°“√»÷°…“≈—°…≥–ª√“°Ø ·≈–
≈—°…≥– DNA ¢Õß≈Ÿ°º ¡¢â“¡™π‘¥ ·≈–≈Ÿ°º ¡¬âÕπ
°≈—∫ ≈—∫‡æ»¢Õßæ◊™µ√–°Ÿ≈·µß √–À«à“ß Cucumis
hystrix Chakr (2n=2x=24) ·≈– Cucumis  sativas
L.(2n=2x=14) æ∫«à“√Ÿª·∫∫¢Õß≈“¬æ‘¡æå DNA ¢Õß
√Ÿªº ¡¢â“¡™π‘¥·µ°µà“ß®“°µâπæàÕ-·¡à ‚¥¬‰¡àæ∫·∂∫
¢Õß DNA ¢ÕßµâπæàÕÀ√◊Õµâπ·¡à„π≈“¬æ‘¡æå DNA ¢Õß
≈Ÿ°º ¡√«¡∂÷ß°“√æ∫·∂∫ DNA∑’Ë‰¡àª√“°Ø„π≈“¬æ‘¡æå
DNA ¢ÕßµâπæàÕ À√◊Õµâπ·¡à ÷́Ëß§«“¡·µ°µà“ß¢Õß≈“¬
æ‘¡æå DNA π’È‡°‘¥®“°°“√º ¡¢â“¡™π‘¥„π≈Ÿ°º ¡ ÷́Ëß∑”„Àâ
genome ¢Õßæ◊™·µ°µà“ß°—π‰ª∑”„Àâµ”·Àπàß∑’Ë primer
®–‡°“–µ‘¥°—∫  DNA  µâπ·∫∫·µ°µà“ß‰ª (Hallden et
al.,1996) ®÷ß°≈à“«‰¥â«à“„π°“√∑¥≈Õßπ’È ≈Ÿ°º ¡¢â“¡™π‘¥¡’

DNA ∑’Ë¡’≈”¥—∫‡∫ ‡À¡◊Õπ°—∫µâπæàÕÕ¬Ÿà·¡â®–‰¡à “¡“√∂
™’È™—¥‰¥â«à“‡ªìπ≈Ÿ°º ¡¢â“¡™π‘¥ ®“°·∫∫·ºπ¢Õß DNA
∑’Ë ‰¥â‡π◊ËÕß®“°®”π«πµ—«Õ¬à“ß∑’Ë„™â∑¥ Õ∫¡’®”°—¥ ·≈–
®”π«π  primer ∑’Ë„™â¡’‡æ’¬ß  8 ™π‘¥‡∑à“π—Èπ

®“°º≈°“√»÷°…“≈—°…≥–ª√“°Ø¢Õß√Ÿªº ¡
·≈– ≈—°…≥–‚§√‚¡‚´¡ ·≈–≈“¬æ‘¡æå DNA ¢Õß≈Ÿ°º ¡
¢â“¡™π‘¥∑’Ë‰¥â  Õ“®‰¡à “¡“√∂™’È™—¥‰¥â«à“≈Ÿ°º ¡∑’Ë‰¥â‡°‘¥
®“°°“√º ¡¢â“¡™π‘¥µ“¡·ºπ°“√∑¥≈Õß·µà‡¡◊ËÕ
æ‘®“√≥“®“°≈—°…≥–¢Õß “√≈–≈“¬  DNA ∑’Ë‰¥â®“°∂—Ë«
æ‘«‡∫ ‡´π åº ¡µ—«‡Õß®–¡’ ’‡¢â¡∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ
 “√≈–≈“¬ DNA ¢Õß·¡§‚§√§“ªí¡º ¡µ—«‡Õß·≈–
≈Ÿ°º ¡√–À«à“ß∂—Ë«æ‘«‡∫ ‡´π å º ¡ ∂—Ë«§“«“≈‡§¥
 à«π≈Ÿ°º ¡√–À«à“ß∂—Ë«·¡§‚§√§“ªí¡º ¡°—∫ ∂—Ë«§“«“≈‡§¥
·≈–≈Ÿ°º ¡√–À«à“ß∂—Ë«§“«“≈‡§¥°—∫æ‘«‡∫ ‡´π å °Á¡’
 “√≈–≈“¬  DNA ∑’Ë¡’ ’‡¢â¡°«à“ “√≈–≈“¬  DNA ¢Õß
∂—Ë«§“«“≈‡§¥º ¡µ—«‡Õß · ¥ß∂÷ßÕ‘∑∏‘æ≈¢Õß°“√
∂à“¬∑Õ¥≈—°…≥–®“°°“√º ¡¢â“¡™π‘¥√«¡∂÷ß≈—°…≥–
¢Õß°â“π„∫¬àÕ¬ ·≈–°“√°√–®“¬µ—«¢Õß≈—°…≥–µâπ∂—Ë«
„π√ÿàπ F

2
 ∑’Ë„Àâ‡™◊ËÕ‰¥â«à“°“√º ¡¢â“¡™π‘¥√–À«à“ß ∂—Ë«§“-

«“≈‡§¥ °—∫∂—Ë«æ‘«‡∫ ‡´π å ·≈– ∂—Ë«·¡§‚§√§“ªí¡
ª√– ∫§«“¡ ”‡√Á®
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