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ABSTRACT

Tetraploid induction of three mulberry (Morus sp.) varieties Noi, Khunpai and Yai Burirum was obtained

from colchicine treatment by soaking aseptic mulberry nodes from tissue culture in 0.02 - 0.10 % colchicine

added with 2% dimethyl sulfoxide (DMSO) solution for 2-5 days. Tetraploid plants were characterized by

some indices e.g. thick and dark green leaves, increasing stomatal size and quantity of stomatal chloroplast,

decreasing frequency of stomatal per unit area. The chromosome number of root tip cell was 2n = 4x = 56.

Tetraploid mulberry attained from this study could be used to cross with diploid plant for further triploid

production.
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∫∑§—¥¬àÕ

°“√™—°π”„Àâ‡°‘¥‡∑∑√“æ≈Õ¬¥å¢ÕßÀ¡àÕπ

æ—π∏ÿåπâÕ¬ §ÿ≥‰æ ·≈–„À≠à∫ÿ√’√—¡¬å ∑’Ë‰¥â®“°°“√·™à

¢âÕÀ¡àÕπ∑’Ëª≈Õ¥‡™◊ÈÕ ́ ÷Ëß‰¥â¡“®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

≈ß„π “√‚§≈™‘´‘π§«“¡‡¢â¡¢âπ 0.02-0.10% ∑’Ë‡µ‘¡

1 ¿“§«‘™“æ—π∏ÿ»“ µ√å §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °√ÿß‡∑æ 10900

Department of Genetics, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand

2 »Ÿπ¬å«‘®—¬À¡àÕπ‰À¡π§√√“™ ’¡“

Nakhon Ratchasima Sericulture Research Center

DMSO 2% ‡ªìπ‡«≈“ 2-5 «—π §—¥‡≈◊Õ°µâπ‡∑∑√“æ≈Õ¬¥å

‰¥â‚¥¬„™â≈—°…≥–∑’Ë‡ªìπ¥—™π’∫àß™’È ‰¥â·°à„∫Àπ“·≈–¡’

 ’‡¢’¬«‡¢â¡ ¢π“¥¢Õß‡´≈≈åª“°„∫·≈–ª√‘¡“≥§≈Õ

‚√æ≈“ µå„π‡´≈≈åª“°„∫®–‡æ‘Ë¡¢÷Èπ ·µà®”π«π‡´≈≈å

ª“°„∫µàÕÀπà«¬æ◊Èπ∑’ËπâÕ¬°«à “À¡àÕπ¥‘æ≈Õ¬¥å

®”π«π‚§√‚¡‚´¡¢Õß‡´≈≈å√“°À¡àÕπ‡∑∑√“æ≈Õ¬¥å



‡∑à“°—∫ 56 ‚§√‚¡‚´¡ À¡àÕπ‡∑∑√“æ≈Õ¬¥å∑’Ë‰¥â®“°

°“√∑¥≈Õßπ’È ®–π”‰ª √â“ßÀ¡àÕπ∑√‘æ≈Õ¬¥å‰¥â‚¥¬

º ¡°—∫À¡àÕπ¥‘æ≈Õ¬¥å

§”π”

À¡àÕπ‡ªìπæ◊™„πµ√–°Ÿ≈ Moraceae ‡ªìπ

Õ“À“√∑’Ë¥’∑’Ë ÿ¥¢Õß‰À¡ ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë ”§—≠∑”„Àâ

°“√‡≈’È¬ß‰À¡ª√– ∫§«“¡ ”‡√Á® ‚ª√µ’π®“°„∫

À¡àÕπ‡ªìπ·À≈àßÕ“À“√„ÀâÀπÕπ‰À¡º≈‘µ‡ âπ„¬

 √â“ß√—ß‰À¡ ‡ âπ‰À¡∑’Ë “«‰¥â „™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√

∑Õºâ“‰À¡

‰À¡‰∑¬∂◊Õ‰¥â«à“ ‡ªìπ‡Õ°≈—°…≥åÀπ÷Ëß¢Õß

ª√–‡∑»‰∑¬ ‡ªìπ∑’Ë√Ÿâ®—°·≈–Õ¬Ÿà„π§«“¡π‘¬¡¢Õß

ª√–™“™π∑—Èß„π·≈–µà“ßª√–‡∑»¡“‡ªìπ‡«≈“™â“π“π

ªí®®ÿ∫—π‰¥â°≈“¬‡ªìπ ‘π§â“ÕÕ°∑’Ë ”§—≠·≈–¡’°“√ àß

ÕÕ°‡æ‘Ë¡ Ÿß¢÷Èπ∑ÿ°ªï ·µàª√–‡∑»‰∑¬¬—ßµâÕßπ”‡¢â“‡ âπ

‰À¡®“°µà“ßª√–‡∑» °“√‡æ‘Ë¡ª√‘¡“≥°“√º≈‘µ‡ âπ

‰À¡®”‡ªìπµâÕß‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√ª≈Ÿ°À¡àÕπ‡æ◊ËÕ

‡≈’È¬ß‰À¡ æ◊Èπ∑’Ëª≈Ÿ°À¡àÕπ à«π„À≠àÕ¬Ÿà„π‡¢µ∑’ËµâÕß

Õ“»—¬πÈ”Ωπ·≈–¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” √«¡∑—Èß¬—ß

ª√– ∫ªí≠À“„π‡√◊ËÕß»—µ√Ÿæ◊™ °“√ª√—∫ª√ÿßæ—π∏ÿå

À¡àÕπ„Àâ‡À¡“– ¡°—∫ ¿“æ¢Õß·À≈àß∑’Ëª≈Ÿ° πà“®–

‡ªìπ·π«∑“ß∑’Ë™à«¬·°âªí≠À“‰¥â∫â“ß

æ—π∏ÿåÀ¡àÕπ∑’Ëª≈Ÿ°°—π‚¥¬∑—Ë«‰ª‡ªìπ¥‘æ≈Õ¬¥å

¡’®”π«π‚§√‚¡‚´¡ 2n=2x=28 æ∫À¡àÕπ∑’Ë‡ªìπæÕ≈‘-

æ≈Õ¬¥å‰¥â∫â“ß„π∏√√¡™“µ‘ ·µà‰¡àπ‘¬¡π”¡“‡æ“–

ª≈Ÿ°‡æ◊ËÕ‡≈’È¬ß‰À¡ ‡π◊ËÕß®“°¡’°“√‡®√‘≠‡µ‘∫‚µ™â“·≈–

§ÿ≥¿“æ„∫‰¡à¥’ ¡’π—°«‘®—¬À≈“¬∑à“π‰¥â√“¬ß“π∂÷ß°“√

„™â‚§≈™‘´‘π™—°π”„ÀâÀ¡àÕπ‡°‘¥‡ªìπ‡∑∑√“æ≈Õ¬¥å

(Kedarnath and Lakshmikanthan, 1965; Tojyo, 1966;

Das et al., 1970; Dwivedi et al., 1986) ´÷Ëß¡’„∫

¢π“¥„À≠à Àπ“ µâ“π∑“πµàÕ‚√§À≈“¬™π‘¥ ·≈–¡’

§«“¡·¢Áß·√ß ‡¡◊ËÕπ”¡“‡≈’È¬ß‰À¡∑”„ÀâÀπÕπ‰À¡¡’

°“√‡®√‘≠‡µ‘∫‚µ¥’·≈–·¢Áß·√ß ¡’‡ªÕ√å‡ Á́πµå√—ß¥’·≈–

®”π«π°“√«“ß‰¢à Ÿß¢÷Èπ Õ¬à“ß‰√°Áµ“¡µâπ‡∑-

∑√“æ≈Õ¬¥å‰¡à‰¥âπ”¡“„™âª√–‚¬™πå„π°“√‡æ“–ª≈Ÿ°

‡™‘ßæ“≥‘™¬å ‡π◊ËÕß®“°¡’°“√‡®√‘≠‡µ‘∫‚µ™â“ ∂â“º ¡µâπ

‡∑∑√“æ≈Õ¬¥å∑’Ë™—°π”‰¥â°—∫µâπ¥‘æ≈Õ¬¥å µâπ

∑√‘æ≈Õ¬¥å∑’Ë‰¥â¡’°“√‡®√‘≠‡µ‘∫‚µ º≈º≈‘µ·≈–§ÿ≥§à“

Õ“À“√¢Õß„∫ Ÿß°«à“∑—Èß¥‘æ≈Õ¬¥å·≈–‡∑∑√“æ≈Õ¬¥å

(Sarkar et al., 1983; Tojyo et al., 1986) æ—π∏ÿåÀ¡àÕπ

æ◊Èπ‡¡◊Õß¢Õß‰∑¬ ‰¡à§àÕ¬æ∫µâπ∑√‘æ≈Õ¬¥å ¥—ßπ—Èπ„π

°“√ª√—∫ª√ÿßæ—π∏ÿåÀ¡àÕπæ◊Èπ‡¡◊Õß‚¥¬°“√ √â“ßµâπ

∑√‘æ≈Õ¬¥å ·π«∑“ß∑’Ëßà“¬§◊Õ°“√™—°π”„ÀâÀ¡àÕπ‡°‘¥

‡ªìπµâπ‡∑∑√“æ≈Õ¬¥åπ”‰ªº ¡°—∫¥‘æ≈Õ¬¥å

°“√„™â‚§≈™‘́ ‘π™—°π”„Àâ‡°‘¥æÕ≈‘æ≈Õ¬¥å∑—Èßµâπ

‡°‘¥‰¥â¬“°„πæ«°‰¡â¬◊πµâπÀ√◊Õ°÷Ëß¬◊πµâπ ·µàª√– ∫

§«“¡ ”‡√Á®‰¥â‚¥¬„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡¢â“™à«¬

(Gupton 1989; Satrabhandhu, 1991) °“√∑¥≈Õßπ’È¡’

«—µ∂ÿª√– ß§å∑’Ë®–™—°π”„ÀâÀ¡àÕπ‡ªìπ‡∑∑√“æ≈Õ¬¥å

‚¥¬„™â “√‚§≈™‘́ ‘π√à«¡°—∫‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

‡æ◊ËÕ‡ªìπ·π«∑“ß √â“ß “¬æ—π∏ÿå∑√‘æ≈Õ¬¥å·≈–π”‰ª

‡≈’È¬ß‰À¡µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡æ‘Ë¡ª√‘¡“≥¬Õ¥·≈–µâπ

À¡àÕπ∑’Ë„™â¡’ 3 æ—π∏ÿå ´÷Ëß‡ªìπæ—π∏ÿå∑’Ë„™âª≈Ÿ°

°—π∑—Ë«‰ª‡ªìπ¥‘æ≈Õ¬¥å ¡’®”π«π‚§√‚¡‚´¡ 2n=2x =28

§◊Õ æ—π∏ÿåπâÕ¬ §ÿ≥‰æ ·≈–„À≠à∫ÿ√’√—¡¬å

‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕÀ¡àÕπ∑—Èß “¡æ—π∏ÿå ‚¥¬·™à

™‘Èπ à«πµ“¢â“ßøÕ°¶à“‡™◊ÈÕ¥â«¬πÈ”¬“§≈Õ√äÕ°´å 10%

∑’Ë‡µ‘¡∑«’π 20 ª√‘¡“≥ 1-2 À¬¥ ‡ªìπ‡«≈“ 30 π“∑’

≈â“ß¥â«¬πÈ”°≈—Ëπ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈â« 3 §√—Èß π”‰ª‡≈’È¬ß∫π

Õ“À“√ —ß‡§√“–Àå Ÿµ√ MS (Murashige and Skoog,

1962) ¥—¥·ª≈ß∑’Ë‡µ‘¡ BA (benzyladenine) 1

¡‘≈≈‘°√—¡µàÕ≈‘µ√ πÈ”µ“≈ 3 % «ÿâπ 0.6 % µ—¥¢âÕ‡æ“–
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‡≈’È¬ß„πÕ“À“√ —ß‡§√“–Àå Ÿµ√ MS ¥—¥·ª≈ß ∑’Ë‡µ‘¡«ÿâπ

0.8% ‡ª≈’Ë¬πÕ“À“√„À¡à ∑ÿ° 4  —ª¥“Àå ‡æ◊ËÕ‡æ‘Ë¡

ª√‘¡“≥µâπ ·≈–π”‰ª‡æ“–‡≈’È¬ßµàÕ‰ª

µ—¥µâπÀ¡àÕπ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

‡ªìπ∑àÕπ Ê ≈– 1 ¢âÕ ·µà≈–¢âÕ¡’µ“ 1 µ“ ®”π«π 10

∑àÕπ„π·µà≈–°“√∑¥≈Õß¬àÕ¬ ·™à‰«â „π¢«¥

 “√≈–≈“¬‚§≈™‘´‘π∑’Ë‡¢â¡¢âπ 0, 0.02, 0.06 ·≈– 0.1%

(ºà“π°“√°√Õß¥â«¬·ºàπ°√Õß∑’Ë¡’¢π“¥ 0.45 ‰¡§√Õπ)

‡µ‘¡ DMSO (dimethyl sulfoxide) 2% «“ß∫π‡§√◊ËÕß

‡¢¬à“∑’Ë¡’§«“¡‡√Á« 120 √Õ∫µàÕπ“∑’ §≈ÿ¡¥â«¬ºâ“¥”‰¡à

„Àâ‰¥â√—∫· ß‡ªìπ‡«≈“ 2, 3, 4 ·≈– 5 «—π ≈â“ß∑àÕπ

À¡àÕπ¥â«¬πÈ”°≈—Ëπ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈â« ‡≈’È¬ß∫πÕ“À“√

 —ß‡§√“–Àå MS  Ÿµ√¥—¥·ª≈ß ∑’Ë‡µ‘¡ BA 1 ¡‘≈≈‘°√—¡

µàÕ≈‘µ√ À√◊ÕÕ“À“√ —ß‡§√“–Àå MS ∑’Ëª√“»®“°ŒÕ√å‚¡π

‡æ◊ËÕ™—°π”„Àâ‡°‘¥√“° À¡àÕπ∑’Ë‡æ‘Ë¡ª√‘¡“≥¬Õ¥·≈–µâπ

∑’Ë‰¥â π”‰ª„™â„π°“√§—¥‡≈◊Õ°µâπ‡∑∑√“æ≈Õ¬¥åµàÕ‰ª

°“√§—¥‡≈◊Õ°µâπ‡∑∑√“æ≈Õ¬¥å

π—∫®”π«π∑àÕπæ—π∏ÿå∑’Ë‰¥â√—∫ “√‚§≈™‘´‘π·≈â«

¡’™’«‘µ√Õ¥‰¥â À≈—ß®“°∑’Ë‡≈’È¬ß„πÕ“À“√ —ß‡§√“–Àå‡ªìπ

‡«≈“ 4  —ª¥“Àå ∫—π∑÷°Õ—µ√“°“√√Õ¥™’«‘µ·≈–°“√

‡®√‘≠‡µ‘∫‚µ ‚¥¬«—¥§«“¡ Ÿß¢Õß¬Õ¥ »÷°…“≈—°…≥–∑’Ë

¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª®“°≈—°…≥–‡¥‘¡

≈—°…≥–∑’Ë„™â„π°“√§—¥·¬°µâπ‡∑∑√“æ≈Õ¬¥å

‡≈’È¬ßµâπÀ¡àÕπ∑’Ë‡®√‘≠‡µ‘∫‚µ®“°¢âÕÀ¡àÕπ∑’Ë

ºà“π°“√·™à “√≈–≈“¬‚§≈™‘´‘π„πÕ“À“√ —ß‡§√“–Àå∑’Ë

‡µ√’¬¡„À¡à µ—¥·∫àß¢âÕ ¢¬“¬®”π«π §—¥‡≈◊Õ°À¡àÕπ∑’Ë

§“¥«à“®–‡ªìπ‡∑∑√“æ≈Õ¬¥å ‚¥¬¥Ÿ®“°≈—°…≥–„∫Àπ“

 ’‡¢’¬«‡¢â¡ §—¥‡≈◊Õ°≈—°…≥–¥—ß°≈à“«®π¡’§«“¡§ßµ—«

π”¡“µ√«® Õ∫≈—°…≥–µà“ß Ê ´÷Ëß„™â∫àß™’È·≈–¬◊π¬—π

§«“¡‡ªìπ‡∑∑√“æ≈Õ¬¥å‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå ‰¥â·°à

°“√«—¥§«“¡Àπ“¢Õß„∫ ‡≈◊Õ°„∫À¡àÕπ∑’Ë¡’„∫

Àπ“  ’‡¢’¬«‡¢â¡ ®“°¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ µ—¥µ“¡

¢«“ß‡æ◊ËÕ«—¥§«“¡Àπ“¢Õß„∫ ‚¥¬„™â‰¡‚§√¡‘‡µÕ√å

°“√«—¥¢π“¥·≈–π—∫®”π«π‡´≈≈åª“°„∫

‡≈◊Õ°‡´≈≈åª“°„∫®“°∫√‘‡«≥∞“π„∫∑’ËÕ¬Ÿà√–À«à“ß‡ âπ

„∫∑’ËÀπ÷Ëß·≈–‡ âπ„∫∑’Ë Õß ‚¥¬≈Õ°º‘«„∫¥â“π≈à“ß

¢Õß„∫∑’Ë·°à‡µÁ¡∑’Ë «“ß∫π·ºàπ ‰≈¥å ªî¥¥â«¬°√–®°

ªî¥ ‰≈¥å «—¥¢π“¥ª“°„∫ ‚¥¬„™â‰¡‚§√¡‘‡µÕ√å À“

§à“‡©≈’Ë¬®“° 20 ‡´≈≈å µàÕ ‰≈¥å π—∫®”π«π‡´≈≈åª“°

„∫µàÕæ◊Èπ∑’Ë (0.16 ¡¡2) ‚¥¬π—∫®”π«π‡´≈≈åª“°„∫

„π·µà≈– field À“§à“‡©≈’Ë¬®“° 5 field „π·µà≈– ‰≈¥å

°“√π—∫®”π«π‚§√‚¡‚´¡ ·™à∑àÕπæ—π∏ÿå

À¡àÕπ∑’Ë¡’√“°„π¢«¥πÈ” «“ß∫π‡§√◊ËÕß‡¢¬à“ 24 ™—Ë«‚¡ß

‡æ◊ËÕ°√–µÿâπ„Àâ‡´≈≈å√“°‡°‘¥°“√·∫àßµ—«¡“°¢÷Èπ µ—¥

ª≈“¬√“°¬“«ª√–¡“≥ 5 ¡‘≈≈‘‡¡µ√ ·™àª≈“¬√“°

(pretreat) „π 8 hydroxyquinoline §«“¡‡¢â¡¢âπ 2

¡‘≈≈‘‚¡≈“√å ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß „πµŸâ‡¬Áπ ·≈â«µ√÷ß‡´≈≈å

(fixation) ¥â«¬ “√≈–≈“¬∑’Ë¡’‡Õ∑∏‘≈·Õ≈°ÕŒÕ≈å 3  à«π

°√¥·Õ´’µ‘°‡¢â¡¢âπ 1  à«π ·™àπ“π 24 ™—Ë«‚¡ß

∑”„Àâ‡´≈≈åÕàÕππÿà¡¥â«¬°√¥‡°≈◊Õ‡¢â¡¢âπ 1 N ‡ªìπ‡«≈“

5 π“∑’ ¬âÕ¡‚§√‚¡‚´¡¥â«¬ ’ acetocarmine 1%

·≈–µ√«®π—∫‚§√‚¡‚´¡¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

º≈·≈–«‘®“√≥å

°“√√Õ¥™’«‘µ¢ÕßÀ¡àÕπ∑—Èß “¡æ—π∏ÿå §◊Õ æ—π∏ÿå

πâÕ¬ §ÿ≥‰æ ·≈–„À≠à∫ÿ√’√—¡¬å ¡’·π«‚πâ¡≈¥≈ß ‡¡◊ËÕ

·™à¢âÕÀ¡àÕπ„π “√≈–≈“¬‚§≈™‘´‘π∑’Ë§«“¡‡¢â¡¢âπ Ÿß

·≈–√–¬–‡«≈“π“π¢÷Èπ „™â§«“¡ Ÿß‡ªìπ¥—™π’∫àß™’È

≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ  “√≈–≈“¬‚§≈™‘´‘π∑’Ë∑ÿ°

§«“¡‡¢â¡¢âπ¡’º≈∑”„Àâ§«“¡ Ÿß¢ÕßµâπÀ¡àÕπ≈¥≈ß

‚¥¬‡©æ“–‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ·≈–√–¬–‡«≈“∑’Ë·™àµâπ

À¡àÕπ„π “√≈–≈“¬‚§≈™‘´‘π ∑”„Àâ§«“¡ Ÿß≈¥≈ß

‡ÀÁπ‰¥â™—¥‡®π „πÀ¡àÕπ∑—Èß “¡æ—π∏ÿå (Figure 1)

πÕ°®“°π’Èæ∫≈—°…≥–º‘¥ª°µ‘¢Õßµâπ·≈–„∫ ‡™àπ µâπ

‡µ’È¬ °“√·µ°¢Õß„∫‰¡à‡ªìπ√–‡∫’¬∫ „∫‡ªìπ·©° ·ºàπ

„∫·¬°‡ªìπ Õß (Figure 2) Õ“®‡°‘¥®“°‚§≈™‘´‘π¡’
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§«“¡‡ªìπæ‘…µàÕæ◊™ ¡’º≈∑”„Àâ‰´‚∑æ≈“ ´÷¡ ¡’

§«“¡Àπ◊¥ (viscosity) ‡ª≈’Ë¬π·ª≈ß‰ª ∑”„Àâ

°√–∫«π°“√µà“ß Ê ¿“¬„πæ◊™∑”ß“πº‘¥ª°µ‘·≈–

√ÿπ·√ß∂÷ßµ“¬ (Dermen, 1938) º≈∑’Ë‰¥â®“°°“√

∑¥≈Õßπ’È Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Tojyo (1966), Das

et al. (1970) ·≈– Dwidevi et al. (1986)

 “√≈–≈“¬‚§≈™‘´‘π “¡“√∂™—°π”„Àâ‡°‘¥æÕ≈‘

æ≈Õ¬¥å‰¥â„πÀ¡àÕπ∑—Èß “¡æ—π∏ÿå  π—∫®”π«π

‚§√‚¡‚´¡æ∫«à“¡’®”π«π‡æ‘Ë¡Õ’°‡∑à“µ—« (Figure 3)

‡ªìπ‡∑∑√“æ≈Õ¬¥å (2n = 4x = 56) ‡ªìπº≈¢Õß‚§≈

™‘´‘π‰ª¬—∫¬—Èß°“√ √â“ß·≈–°“√∑”ß“π¢Õß ªîπ‡¥‘≈

‰ø‡∫Õ√å ∑”„Àâ‚§√‚¡‚´¡‰¡à∂Ÿ°¥÷ß‰ª∑’Ë·µà≈–¢—È«¢Õß

‡´≈≈å (Dermen, 1938) ‡∑§π‘§°“√π—∫®”π«π

‚§√‚¡‚´¡®–µâÕß¡’°“√»÷°…“·≈–æ—≤π“µàÕ‰ª

‡π◊ËÕß®“°æ∫‡´≈≈å∑’Ë°”≈—ß·∫àßµ—«Õ¬Ÿà‡ªìπ®”π«ππâÕ¬

µâπÀ¡àÕπ∑—Èß “¡æ—π∏ÿå∑’Ë‡ªìπ‡∑∑√“æ≈Õ¬¥å „∫¡’ ’

‡¢’¬«‡¢â¡ §«“¡Àπ“¢Õß„∫‡æ‘Ë¡¢÷Èπ 45.70 - 51.30%

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫æ—π∏ÿåÀ¡àÕπ∑’Ë‡ªìπ¥‘æ≈Õ¬¥å À¡àÕπ

∑—Èß “¡æ—π∏ÿå∑’Ë‡ªìπ‡∑∑√“æ≈Õ¬¥å ¡’¢π“¥‡´≈≈åª“°„∫

®”π«π‡´≈≈åª“°„∫·≈–§«“¡Àπ“¢Õß„∫ ·µ°µà“ß

®“°À¡àÕπ¥‘æ≈Õ¬¥åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Figure

4) º≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫√“¬ß“π¢Õßπ—°«‘®—¬

À≈“¬∑à“π (Kedarnath and Lakshmikanthan, 1965;

Das et al., 1970; Dwidevi et al., 1986) ®“°°“√

»÷°…“§≈Õ‚√æ≈“ µå„π‡´≈≈åª“°„∫¢ÕßÀ¡àÕπ‡∑-

∑√“æ≈Õ¬¥åæ∫«à“¡’®”π«π¡“°°«à“À¡àÕπ∑’Ë‡ªìπ¥‘æ≈Õ¬¥å

 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Dwidevi et al. (1986)

πÕ°®“°π’È‰¥â¡’°“√»÷°…“ª√‘¡“≥§≈Õ‚√æ≈“ µå„π

‡´≈≈åª“°„∫¢Õßæ◊™‡∑∑√“æ≈Õ¬¥å ∑’Ë‰¥â®“°°“√„™â

 “√‚§≈™‘´‘π„πæ◊™À≈“¬™π‘¥√«¡∑—ÈßÀ¡àÕπ¥â«¬

(Krishnaswami and Andal, 1978; Mehtre, 1982)

¥—ßπ—Èπ ®÷ß„™âª√‘¡“≥§≈Õ‚√æ≈“ µå„π‡´≈≈åª“°„∫

Figure 1 Average height of 3 mulberry varieties

(Noi, Khunpai and Yai Burirum) after

treated with various percent colchicine

concentrations.

Figure 2 Phenotypic aberration in leaf

morphology (1-4 rows) resulting from

colchicine treated nodes, as compared

to typical appearance of normal leaves

(bottom row).
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Figure 5 Stomatal size and quantity of chloroplast

from mulberry, tetraploid (top) and

diploid (bottom). x 1,380.

Figure 3 Light micrographs of acetocarmine-

stained chromosome in mulberry root

tip cells, tetraploid, 2n=4x=56 (left)

and diploid, 2n=2x=28 (right). x 6,000.

·≈–¢π“¥¢Õß‡´≈≈åª“°„∫ (Figure 5) ‡ªìπ¥—™π’Àπ÷Ëß

´÷Ëß„™â∫àß™’ÈµâπÀ¡àÕπ∑’Ë‡ªìπ‡∑∑√“æ≈Õ¬¥å∑’Ë‰¥â®“°°“√

ª√—∫ª√ÿßæ—π∏ÿåÀ¡àÕπ‚¥¬™—°π”„Àâ‡°‘¥æÕ≈‘æ≈Õ¬¥å‰¥â

®“°≈—°…≥–∑’Ë„™â‡ªìπ¥—™π’∫àß™’ÈÀ¡àÕπ∑’Ë‡ªìπ

‡∑∑√“æ≈Õ¬¥å æ∫«à“À¡àÕπ∑—Èß “¡æ—π∏ÿå  “¡“√∂

™—°π”„Àâ‡ªìπ‡∑∑√“æ≈Õ¬¥å‰¥â∑’Ë∑ÿ°§«“¡‡¢â¡¢âπ (0.02-

0.10%) ·≈–™à«ß‡«≈“∑’Ë‰¥â√—∫ “√≈–≈“¬‚§≈™‘´‘π (2-5

«—π) À¡àÕπæ—π∏ÿåπâÕ¬‡°‘¥‡∑∑√“æ≈Õ¬¥å‰¥â¡“°∂÷ß 40%

æ—π∏ÿå§ÿ≥‰æ·≈–„À≠à∫ÿ√’√—¡¬å ‡°‘¥‡∑∑√“æ≈Õ¬¥å‰¥â 30%

(Figure 6)

æ◊™ à«π¡“°∑’Ë‰¥â√—∫ “√‚§≈™‘´‘π®–‡°‘¥æÕ≈‘

æ≈Õ¬¥å‡©æ“–‡´≈≈å∫“ß°≈ÿà¡‡∑à“π—Èπ ‡ªìπº≈„Àâ

≈—°…≥–∑’Ë· ¥ßÕÕ°¡’§«“¡‰¡à ¡Ë”‡ ¡Õ„πµâπ‡¥’¬«°—π

°“√„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ ®–∑”„Àâ‰¥âæ◊™∑’Ë

‡ªìπ‡∑∑√“æ≈Õ¬¥å∑—Èßµâπ (Figure 7, 8) √«¥‡√Á«·≈–

·πàπÕπ¢÷Èπ («‘¡≈, 2527 ; Satrabhandhu, 1991)

‚¥¬∑—Ë«‰ª°‘ËßÀ¡àÕπ∑’Ëªí°™”¡’µ“Õ¬Ÿà‡ªìπ®”π«πÀ≈“¬µ“

‡®√‘≠‡µ‘∫‚µ®π “¡“√∂µ—¥‰ªª≈Ÿ°¢¬“¬‰¥â·µàµâÕß„™â

‡«≈“À≈“¬‡¥◊Õπ °“√§—¥‡≈◊Õ°®–§—¥·¬°≈—°…≥–∑’Ë‡ªìπ

‡∑∑√“æ≈Õ¬¥å‰«â®π°«à“®–‰¥âµâπ‡∑∑√“æ≈Õ¬¥å∑—Èßµâπ

Õ“®µâÕß„™â‡«≈“π“π ∂â“„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕ√à«¡°—∫°“√§—¥‡≈◊Õ°µ“À¡àÕπ∑’Ë‰¥â√—∫ “√‚§≈™‘

Note : Numbers followed by * and ** were significantly different at 5% level and
1% level of probability, respectively.

Figure 4 Comparison of tetraploid with diploid

plants among 3 mulberry varieties (Noi,

khumpai and Yai Burirum) in terms of

an average stomatal size (A), stomatal

number (B) and leaf thickness (C).
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´‘π ‡¡◊ËÕµ“À¡àÕπ¡’°“√‡®√‘≠‡µ‘∫‚µ®–∂Ÿ°µ—¥·∫àß‡ªìπ

¢âÕ Ê ‡≈’È¬ß„πÕ“À“√„À¡à∑ÿ°‡¥◊Õπ ®–§—¥‡≈◊Õ°µâπ

‡∑∑√“æ≈Õ¬¥å‰¥â‡√Á«°«à“«‘∏’ª°µ‘ Õ’°∑—Èß™‘Èπ à«π

‡π◊ÈÕ‡¬◊ËÕ∑’Ë„™â¡’¢π“¥‡≈Á°®÷ß¡’‚Õ°“ ∑’Ë “√‚§≈™‘ ‘́π∂Ÿ°

´÷¡´—∫‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕÕ¬à“ß∑—Ë«∂÷ß ¡’º≈∑”„Àâ‡°‘¥µâπ

‡∑∑√“æ≈Õ¬¥å‰¥âßà“¬∑’Ë∑ÿ°§«“¡‡¢â¡¢âπ·≈–∑ÿ°™à«ß

‡«≈“∑’Ë·™à„π “√‚§≈™‘´‘π ´÷Ëß Õ¥§≈âÕß°—∫ Gupton

(1989) ∑’Ë„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ™à«¬„Àâæ◊™¬◊πµâπ

Rubus sp. ‡°‘¥‡∑∑√“æ≈Õ¬¥å ·≈–‰¡à‡ªìπ chimera ∑’Ë

∑ÿ°§«“¡‡¢â¡¢âπ¢Õß “√‚§≈™‘´‘π∑’Ë∑¥ Õ∫

°“√™—°π”„Àâ‡°‘¥À¡àÕπ‡∑∑√“æ≈Õ¬¥å°Á‡æ◊ËÕ

ª√–‚¬™πå„π°“√ª√—∫ª√ÿßæ—π∏ÿåÀ¡àÕπ  ”À√—∫„™â‡ªìπ

·À≈àßæ—π∏ÿ°√√¡„π°“√ √â“ßÀ¡àÕπ∑√‘æ≈Õ¬¥å

‡π◊ËÕß®“°À¡àÕπ∑√‘æ≈Õ¬¥å„Àâº≈º≈‘µ Ÿß §ÿ≥¿“æ„∫¥’

¡’§ÿ≥§à“Õ“À“√ Ÿß „Àâº≈¥’µàÕ°“√‡≈’È¬ß‰À¡¥—ß∑’Ë‰¥â

°≈à“«‰«â·≈â« À¡àÕπ‡∑∑√“æ≈Õ¬¥å∑’Ë‰¥â®“°°“√

∑¥≈Õßπ’È®–π”‰ª„™â„π°“√º ¡°—∫À¡àÕπ¥‘æ≈Õ¬¥å

 √â“ßÀ¡àÕπ∑√‘æ≈Õ¬¥å‡æ◊ËÕ»÷°…“·≈–«‘®—¬µàÕ‰ª

 √ÿª

°“√™—°π”„Àâ‡°‘¥‡∑∑√“æ≈Õ¬¥å¢ÕßÀ¡àÕπ

æ—π∏ÿåπâÕ¬ §ÿ≥‰æ·≈–„À≠à∫ÿ√’√—¡¬å ‚¥¬„™â “√‚§≈™‘́ ‘π

√à«¡°—∫‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ æ∫«à“°“√

√Õ¥™’«‘µ·≈–§«“¡ Ÿß¢ÕßµâπÀ¡àÕπ ¡’·π«‚πâ¡≈¥≈ß

‡¡◊ËÕ„™â “√‚§≈™‘´‘π∑’Ë§«“¡‡¢â¡¢âπ Ÿß·≈–™à«ß‡«≈“∑’Ë

Figure 7 Plantlet formation of mulberry,

tetraploid (left) and diploid (right),

after one month culture.

Figure 6 Tetraploid percentage of 3 mulberry

varieties (Noi, Khunpai and Yai

Burirum) after treated with various

percent colchicine concentrations

(0.02 – 0.1%) and soaking periods.

(2 – 5 days).

Figure 8 Acclimatized mulberry plants,

tetraploid (left) and diploid (right), six

months after transplanting to soil.
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