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The growth of Neck orange (Citrus reticulata Blanco) on seedling and cutting of trifoliate orange

hybrid rootstocks was studied at the Department of Plant Science, Faculty of Natural Resources, Prince of

Songkla University in order to select the appropriate rootstock. The stem cross section, growth characteris-

tic and isozyme pattern of Neck orange scion were investigated. One-year-old seedlings and cuttings (both

with 0.3-0.4 mm stem diameter) of Troyer citrange, Swingle citrumelo and Neck orange were used as root

stock for grafting with Neck orange scions. The diameter of upper and lower graft union, number of branches

and leaves, height, root length, shoot and root dry weight and shoot: root dry weight ratio of grafted plants

were measured at 24 weeks after grafting. The results showed that the structure of stem cross section of

Troyer citrange and Neck orange i.e. the size of periderm, vascular bundle and pith, were similar to that of

Neck orange. The vascular bundle of Swingle citrumelo was larger than that of the two rootstocks. Troyer

citrange rootstock gave the best results in all growth parameters of Neck orange. The study of isozymes

recorded an extra locus (Est 3) of Swingle citrumelo rootstock occurred in Neck orange at 24 and 48 weeks

after grafting.
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Growth of Neck orange scion on trifoliate orange hybrid rootstocks

Lim, M., et al.
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°“√»÷°…“‚§√ß √â“ß¢Õß≈”µâπ °“√‡®√‘≠‡µ‘∫‚µÀ≈—ß°“√µàÕ°‘Ëß ·≈–°“√∑¥ Õ∫≈”µâπ‡Àπ◊Õ·≈–„µâ√Õ¬µàÕ∑“ß™’«‡§¡’

‚¥¬‡∑§π‘§∑“ß‰Õ‚´‰´¡å „™âµâπµÕ â¡æ—π∏ÿå∑√Õ¬‡¬Õ√å´‘‡µ√π  «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ ·≈– â¡®ÿ° ·∫∫‡æ“–‡¡≈Á¥∑’Ë¡’¢π“¥

≈”µâπ 0.3-0.4 ¡¡. Õ“¬ÿ 1 ªï ·≈–°‘Ëßªí°™”∑’Ë¡’¢π“¥‡¥’¬«°—π ∑”°“√‡ ’¬∫¬Õ¥ â¡®ÿ°π“π 12  —ª¥“Àå ®÷ßπ”¡“»÷°…“

°“√‡µ‘∫‚µ¢Õß¢π“¥≈”µâπ ®”π«π°‘Ëß ®”π«π„∫ æ◊Èπ∑’Ë„∫ §«“¡ Ÿß §«“¡¬“«√“° πÈ”Àπ—°·Àâßµâπ·≈–√“° ·≈–

 —¥ à«π¢ÕßπÈ”Àπ—°µâπ: πÈ”Àπ—°·Àâß√“° ‡ªìπ‡«≈“ 24  —ª¥“Àå º≈°“√»÷°…“‚§√ß √â“ß≈”µâπ¢Õß â¡®ÿ°·≈–µâπµÕ∑—Èß

 Õß™π‘¥æ∫«à“∑√Õ¬‡¬Õ√å´‘‡µ√π¡’¢π“¥¢Õß™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡æÕ√‘‡¥‘√å¡ ∑àÕπÈ”∑àÕÕ“À“√ ·≈–·°π‰¡â„°≈â‡§’¬ß°—∫µâπ â¡®ÿ°

µâπµÕæ—π∏ÿå «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈¡’¢π“¥∑àÕπÈ”∑àÕÕ“À“√„À≠à°«à“ â¡®ÿ°·≈–∑√Õ¬‡¬Õ√å´‘‡µ√π º≈°“√»÷°…“°“√‡®√‘≠¢Õß

°‘Ëßæ—π∏ÿå â¡®ÿ°æ∫«à“ â¡®ÿ°∫πµâπµÕ â¡æ—π∏ÿå ∑√Õ¬‡¬Õ√å´‘‡µ√π¡’°“√‡æ‘Ë¡®”π«π°‘Ëß ®”π«π„∫ æ◊Èπ∑’Ë„∫ §«“¡ Ÿß §«“¡

¬“«√“° πÈ”Àπ—°·Àâßµâπ·≈–√“° ·≈– —¥ à«π¢ÕßπÈ”Àπ—°µâπ: πÈ”Àπ—°·Àâß√“° Ÿß ÿ¥ º≈°“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡å

æ∫·∂∫‡Õπ‰´¡å‡Õ ‡∑Õ‡√  (Est 3) ‡æ‘Ë¡¢÷Èπ∑’Ë â¡®ÿ°∑’Ë 24 ·≈– 48  —ª¥“Àå À≈—ß°“√µàÕ°‘Ëß „πµ”·Àπàß∑’Ë„°≈â‡§’¬ß

°—∫·∂∫‡Õπ‰´¡å∑’Ëæ∫„πµâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈

°“√øóôπøŸ°“√ª≈Ÿ° â¡®ÿ°„π¿“§„µâ§«√„Àâ‡°…µ√°√
¡’°“√‡≈◊Õ°„™âµâπæ—π∏ÿå‡æ◊ËÕ·°âªí≠À“°“√ª≈Ÿ° ‡™àπ µâπæ—π∏ÿå
®“°°“√¢¬“¬æ—π∏ÿå¥â«¬µâπµÕ∑’Ë·¢Áß·√ß·≈–‡¢â“°—π‰¥â¥’°—∫
 â¡®ÿ° ∑”„Àâ‰¥âº≈º≈‘µ∑’Ë¡’§ÿ≥¿“æ¥’ „Àâº≈¥°·≈–∑πµàÕ
‚√§√–∫“¥ ‡ªìπµâπ °“√„™âµâπæ—π∏ÿå â¡®ÿ°‡æ◊ËÕª≈Ÿ°∑’ËÕ”‡¿Õ
®–π– ®—ßÀ«—¥ ß¢≈“ ªí®®ÿ∫—π¬—ßπ‘¬¡„™âµâπæ—π∏ÿå®“°°“√
‡æ“–‡¡≈Á¥´÷Ëß§àÕπ¢â“ßª≈Õ¥‚√§„π√–¬–·√°ª≈Ÿ° ·≈–‡√‘Ë¡
· ¥ßÕ“°“√∑√ÿ¥‚∑√¡À≈—ß®“°ª≈Ÿ°‰ª·≈â«√–¬–Àπ÷Ëß ‡π◊ËÕß
®“°·¡≈ßæ“À–π”‚√§·≈–°“√√—°…“§«“¡ –Õ“¥‡§√◊ËÕß¡◊Õ
‡§√◊ËÕß„™â∑”„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§®“°µâπæ—π∏ÿå‡°à“∑’Ë¬—ß
„Àâº≈º≈‘µÕ¬Ÿà·≈–¬—ß‰¡à¡’°“√ª≈Ÿ°·∑π (¡ß§≈ ·≈–§≥–,
2536) ‡°…µ√Õ”‡¿Õ®–π–‰¥â∑¥≈Õßπ”µâπ¡– —ß¡“„™â‡ªìπ
µâπµÕ â¡®ÿ°√–¬–Àπ÷Ëß  ·µà¬—ß‰¡à¡’√“¬ß“π∂÷ßº≈ ”‡√Á®„π
°“√∑¥≈Õßπ’È  ªï æ.».2538 ‰¥â¡’°“√π”‡¢â“µâπµÕ≈Ÿ°º ¡
 â¡ “¡„∫∫“ßæ—π∏ÿå®“°µà“ßª√–‡∑»∑’Ë‰¥â√—∫°“√∑¥ Õ∫·≈â«
«à“¡’§ÿ≥ ¡∫—µ‘∑πµàÕ‚√§≈”µâπ∑√ÿ¥‚∑√¡·≈–‡¢â“°—π‰¥â¥’°—∫
 â¡·¡π¥“√‘π µ≈Õ¥®π‰¡à¡’º≈°√–∑∫µàÕ§ÿ≥¿“æº≈º≈‘µ
‡æ◊ËÕ„™â‡ªìπµâπµÕ â¡‡¢’¬«À«“π·≈– â¡™π‘¥Õ◊ËπÊ  Õ¬à“ß‰√

°Áµ“¡ ¬—ß‰¡à¡’√“¬ß“π¬◊π¬—π«à“æ—π∏ÿå¢ÕßµâπµÕ∑’Ëπ”‡¢â“¥—ß
°≈à“«¡’º≈µàÕ§ÿ≥¿“æº≈º≈‘µ â¡∑’Ëª≈Ÿ°„π ¿“æ·«¥≈âÕ¡
∑“ß¿“§„µâ¢Õßª√–‡∑»‰∑¬·µàª√–°“√„¥  ¡ß§≈ ·≈–§≥–
(2542) ‡ª√’¬∫‡∑’¬∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ â¡®ÿ°∑’ËµàÕ∑’Ë
°‘Ëß∫πµâπµÕ¡–π“«  â¡‡¢’¬«À«“π ·≈– â¡‚Õ ‚¥¬°“√«—¥
¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß  ®”π«π°‘Ëß  ®”π«π„∫  æ◊Èπ∑’Ë„∫
æ◊Èπ∑’Ë√“° §«“¡ Ÿß πÈ”Àπ—°·Àâß√“°·≈–„∫ æ∫«à“µâπ∑’ËµàÕ
∫πµâπµÕ â¡‡¢’¬«À«“π¡’°“√‡®√‘≠ Ÿß°«à“µâπ∑’ËµàÕ∫πµâπµÕ
¡–π“«·≈– â¡‚Õ ·≈–¡’ —¥ à«π√–À«à“ß√“°°—∫µâπ ¡¥ÿ≈°—π
µâπµÕ∑’Ë¥’§«√ àß‡ √‘¡§«“¡·¢Áß·√ß  àß‡ √‘¡§«“¡µâ“π∑“π
µàÕ‚√§√–∫“¥„π·µà≈–∑âÕß∂‘Ëπ ·≈–‰¡à àßº≈°√–∑∫µàÕº≈
º≈‘µ  Davies ·≈– Albrigo (1994) ‰¥â√“¬ß“π∂÷ß™π‘¥
¢Õß â¡∑’Ëπ‘¬¡π”¡“„™â‡ªìπµâπµÕ¡’ 7 ™π‘¥ ´÷Ëß„π·µà≈– °ÿ≈
√«¡≈Ÿ°º ¡‰«â¥â«¬ ‰¥â·°à 1) √—ø‡≈¡Õπ (Rough lemon:

Citrus jambhiri Lush.) 2) ´“«ÕÕ‡√π´å (Sour orange:

Citrus aurantium L.) 3)  «’∑ÕÕ‡√π´å (Sweet orange:

Citrus sinensis (L.) Osb.) 4) ‡°√øø√ÿäµ (Grapefruit:

Citrus paradisi) 5)  «’∑‰≈¡å (Sweet lime: Citrus
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aurantifolia) 6) ·¡π¥“√‘πÀ√◊Õ·∑π‡®Õ√‘π (Mandarin

or tangerine: Citrus reticulata) ‡ªìπµâπµÕ™π‘¥∑’Ëπ‘¬¡„™â
„π∑“ß°“√§â“ ‡æ√“–‡ªìπµâπµÕ∑’Ëµâ“π∑“πµàÕ°“√‡°‘¥‚√§
∑√’ ‡µ à́“‰«√—  ‚√§√“°‡πà“‚§π‡πà“ ·µà‰¡à “¡“√∂µâ“π∑“π
µàÕ‚√§·§ß‡§Õ√å ·≈–¬—ß‡ªìπµâπµÕ∑’Ë‰¡à∑πµàÕ ¿“æ§«“¡
·Àâß·≈âß  â¡°≈ÿà¡π’È ‰¥â·°à  â¡§≈’‚Õæ—µ√“·¡π¥“√‘π ·≈–
7) ‰µ√‚ø≈‘‡Õ∑ÕÕ‡√π´å (Trifoliate orange: Poncirus

trifoliata (L.) Raf.)   ·≈–≈Ÿ°º ¡ ‰¥â·°à æ—π∏ÿå¡Õ√åµ—π
(Morton) ‡∫π∑Õπ ´’-35 (Benton C-35) ´“‡«® (Sa-

vage)  §“√å√‘‚´´‘‡µ√π (Carrizo citrange)  ∑√Õ¬‡¬Õ√å
´‘‡µ√π (Troyer citrange) ·≈– «‘ß‡°‘≈´‘∑√Ÿ¡‘‚≈ (Swingle

citrumelo) ´÷Ëß â¡‡À≈à“π’È‡ªìπ∑’Ëπ‘¬¡„™â‡ªìπµâπµÕ¡“°∑’Ë ÿ¥
‡æ√“–„™âª≈Ÿ°‰¥â∑—Èß„π‡¢µ°÷Ëß√âÕπ·≈–‡¢µÀπ“«‡¬Áπ  “¡“√∂
∑πµàÕ ¿“æÕ“°“»‡¬Áπ®—¥‰¥â ∑π∑“πµàÕ‚√§„∫‡À≈◊Õßµâπ
‚∑√¡∑’Ë‡°‘¥®“°∑√’ ‡µ´à“‰«√—    ‚√§√“°‡πà“‚§π‡πà“·µà
ÕàÕπ·ÕµàÕ‚√§·§ß‡§Õ√å ·≈–™à«¬ àß‡ √‘¡§ÿ≥¿“æº≈º≈‘µ
¢Õß°‘Ëßæ—π∏ÿå¥’Õ’°¥â«¬ «‘∏’°“√¢¬“¬æ—π∏ÿåæ◊™‚¥¬°“√™”°‘Ëß
‡ªìπ«‘∏’∑’Ë∑”‰¥âßà“¬·≈–√«¥‡√Á« (π—π∑‘¬“, 2542) À“°π”¡“
„™â°—∫°“√‡µ√’¬¡µâπµÕ®–‰¥âµâπµÕ®”π«π¡“°·≈–¬àπ√–¬–
‡«≈“„π°“√‡µ√’¬¡µâπµÕ  ·≈–„πæ◊™µ√–°Ÿ≈ â¡‚¥¬‡©æ“–
¡–π“«  “¡“√∂™”°‘ËßÕÕ°√“°‰¥âßà“¬ À“°„™âµâπµÕªí°™”
°‘Ëß®–‡µ√’¬¡µâπµÕ‰¥âßà“¬ √«¥‡√Á« ·≈–‰¥âµâπµÕ®”π«π¡“°
¥—ßπ—Èπ®÷ß‰¥â∑¥≈Õß„™âµâπµÕ∑’Ë¢¬“¬æ—π∏ÿå‚¥¬°“√ªí°™”°‘Ëß
‡ª√’¬∫‡∑’¬∫°—∫µâπµÕ∑’Ë‰¥â®“°°“√‡æ“–‡¡≈Á¥

‰Õ‚´‰´¡å §◊Õ ‡Õπ‰´¡å™π‘¥µà“ßÊ „π ‘Ëß¡’™’«‘µ™π‘¥
Àπ÷Ëß ∑”Àπâ“∑’Ë°√–µÿâπÀ√◊Õ∑”ªØ‘°‘√‘¬“Õ¬à“ß‡¥’¬«°—π·µà¡’
√Ÿª·∫∫À√◊Õ¡«≈µà“ß°—π ·≈–¡’§«“¡®”‡æ“–µàÕ‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ
‡´≈≈å §«“¡·µ°µà“ß¥—ß°≈à“«‡°‘¥®“°°≈‰° 2 ª√–°“√ §◊Õ
æ—π∏ÿ°√√¡ ´÷Ëß‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß
‡§¡’¢Õß‚æ≈’‡æ∫‰∑¥å„π°√–∫«π°“√·ª≈√À— ¢âÕ¡Ÿ≈∑”„Àâ
√Ÿª·∫∫‡Õπ‰´¡å‡ª≈’Ë¬π‰ª ·≈– ¿“æ·«¥≈âÕ¡ ´÷Ëß‡°‘¥¿“¬
À≈—ß®“°°“√·ª≈√À— æ—π∏ÿ°√√¡‡ªìπ “¬‚æ≈’‡æ∫‰∑¥å
µ”·Àπàß¢Õß‰Õ‚´‰´¡å„π‡´≈≈å à«π„À≠àÕ¬Ÿà„π‰´‚µæ≈“  ÷́¡
À√◊ÕÕ“®Õ¬Ÿà„π¢Õß‡À≈«¿“¬„π‡´≈≈åÀ√◊ÕÕ¬Ÿàµ‘¥°—∫‡´≈≈å
‡¡¡‡∫√π ‰Õ‚´‰´¡å¢Õßæ◊™™—Èπ Ÿß§àÕπ¢â“ß§ß∑’Ë ‰Õ‚´‰´¡å
„π‰´‚µæ≈“ ´÷¡¡—°¡’§«“¡º—π·ª√¡“°°«à“‰Õ‚´‰´¡å„π
Õ«—¬«–∑’Ë®”‡æ“– (Markert and Moller, 1959 Õâ“ß‚¥¬

∏’√–™—¬, 2540)  ®“°√Ÿª·∫∫‰Õ‚´‰´¡å∑’Ë·µ°µà“ß°—π„πæ◊™
·µà≈–™π‘¥ “¡“√∂π”¡“„™â„π°“√®”·π° “¬æ—π∏ÿåæ◊™‰¥â
 ¡ªÕß ·≈–§≥– (2538) ∑”°“√µ√«® Õ∫æ—π∏ÿå Lansium

domesticum Correa. 4 ™π‘¥ §◊Õ ≈Õß°Õß ≈“ß “¥ ¥Ÿ°Ÿ
·≈–¥Ÿ°Ÿ·ª√·¡√å¢ÕßÕ”‡¿Õπ“∑«’·≈–Õ”‡¿Õ –‡¥“ ®—ßÀ«—¥
 ß¢≈“ æ∫«à“‰Õ‚´‰´¡å 4 √–∫∫ §◊Õ ‡ªÕ√åÕÕ°´‘‡¥  ·Õ´‘¥
øÕ ø“‡µ  ‡Õ ‡µÕ‡√  ·≈–øÕ ‚ø°≈Ÿ‚§‰Õ‚´‡¡Õ‡√  ¡’
√Ÿª·∫∫‰Õ‚´‰´¡å™—¥‡®π∑’Ë ÿ¥  King ·≈–§≥– (1996)

‰¥â∑”°“√·¬° “¬æ—π∏ÿå â¡„πª√–‡∑»ÕÕ ‡µ√‡≈’¬  °≈ÿà¡
¥‘∫æ≈Õ¬¥å ·≈–∑√‘∫æ≈Õ¬¥å æ∫«à“ ‰Õ‚´‰´¡å 4 √–∫∫ §◊Õ
¡“‡≈∑¥’‰Œ‚¥√®’‡π  6-øÕ ‚ø°≈Ÿ‚§‡π∑¥’‰Œ‚¥√®’‡π  ™‘§‘-
‡¡∑¥’‰Œ‚¥√®’‡π  ·≈–øÕ ‚ø°≈Ÿ‚§‰Õ‚´‡¡Õ‡√   “¡“√∂„™â
®”·π°°≈ÿà¡¢Õß â¡‰¥â™—¥‡®π  Elisiaria ·≈–§≥– (1999)

‰¥â∑”°“√»÷°…“ “¬æ—π∏ÿåµâπ°”‡π‘¥¢Õß â¡·¡π¥“√‘π “¬
æ—π∏ÿå§“√å«Õ≈‡Œ’¬  ́ ÷Ëß‡ªìπæ—π∏ÿåº ¡®“° â¡ 12 ™π‘¥ æ∫«à“
‰Õ‚´‰´¡å 6 √–∫∫ §◊Õ ¡“‡≈∑¥’‰Œ‚¥√®’‡π  ‰Õ‚´´‘‡∑√µ¥’
‰Œ‚¥√®’‡π   °≈Ÿµ“‡¡∑ÕÕ°´“‚≈Õ–´‘‡µ∑  ∑√“π´“¡‘‡π 
øÕ ‚ø°≈Ÿ‚§¡‘«‡µ  øÕ ‚ø°≈Ÿ‚§‰Õ‚´‡¡Õ‡√  ·≈–≈’«™’π
‡Õ¡’π‡ª∫µ‘‡¥   “¡“√∂„™â·¬° “¬æ—π∏ÿå â¡·¡π¥“√‘π·≈–
≈Ÿ°º ¡‰¥â¥’∑’Ë ÿ¥  ”À√—∫°“√„™â‰Õ‚´‰´¡å‡æ◊ËÕµ√«® Õ∫°“√
‡¢â“°—π‰¥â¢ÕßµâπµÕπ—Èπ¬—ß¡’°“√»÷°…“°—ππâÕ¬¡“°  ¡“≈’
(2541) ‰¥â»÷°…“‡ªìπ§π·√°‚¥¬π”‰Õ‚´‰´¡å 4 √–∫∫ §◊Õ
‡ªÕ√åÕÕ°´‘‡¥  ‡Õ ‡µÕ‡√  ·Õ≈°ÕŒÕ≈å¥’‰Œ‚¥√®’‡π ·≈–
øÕ ‚ø°≈Ÿ‚§ ¡‘«‡∑  „™â∑¥ Õ∫°“√‡®√‘≠¢Õßµâπ â¡‚™°ÿπ
∑’ËµàÕ°‘Ëß∫πµâπµÕ â¡  8  ™π‘¥  §◊Õ   â¡‡¢’¬«À«“π  ¡– —ß
 â¡ø√’¡Õßµå ¡–°√Ÿ¥  â¡´à“  â¡‚Õ ¡–¢«‘¥·≈–¡–π“« ‡ªìπ
‡«≈“ 5 ‡¥◊Õπ æ∫«à“√–∫∫‡ªÕ√åÕÕ°´‘‡¥ ¡’√Ÿª·∫∫‡Õπ‰´¡å
™—¥‡®π·≈– “¡“√∂∫àß™’È°“√¡’Õ‘∑∏‘æ≈¢ÕßµâπµÕ‰¥â ·≈–
®“°∑ƒ…Æ’¢Õß§«“¡ —¡æ—π∏å√–À«à“ß‡´≈≈å‡¡◊ËÕ¡’°“√µàÕ°‘Ëß
·≈–¡’°“√ª√– “πµ—«¢Õß√Õ¬µàÕ√–À«à“ß‡´≈≈å∑’Ë·µ°µà“ß
°—π¬àÕ¡ àßº≈∂÷ß°“√· ¥ßÕÕ°„π√–¥—∫‚¡‡≈°ÿ≈ ·≈–·ª≈
√À— æ—π∏ÿ°√√¡ÕÕ°¡“„π√Ÿª¢Õß‚ª√µ’πÀ√◊Õ‡Õπ‰´¡å∑’Ë
 “¡“√∂µ√«® Õ∫‰¥â  °“√„™â‰Õ‚´‰´¡å‡ªìπµ—«∫àß™’È°“√‡¢â“
°—π‰¥â√–À«à“ßµâπµÕ°—∫°‘Ëß‡≈’È¬ßπ—∫«à“¡’»—°¬¿“æ Ÿß¡“°

¥—ßπ—Èπ„π°“√»÷°…“π’È®÷ß„™â‡∑§π‘§‰Õ‚´‰´¡å√à«¡°—∫
¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ„π°“√µ√«® Õ∫Õ‘∑∏‘æ≈·≈–§«“¡
 —¡æ—π∏å√–À«à“ßµâπµÕ°—∫°‘Ëßæ—π∏ÿå¥’



Songklanakarin J. Sci. Technol.

Vol. 25  No. 6  Nov.-Dec. 2003 718

Growth of Neck orange scion on trifoliate orange hybrid rootstocks

Lim, M., et al.

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

°“√‡µ√’¬¡µâπµÕ·≈–°‘Ëßæ—π∏ÿå¥’

µâπµÕ (rootstock) ®“°°“√ªí°™”°‘Ëß ‚¥¬„™â°‘Ëß â¡
®ÿ°¢π“¥Õ“¬ÿ 2 ªï ·≈–°‘Ëß â¡∑√Õ¬‡¬Õ√å´‘‡µ√π  «‘ß‡°‘≈-
´‘∑√Ÿ¡‘‚≈ ∑’Ë¡’¢π“¥ 0.3 -0.4 ´¡. (®“°Õ”‡¿ÕΩ“ß ®—ßÀ«—¥
‡™’¬ß„À¡à) °√’¥‚§π°‘Ëß¬“« 1.5 ́ ¡. ®ÿà¡ “√ŒÕ√å‚¡π‡√àß√“°
NAA §«“¡‡¢â¡¢âπ 1,000 ppm π“π 15 π“∑’ ªí°™”„π
°√–∫–æàπÀ¡Õ°∑’Ë¡’∑√“¬·≈–¢ÿ¬¡–æ√â“« Õ—µ√“ à«π 1:1

‡ªìπ«— ¥ÿ™”  „™â‡«≈“π“π 8  —ª¥“Àå  ®÷ß¬â“¬°‘Ëß™”∑’Ë¡’√“°
ßÕ°·≈â« ≈ßª≈Ÿ°„π∂ÿß¥”¢π“¥ 5×8 π‘È« π“π 4  —ª¥“Àå
®÷ß„™â‡ªìπµâπµÕ ”À√—∫¢¬“¬æ—π∏ÿå

„™â°‘Ëßæ—π∏ÿå (scion) ®“°µâπ â¡®ÿ°¢π“¥Õ“¬ÿ 2 ªï
¡’°“√¥Ÿ·≈√—°…“‚¥¬°“√„ÀâªÿÜ¬ Ÿµ√ 15-15-15 Õ—µ√“ 5 °√—¡/
µâπ/‡¥◊Õπ ∑”°“√©’¥æàπ “√‡§¡’ªÑÕß°—π°”®—¥ÀπÕπ™Õπ„∫
·≈–‡æ≈’È¬ÕàÕπ„π™à«ß·µ°„∫ÕàÕπ ‡æ◊ËÕ„Àâµâπæ—π∏ÿå·¢Áß·√ß
·≈–ª≈Õ¥‚√§

°“√µ√«® Õ∫‡Õπ‰´¡å

°“√ °—¥‡Õπ‰´¡å

µ—¥·¬°‡ª≈◊Õ°≈”µâπ à«π‡Àπ◊Õ·≈–„µâ√Õ¬µàÕ°«â“ß
0.30×0.30 ´¡. ¡“∫¥√à«¡°—∫ “√≈–≈“¬∫—æ‡øÕ√å (‚°√àß
‡¬Áπ) ´÷Ëßª√–°Õ∫¥â«¬ Tris-HCl ‡¢â¡¢âπ 0.5 ‚¡≈“√å (pH

7.5),  polyvinyl-pyrrolidone (PVP) ‡¢â¡¢âπ 2%,  2-

mercapthoethanol  ‡¢â¡¢âπ  1%  (ª√‘¡“µ√/ª√‘¡“µ√),
disodiumethylenediaminetetraacetate (Na

2
EDTA)

‡¢â¡¢âπ 2 ¡‘≈≈‘‚¡≈“√å  ª√‘¡“µ√ 30 ‡∑à“¢ÕßπÈ”Àπ—°æ◊™
®“°π—Èπ‡∑µ—«Õ¬à“ßæ◊™∑’Ë∫¥≈–‡Õ’¬¥„ àÀ≈Õ¥‡Õø‡æπ¥Õ√åø
π”‰ªÀ¡ÿπ‡À«’Ë¬ßµ°µ–°Õπ∑’Ë§«“¡‡√Á« 12,000 √Õ∫/ π“∑’
‡ªìπ‡«≈“ 15 π“∑’ ∑’Ë 4ºC µ“¡«‘∏’°“√∑’Ë√“¬ß“π‚¥¬ ¡“≈’
(2541) ‡°Á∫ “√≈–≈“¬„ µÕπ∫π‰ª„™â·¬°‰Õ‚´‰´¡åµàÕ‰ª

°“√‡µ√’¬¡Õ–§√‘≈“‰¡¥å‡®≈

„π°“√»÷°…“π’È„™âÕ–§√‘≈“‰¡¥å‡®≈™π‘¥‰¡àµàÕ‡π◊ËÕß
‚¥¬·∫àß‡ªìπ 2  à«π §◊Õ ‡®≈µÕπ∫π ª√–°Õ∫¥â«¬Õ–§√‘-
≈“‰¡¥å§«“¡‡¢â¡¢âπ 3% ·≈–‡®≈ à«π≈à“ß∑’Ë¡’§«“¡‡¢â¡¢âπ
¢ÕßÕ–§√‘≈“‰¡¥å 10%

°“√«‘‡§√“–Àå√Ÿª·∫∫‡Õπ‰´¡å

¥Ÿ¥ “√≈–≈“¬ à«π„ „ àÀ≈Õ¥‡Õø‡æπ¥Õ√åø„À¡à

·≈â«π”‰ª·¬°‡Õπ‰´¡å¥â«¬‡§√◊ËÕßÕ‘‡≈Á°‚µ√‚ø√‘́ ’ ·∫∫·π«
µ—Èß ¥â«¬°“√¥Ÿ¥ “√≈–≈“¬æ◊™∑’Ë °—¥‰¥â 15 ‰¡‚§√≈‘µ√ º ¡
°—∫ bromphenol blue 2 ‰¡‚§√≈‘µ√ „ à„π√àÕßÀ«’·ºàπ‡®≈
¿“¬„µâ°√–· ‰øøÑ“§ß∑’Ë 100 ‚«≈µå µ“¡«‘∏’°“√¢Õß Hame

·≈– Rickwood (1981) Õâ“ß‚¥¬  ¡ªÕß ·≈–§≥– (2538)

‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß  (À√◊Õ —ß‡°µ®“°·∂∫ bromphenol

blue ‡§≈◊ËÕπ¡“∂÷ß¢Õ∫≈à“ß‡®≈)
°“√¬âÕ¡ ’‡Õπ‰´¡å

¬âÕ¡ ’‡Õπ‰´¡å¥â«¬√–∫∫‡Õ ‡µÕ‡√   ‚¥¬π”·ºàπ
‡®≈∑’Ëºà“π°“√·¬°‡Õπ‰´¡å¢â“ßµâπ‰ª·™à„π “√≈–≈“¬∑’Ë
‡ªìπ “√µ—Èßµâπ (substrate) ¢Õß‡Õπ‰´¡å‡Õ ‡µÕ‡√  π”‰ª
‡¢¬à“∫π‡§√◊ËÕß‡¢¬à“∑’Ë§«“¡‡√Á«√Õ∫ 80 §√—ÈßµàÕπ“∑’ (‡æ◊ËÕ
‡√àßªØ‘°‘√‘¬“ ·≈–ªÑÕß°—π°“√®—∫µ—«¢Õß “√‡°‘¥‡ªìπµ–°Õπ
∑”„Àâ§«“¡™—¥‡®π¢Õß·∂∫‡Õπ‰´¡å≈¥≈ß) √Õ®π‡ÀÁπ·∂∫
‡Õπ‰´¡å™—¥‡®πÀ√◊Õ·∂∫ ’§ß∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß π”¡“≈â“ß ’
¥â«¬πÈ”°≈—Ëπ 2-3 §√—Èß

1. ≈—°…≥–·≈–¢π“¥‚§√ß √â“ß¢Õß≈”µâπµ—¥¢«“ß â¡®ÿ°

·≈–µâπµÕ

∑”°“√»÷°…“‚§√ß √â“ß¢Õß≈”µâπµ—¥¢«“ß¢Õß â¡®ÿ°
·≈–µâπµÕ∑’Ë¬—ß‰¡à¡’°“√µàÕ°‘Ëß§◊Õ ∑√Õ¬‡¬Õ√å´‘‡µ√π ·≈–
 «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ ∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ 0.25

´¡. ¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ (scanning elec-

tron microscopy: SEM) ‚¥¬µ—¥≈”µâπÀπ“ 0.20 ´¡.
¥Õß„π¢«¥¥Õßµ—«Õ¬à“ß∑’Ë∫√√®ÿ “√≈–≈“¬√—°…“ ¿“æ‡´≈≈å
FAA ´÷Ëßª√–°Õ∫¥â«¬øÕ√å¡“≈‘π:°√¥Õ“´‘µ‘°:·Õ≈°ÕŒÕ≈å
50% „πÕ—µ√“ à«π 1:1:18  à«π ·≈â«π”‰ª¥Ÿ¥Õ“°“»¥â«¬
‡§√◊ËÕß¥Ÿ¥ ÿ≠≠“°“» (vacuum pump) ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß
‡æ◊ËÕ™à«¬„Àâ “√≈–≈“¬√—°…“ ¿“æ‡´≈≈å·∑√°‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ
‰¥â¥’¢÷Èπ‡π◊ËÕß®“°µ—«Õ¬à“ßæ◊™‡ªìπ‰¡â‡π◊ÈÕ·¢Áß «“ß·™àµ—«Õ¬à“ß
„π “√≈–≈“¬ FAA ‡ªìπ‡«≈“ 1  —ª¥“Àå ®“°π—Èπ√‘π “√
≈–≈“¬ FAA ÕÕ°  ·≈â«¥÷ßπÈ”¥â«¬·Õ≈°ÕŒÕ≈å∑’Ë¡’§«“¡
‡¢â¡¢âπ 70, 80, 95 ·≈– 100% µ“¡≈”¥—∫  ·µà≈–§«“¡
‡¢â¡¢âπ·™à‡ªìπ‡«≈“ 30 π“∑’ 2 §√—Èß ®“°π—Èπ∑”„Àâ·Àâß¥â«¬
‡§√◊ËÕß critical point drying (CPD) ·≈â«π”µ—«Õ¬à“ßæ◊™
µ‘¥∫π·∑àπ∑Õß‡À≈◊Õß (stub) ·≈â«©“∫¥â«¬‚¡‡≈°ÿ≈¢Õß
‚≈À– ‡™àπ æ“≈“‡¥’¬¡º ¡∑Õß§” (Au-Pd) µ“¡«‘∏’°“√
¢Õß‡«§‘π (2524)  ·≈–π”¡“ àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2546
°“√‡®√‘≠¢Õß â¡®ÿ°∫πµâπµÕ≈Ÿ°º ¡ â¡ “¡„∫

¡ß§≈  ·´àÀ≈‘¡ ·≈–§≥–719

Õ‘‡≈Á§µ√Õπ·∫∫ àÕß°√“¥ ·≈–∑”°“√µ√«® Õ∫‚§√ß √â“ß
·≈–¢π“¥ à«πµà“ßÊ ¢Õß≈”µâπµ—¥¢«“ßµâπ â¡ ∫—π∑÷°¿“æ
„π·µà≈–™π‘¥µâπµÕ

2. °“√‡®√‘≠¢Õßµâπ â¡®ÿ°∫πµâπµÕ®“°°“√¢¬“¬æ—π∏ÿå

‚¥¬«‘∏’°“√‡æ“–‡¡≈Á¥·≈–ªí°™”°‘Ëß

„™âµâπµÕ‡æ“–‡¡≈Á¥‚¥¬§—¥‡≈◊Õ°¢π“¥‡ âπºà“π»Ÿπ¬å
°≈“ßµâπ‡∑à“°—∫µâπµÕ®“°°‘Ëßªí°™”®”π«π 30 µâπ «“ß·ºπ
°“√∑¥≈Õß·∫∫·ø°∑Õ‡√’¬≈ ®—¥°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥
(completely randomized design) ¡’ 2 ªí®®—¬ ‚¥¬ªí®®—¬
∑’Ë 1 §◊Õ ·∫∫°“√¢¬“¬æ—π∏ÿå¢ÕßµâπµÕ ª√–°Õ∫¥â«¬µâπµÕ
®“°°“√‡æ“–‡¡≈Á¥ ·≈–µâπµÕ®“°°“√ªí°™”°‘Ëß  ªí®®—¬∑’Ë 2
§◊Õ æ—π∏ÿå¢ÕßµâπµÕ ª√–°Õ∫¥â«¬  â¡®ÿ° ∑√Õ¬‡¬Õ√å´‘‡µ√π
·≈– «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈  ¡’  6   ‘Ëß∑¥≈Õß  (treatment  com-

binations) 5 ´È” ¥—ßπ’È
 ‘Ëß∑¥≈Õß∑’Ë 1  µâπµÕ â¡®ÿ°‡æ“–‡¡≈Á¥
 ‘Ëß∑¥≈Õß∑’Ë 2  µâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√π‡æ“–‡¡≈Á¥
 ‘Ëß∑¥≈Õß∑’Ë 3  µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈‡æ“–‡¡≈Á¥
 ‘Ëß∑¥≈Õß∑’Ë 4  µâπµÕ â¡®ÿ°ªí°™”°‘Ëß
 ‘Ëß∑¥≈Õß∑’Ë 5  µâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√πªí°™”°‘Ëß
 ‘Ëß∑¥≈Õß∑’Ë 6  µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ªí°™”°‘Ëß
ª√–‡¡‘πº≈‚¥¬«—¥°“√‡®√‘≠‡µ‘∫‚µµâπ â¡®ÿ°∑’ËµàÕ°‘Ëß

∫πµâπµÕ™π‘¥µà“ßÊ  §◊Õ  ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ
∫√‘‡«≥‡Àπ◊Õ·≈–„µâ√Õ¬µàÕ 1 ´¡. π—∫®”π«π°‘Ëß ®”π«π
„∫  §«“¡ Ÿß  ·≈–æ◊Èπ∑’Ë„∫  ∑ÿ°‡¥◊Õπ  «—¥§«“¡¬“«√“°  ™—Ëß
πÈ”Àπ—°·Àâß„∫·≈–√“°„π —ª¥“Àå∑’Ë 24 À≈—ß°“√‡ ’¬∫¬Õ¥

3. °“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡å¢Õß â¡®ÿ°·≈–µâπµÕ¿“¬

À≈—ß°“√µàÕ°‘Ëß

∑”°“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡å®“°·∂∫‡Õπ‰´¡å‡Àπ◊Õ
·≈–„µâ√Õ¬µàÕ¢Õßµâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ 3 ™π‘¥ §◊Õ
 â¡ “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå∑√Õ¬‡¬Õ√å·≈– “¬æ—π∏ÿå «‘ß‡°‘≈
‚¥¬°“√ °—¥‡Õπ‰´¡å «‘‡§√“–Àå√Ÿª·∫∫·≈–¬âÕ¡ ’‡Õπ‰´¡å
µ“¡«‘∏’°“√∑’Ë°≈à“«·≈â«¢â“ßµâπ  ®“°π—Èπµ√«® Õ∫√Ÿª·∫∫
‰Õ‚´‰´¡å¢Õß°‘Ëßæ—π∏ÿå â¡®ÿ°·≈–µâπµÕ â¡·µà≈–™π‘¥ ∫—π∑÷°
¿“æ‡ª√’¬∫‡∑’¬∫°“√‡°‘¥·∂∫‡Õπ‰´¡å¢Õß â¡®ÿ°∑’ËµàÕ°‘Ëß∫π
µâπµÕ∑—Èß 3 ™π‘¥

º≈°“√∑¥≈Õß

1. ≈—°…≥–·≈–¢π“¥‚§√ß √â“ß¢Õß≈”µâπµ—¥¢«“ß â¡®ÿ°

·≈–µâπµÕ

°“√µ√«® Õ∫≈—°…≥–·≈–¢π“¥‚§√ß √â“ß¿“¬„π
≈”µâπ¥â“πµ—¥¢«“ß¢Õß â¡®ÿ°·≈–µâπµÕ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ ·∫àß·¬°‰¥â‡ªìπ 3 ™—Èπ ‰¥â·°à
‡π◊ÈÕ‡¬◊ËÕ‡æÕ√‘‡¥‘√å¡ (periderm) ´÷Ëß‡ªìπ‚§√ß √â“ßÕ‘æ‘‡¥Õ√å-
¡‘  (epidermis)  ·≈–§Õ√å‡∑° (cortex)  ª√–°Õ∫¥â«¬
æ“‡√Áß‰§¡à“ (parenchyma) ™—Èπ°≈“ß À√◊Õ√–∫∫≈”‡≈’¬ß
(vascular  system)  ª√–°Õ∫¥â«¬  ∑àÕ≈”‡≈’¬ßÕ“À“√
(phloem) ·≈–∑àÕ≈”‡≈’¬ßπÈ” (xylem) ·≈–™—Èπ„π ª√–°Õ∫
¥â«¬ ·°π‰¡â (pith) ´÷Ëß‡ªìπ‡´≈≈åæ◊Èπ∑’ËÕ¬Ÿà à«π°≈“ß¢Õß
≈”µâπ °“√‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‚§√ß √â“ß≈”µâπ™—Èπµà“ßÊ
°“√‡ª√’¬∫‡∑’¬∫¢π“¥‚§√ß √â“ß≈”µâπæ∫«à“µâπµÕ∑√Õ¬-
‡¬Õ√å¡’™—Èπ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡æÕ√‘‡¥‘√å¡ ∑àÕπÈ”∑àÕÕ“À“√ ·≈– à«π
¢Õß·°π‰¡â„°≈â‡§’¬ß°—∫ â¡®ÿ° ·≈–µâπµÕ «‘ß‡°‘≈ ‘́µ√Ÿ¡‘‚≈
¡’¢π“¥¢Õß‡π◊ÈÕ‡¬◊ËÕ∑àÕπÈ”·≈–∑àÕÕ“À“√„À≠à°«à“ â¡®ÿ°·≈–
∑√Õ¬‡¬Õ√å´‘‡µ√π (Table 1) ≈—°…≥–‚§√ß √â“ß™—Èπµà“ßÊ
¡’¥—ßπ’È

µâπ â¡®ÿ° ¡’‡´≈≈å™—ÈππÕ°°«â“ß‡©≈’Ë¬ 0.147 ¡¡. ‚¥¬
·∫àß‡ªìπ 2  à«π §◊Õ ‡æÕ√‘‡¥‘√å¡·≈–§Õ√å‡∑° ∑’Ë¡’¢π“¥
°«â“ß‡©≈’Ë¬ 0.052 ·≈– 0.095 ¡¡. µ“¡≈”¥—∫  ‡´≈≈å™—Èπ
°≈“ß ¡’§«“¡°«â“ß‡©≈’Ë¬‡∑à“°—∫ 0.645 ¡¡. ·∫àß‰¥â‡ªìπ 2

 à«π §◊Õ ∑àÕÕ“À“√·≈–∑àÕπÈ” ∑’Ë¡’§«“¡°«â“ß‡©≈’Ë¬‡∑à“°—∫
0.144 ·≈– 0.501 ¡¡. µ“¡≈”¥—∫  ·≈–‡´≈≈å™—Èπ„πÀ√◊Õ
 à«π¢Õß·°π‰¡â ¡’§«“¡°«â“ß‡©≈’Ë¬ 0.496 ¡¡. ·≈–‡¡◊ËÕ
‡∑’¬∫Õ—µ√“ à«π§«“¡°«â“ß√–À«à“ß™—ÈππÕ°:™—Èπ°≈“ß:™—Èπ„π
¡’Õ—µ√“ à«π‡∑à“°—∫ 1:4.39:3.38 ‡∑à“¢Õß√—»¡’≈”µâπ (Figure

1A)  ·≈–‡¡◊ËÕæ‘®“√≥“‡©æ“–≈—°…≥–¢Õß∑àÕ≈”‡≈’¬ßπÈ”
µ—¥¢«“ß æ∫«à“‰´‡≈¡‡√¬å¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ√–‡∫’¬∫
ª√“°Æ‡ªìπ™à«ß —ÈπÊ ·≈–æÕ√å (pore) ´÷Ëß¡’≈—°…≥–‡ªìπ∑àÕ
°≈¡ ‡ªìπ‡´≈≈å‡¥’Ë¬«Ê ¢π“¥„À≠à °“√®—¥‡√’¬ßµ—«°√–®—¥
°√–®“¬   à«πæÕ√å∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡≈Á°®–Õ¬Ÿà
„°≈â·°π‰¡â ·≈–æÕ√å¢π“¥„À≠à®–Õ¬Ÿà„°≈â∫√‘‡«≥§Õ√å‡∑°
 ”À√—∫®”π«πæÕ√å∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¡“°°«à“
12.5 ‰¡‚§√‡¡µ√  ¡’®”π«π‡©≈’Ë¬ Ÿß ÿ¥‡∑à“°—∫ 43 æÕ√å/
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¡.¡2 ·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß®“° â¡™π‘¥Õ◊ËπÊ ·≈–¡’
®”π«πæÕ√åµàÕæ◊Èπ∑’ËÀπâ“µ—¥™—Èπ∑àÕ≈”‡≈’¬ßπÈ” Ÿß ÿ¥ ‡∑à“°—∫
135.02 æÕ√å (Figure 1B and Table 1)

 â¡ “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå∑√Õ¬‡¬Õ√å´‘‡µ√π  ¡’
‡´≈≈å™—ÈππÕ°°«â“ß‡©≈’Ë¬ 0.168 ¡¡. ‚¥¬·∫àß‡ªìπ à«π¢Õß
‡æÕ√‘‡¥‘√å¡ 0.06 ¡¡. §Õ√å‡∑° 0.108 ¡¡. ™—Èπ°≈“ß¡’
§«“¡°«â“ß‡©≈’Ë¬‡∑à“°—∫ 0.737 ¡¡. ´÷Ëß‡ªìπ à«π¢Õß∑àÕ
Õ“À“√ 0.164 ¡¡. ·≈–∑àÕπÈ” 0.573 ¡¡. ·≈–™—Èπ„πÀ√◊Õ
·°π‰¡â¡’§«“¡°«â“ß‡©≈’Ë¬‡∑à“°—∫ 0.567 ¡¡. (Table 1)

‰´‡≈¡‡√¬å¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ√–‡∫’¬∫ ª√“°Æ‡ªìπ™à«ß
 —ÈπÊ ·≈–æÕ√å„π™—Èπ∑àÕ≈”‡≈’¬ßπÈ”¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ
√–‡∫’¬∫ ¡’∑—Èß·∫∫°√–®“¬‡ªìπ∑àÕ‡¥’Ë¬«Ê ·≈–·∫∫µàÕ‡ªìπ
·∂«¬“« 2-3 æÕ√å ‚¥¬æÕ√å∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß‡≈Á°®–
Õ¬Ÿà„°≈â·°π‰¡â·≈–æÕ√å¢π“¥„À≠àÕ¬Ÿà„°≈â§Õ√å‡∑° å ·≈–¡’
®”π«πæÕ√å‡©≈’Ë¬‡∑à“°—∫ 25 æÕ√å/¡.¡2 ·≈–¡’®”π«πæÕ√å
µàÕæ◊Èπ∑’ËÀπâ“µ—¥™—Èπ∑àÕ≈”‡≈’¬ßπÈ”‡∑à“°—∫ 89.9 æÕ√å (Table

1 and Figure 1D)

 â¡ “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå «‘ß‡°‘≈ ¡’‡´≈≈å™—ÈππÕ°
°«â“ß‡©≈’Ë¬ 0.069 ¡¡. ‚¥¬·∫àß‡ªìπ à«π‡æÕ√‘‡¥‘√å¡ 0.034

¡¡. ·≈–§Õ√å‡∑° 0.035 ¡¡. ™—Èπ°≈“ß¡’§«“¡°«â“ß‡©≈’Ë¬
‡∑à“°—∫ 0.866 ¡¡. ´÷Ëß‡ªìπ à«π¢Õß∑àÕÕ“À“√ 0.179 ¡¡.
·≈–∑àÕπÈ” 0.687 ¡¡. ·≈–™—Èπ„πÀ√◊Õ·°π‰¡â¡’§«“¡°«â“ß
‡©≈’Ë¬ Ÿß ÿ¥‡∑à“°—∫ 0.362 ¡¡. (Table 1)  ‰´‡≈¡‡√¬å„π
∑àÕ≈”‡≈’¬ßπÈ”¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ√–‡∫’¬∫ ª√“°Æ‡ªìπ
™à«ß —ÈπÊ  æÕ√å¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ√–‡∫’¬∫·≈–√Ÿª·∫∫
‰¡à·πàπÕπ ¡’∑—Èß·∫∫‡ªìπ∑àÕ‡¥’Ë¬«Ê ‡°“–°—π‡ªìπ°≈ÿà¡ 2-5

æÕ√å  ·≈–·∫∫‡√’¬ßµàÕ°—π‡ªìπ·∂«¬“« 2-3 æÕ√å  ·≈–¡’

®”π«πæÕ√å‡©≈’Ë¬‡∑à“°—∫ 26 æÕ√å/¡¡2 ·≈–¡’®”π«πæÕ√å
µàÕæ◊Èπ∑’ËÀπâ“µ—¥™—Èπ∑àÕ≈”‡≈’¬ßπÈ”‡∑à“°—∫ 112.06 æÕ√å
(Table 1 and Figure 1E, F)

2. °“√‡®√‘≠¢Õßµâπ â¡®ÿ°∫πµâπµÕ®“°°“√¢¬“¬æ—π∏ÿå

‚¥¬«‘∏’°“√‡æ“–‡¡≈Á¥·≈–ªí°™”°‘Ëß

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡Àπ◊Õ√Õ¬µàÕ¢Õßµâπ â¡®ÿ°
¿“¬À≈—ß°“√µàÕ°‘Ëß °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ
æ∫«à“°‘Ëßæ—π∏ÿå â¡®ÿ°∑—Èß‡æ“–‡¡≈Á¥·≈–ªí°™”°‘Ëß∫πµâπµÕ
 «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ‡©≈’Ë¬ Ÿß
 ÿ¥‡∑à“°—∫ 0.26 ´¡.  à«π·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå§◊ÕµâπµÕ
ªí°™”°‘Ëß∑”„Àâ â¡®ÿ°¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ‡æ‘Ë¡
¢÷Èπ¡“°°«à“µâπµÕ‡æ“–‡¡≈Á¥·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘  °“√‡ª√’¬∫‡∑’¬∫§«“¡ —¡æ—π∏å√–À«à“ß·∫∫¢Õß
°“√¢¬“¬æ—π∏ÿå·≈–™π‘¥¢ÕßµâπµÕ æ∫«à“¡’§«“¡ —¡æ—π∏å
„π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ‚¥¬µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈
 àß‡ √‘¡„Àâ°‘Ëß â¡®ÿ°¡’°“√‡®√‘≠ Ÿß ÿ¥ ·≈–¡’¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ßµâπ‡æ‘Ë¡¢÷Èπ‡∑à“°—∫ 0.39 ´¡. ·≈–µâπµÕ∑√Õ¬-
‡¬Õ√ǻ ‘‡µ√π‡ªìπÕ—π¥—∫√Õß≈ß¡“ ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.18 ́ ¡.
(Table 2)

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß„µâ√Õ¬µàÕ °“√‡ª√’¬∫‡∑’¬∫
√–À«à“ß™π‘¥¢ÕßµâπµÕ æ∫«à“°‘Ëßæ—π∏ÿå â¡®ÿ°∫πµâπµÕ «‘ß-
‡°‘≈´‘µ√Ÿ¡‘‚≈·∫∫‡æ“–‡¡≈Á¥·≈–ªí°™”°‘Ëß¡’¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß„µâ√Õ¬µàÕ‡©≈’Ë¬ Ÿß°«à“µâπµÕ â¡®ÿ°·≈–µâπµÕ
∑√Õ¬‡¬Õ√å´‘‡µ√π °“√‡ª√’¬∫‡∑’¬∫·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå
æ∫«à“µâπµÕ·∫∫ªí°™”°‘Ëß„Àâ§à“‡©≈’Ë¬¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
„µâ√Õ¬µàÕ Ÿß°«à“µâπµÕ‡æ“–‡¡≈Á¥ πÕ°®“°π’È·∫∫¢Õß°“√

Table 1. Stem cross section of the Neck orange and root stocks.

Stem structure (mm)

periderm cortex phloem xylem Pith

Neck orange 0.0523b 0.0945b 0.1436b 0.5009c 0.4962b 43a 135.02
Troyer citrange 0.0598a 0.1080a 0.1641ab 0.5725b 0.5671a 25b 89.88
Swingle citrumelo 0.0344c 0.0347c 0.1787a 0.6868a 0.3618c 26b 112.06

F test ** ** ** ** ** **
C.V. (%) 12.90 8.48 2.97 1.96 5.56 25.1

** significant difference at P<0.01

Means followed by the same letter within column are not significantly different at P<0.01 by DMRT

Plant type Pore/mm2    pore/xylem size
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Figure 1. The stem cross section of Neck orange (A, B) Troyer citrange (C, D) and Swingle

citrumelo (E, F) (370 X)

A                                                                                B

C                                                                               D

E                                                                              F
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¢¬“¬æ—π∏ÿå·≈–™π‘¥¢ÕßµâπµÕ¡’§«“¡ —¡æ—π∏å°—π∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ 99 % ·≈–µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈·∫∫ªí°™”
°‘Ëß¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß„µâ√Õ¬µàÕ Ÿß ÿ¥ ‡∑à“°—∫ 0.49

´¡. (Table 2)

°“√‡æ‘Ë¡®”π«π°‘Ëß¿“¬À≈—ß°“√µàÕ°‘Ëß 24  —ª¥“Àå
°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ æ∫«à“°‘Ëßæ—π∏ÿå
 â¡®ÿ°∫πµâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√π¡’°“√‡æ‘Ë¡®”π«π°‘Ëß‚¥¬
‡©≈’Ë¬ Ÿß ÿ¥‡∑à“°—∫ 8.5 °‘Ëß ·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠
¬‘Ëß„π∑“ß ∂‘µ‘  °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß·∫∫¢Õß°“√¢¬“¬
æ—π∏ÿå‰¡à¡’§«“¡·µ°µà“ß°—π„π∑“ß ∂‘µ‘ ·≈–°“√‡ª√’¬∫‡∑’¬∫
§«“¡ —¡æ—π∏å√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå·≈–™π‘¥¢Õß
µâπµÕ æ∫«à“¡’§«“¡ —¡æ—π∏å°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠
¬‘Ëß ‚¥¬µâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√πªí°™”
°‘Ëß¡’®”π«π°‘Ëß‡æ‘Ë¡¢÷Èπ„π™à«ß 24  —ª¥“ÀåÀ≈—ß‡ ’¬∫¬Õ¥
 Ÿß ÿ¥‡∑à“°—∫ 8.9 °‘Ëß (Table 2)

®”π«π„∫∑’Ë‡æ‘Ë¡¢÷Èπ¿“¬À≈—ß°“√µàÕ°‘Ëß 24  —ª¥“Àå
°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ  æ∫«à“µâπµÕ
∑√Õ¬‡¬Õ√å´‘‡µ√π àßº≈°‘Ëßæ—π∏ÿå â¡®ÿ°¡’®”π«π„∫‡æ‘Ë¡¢÷Èπ

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘®“°µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ
¡‘‚≈·≈–µâπµÕ â¡®ÿ° °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß·∫∫¢Õß°“√
¢¬“¬æ—π∏ÿå æ∫«à“µâπµÕ‡æ“–‡¡≈Á¥¡’·π«‚πâ¡∑”„Àâ°‘Ëßæ—π∏ÿå
 â¡®ÿ°‡æ‘Ë¡®”π«π„∫¡“°°«à“µâπµÕ®“°°‘Ëßªí°™”  §«“¡
 —¡æ—π∏å√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå·≈–™π‘¥¢ÕßµâπµÕ
æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—π (Table 3)

§«“¡ Ÿß°‘Ëß â¡®ÿ°∑’ËµàÕ∫πµâπµÕ™π‘¥µà“ß°—π ®“°
°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕæ∫«à“ µâπµÕ
∑√Õ¬‡¬Õ√å´‘‡µ√π àßº≈„Àâ°‘Ëßæ—π∏ÿå â¡®ÿ°¡’§«“¡ Ÿß‡æ‘Ë¡¢÷Èπ
 Ÿß ÿ¥‡∑à“°—∫ 14.7 ´¡. ·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠
¬‘Ëß°—∫µâπµÕ â¡®ÿ°·≈– «‘ß‡°‘≈ ‘́µ√Ÿ¡‘‚≈ °“√‡ª√’¬∫‡∑’¬∫
√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå‰¡à¡’§«“¡·µ°µà“ß°—π„π
∑“ß ∂‘µ‘ ·≈–°“√‡ª√’¬∫‡∑’¬∫§«“¡ —¡æ—π∏å√–À«à“ß™π‘¥
¢ÕßµâπµÕ°—∫·∫∫¢Õß°“√¢¬“¬æ—π∏ÿåæ∫«à“¡’§«“¡ —¡æ—π∏å
°—π∑“ß ∂‘µ‘∑’Ë√–¥—∫ 99% (Table 3)

æ◊Èπ∑’Ë„∫¢Õß â¡®ÿ°∫πµâπµÕ™π‘¥µà“ß°—π  ®“°°“√
‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ æ∫«à“µâπµÕ∑√Õ¬-
‡¬Õ√å ‘́‡µ√π àßº≈„Àâ°‘Ëßæ—π∏ÿå â¡®ÿ°¡’æ◊Èπ∑’Ë„∫‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥

Table 2. Effect of propagation type and rootstocks on the Neck orange upper

and lower stem diameter (cm) and branches at 24 weeks after grafting.

Propagation Rootstock means

Type Neck orange Troyer Swingle

Upper stem diameter (cm)
Seedling 0.069 d 0.128 c 0.124 c 0.107 B
Cutting 0.138 c 0.18 b 0.392 a 0.236 A
means 0.104 B 0.154 B 0.258 A
C.V. (%) 8.309

Lower stem diameter (cm)
Seedling 0.155 b 0.145 b 0.132 b 0.144 B
Cutting 0.207 b 0.120 b 0.491 a 0.303 A
means 0.181 B 0.178 B 0.312 A
C.V. (%) 34.63

Branches
Seedling 3.9 bc 8.2 a 5.6 b 5.9 A
Cutting 3.5 c 8.9 a 4.8 bc 5.7 A
means 3.7 C 8.6 A 5.2 B
C.V. (%) 26.46

Means followed by the same letter within row and column are not significantly different at

P<0.01 by DMRT



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2546
°“√‡®√‘≠¢Õß â¡®ÿ°∫πµâπµÕ≈Ÿ°º ¡ â¡ “¡„∫

¡ß§≈  ·´àÀ≈‘¡ ·≈–§≥–723

Table 3. Effect of propagation type and rootstocks on the Neck orange leaf

numbers, height (cm), leaf area (cm2) root length (cm), stem and root

dry weight (g) and shoot: root ratio at 24 weeks after grafting.

Propagation Rootstock means

Type Neck orange Troyer Swingle

Leaf numbers
Seedling 19.40 a 67.90 a 27.30 a 38.20 A
Cutting 17.40 a 66.60 a 24.50 a 36.17 A
means 18.40 C 67.25 A 25.90 B
C.V. (%) 29.39

Height (cm)
Seedling 9.06 b 14.60 a 8.17 b 10.61 A
Cutting 7.04 c 14.72 a 8.84 b 10.20 A
means 8.05 B 14.66 A 8.50 B
C.V. (%) 8.12

Leaf area (cm2)
Seedling 91.47 ab 133.38 a 105.73 a 110.20 A
Cutting 51.38 b 94.65 ab 51.72 b 65.92 B
means 71.43 B 144.02 A 78.73 B
C.V. (%) 31.73

Root length (cm)
Seedling 227.12 a 239.04 a 177.75 ab 214.64 A
Cutting 30.16 c 119.00 bc 139.05 ab 96.07 B
means 128.64 A 179.02 A 158.40 A
C.V. (%) 38.92

Stem dry weight (g)
Seedling 2.11 a 2.25 a 2.21 a 2.19 A
Cutting 0.28 b 0.36 b 0.40 b 0.35 B
means 1.195 A 1.31 A 1.31 A
C.V. (%) 41.05

Root dry weight (g)
Seedling 1.362 a 1.304 a 1.274 a 1.313 A
Cutting 0.100 a 0.303 a 0.142 a 0.181 B
means 0.730 A 0.800 A 0.710 A
C.V. (%) 34.25

Root: shoot ratio
Seedling 1.55:1 1.73:1 1.69:1 1.66:1
Cutting 2.80:1 1.18:1 2.80:1 2.26:1
means 2.18:1 1.46:1 2.25:1

Means followed by the same letter with in row and column are not significantly different at

P=0.01 by DMRT
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Growth of Neck orange scion on trifoliate orange hybrid rootstocks

Lim, M., et al.

‡∑à“°—∫ 144.0 ´¡.2 ·≈–µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈√Õß≈ß¡“
‡∑à“°—∫ 78.7 ´¡.2 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß·∫∫¢Õß°“√
¢¬“¬æ—π∏ÿåæ∫«à“µâπµÕ®“°°“√‡æ“–‡¡≈Á¥¡’æ◊Èπ∑’Ë„∫‡æ‘Ë¡¢÷Èπ
¡“°°«à“µâπµÕ®“°°‘Ëßªí°™”  ·≈–°“√‡ª√’¬∫‡∑’¬∫§«“¡
 —¡æ—π∏å√–À«à“ß™π‘¥¢ÕßµâπµÕ°—∫·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå
æ∫«à“¡’§«“¡ —¡æ—π∏å°—π„π∑“ß ∂‘µ‘∑’Ë√–¥—∫ 99% ‚¥¬°‘Ëß
æ—π∏ÿå â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√π∑—Èß∑’Ë‰¥â®“°
°“√‡æ“–‡¡≈Á¥¡’æ◊Èπ∑’Ë„∫‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥ ‡∑à“°—∫ 133.4 ´¡.2

(Table 3)

§«“¡¬“«√“°¢ÕßµâπµÕÕ“¬ÿ 24  —ª¥“Àå À≈—ß°“√
‡ ’¬∫¬Õ¥  ®“°°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ
æ∫«à“µâπµÕ∑√Õ¬‡¬Õ√ǻ ‘‡µ√π àßº≈„Àâ°‘Ëßæ—π∏ÿå â¡®ÿ°¡’§«“¡
¬“«√“°‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥‡∑à“°—∫ 179.0 ´¡. ·≈–°“√‡ª√’¬∫
‡∑’¬∫√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå æ∫«à“µâπµÕ®“°°“√
‡æ“–‡¡≈Á¥¡’§«“¡¬“«√“°‡æ‘Ë¡¢÷Èπ¡“°°«à“µâπµÕ®“°°“√
ªí°™”°‘Ëß °“√‡ª√’¬∫‡∑’¬∫§«“¡ —¡æ—π∏å√–À«à“ß™π‘¥¢Õß
µâπµÕ·≈–·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå æ∫«à“¡’§«“¡ —¡æ—π∏å°—π
„π∑“ß ∂‘µ‘∑’Ë√–¥—∫ 99% ‚¥¬°‘Ëßæ—π∏ÿå â¡®ÿ°∑’ËµàÕ∫πµâπµÕ
∑√Õ¬‡¬Õ√ǻ ‘‡µ√π¡’§«“¡¬“«√“°‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥ ‡∑à“°—∫ 239.0

´¡. (Table 3)

πÈ”Àπ—°·Àâßµâπ¢Õßµâπ â¡®ÿ°‚¥¬π—∫®“°√Õ¬µàÕ¢÷Èπ
‰ª à«π∫π≈”µâπ Õ“¬ÿ 24  —ª¥“ÀåÀ≈—ß°“√µàÕ°‘Ëß æ∫«à“
·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå·≈–™π‘¥¢ÕßµâπµÕ¡’§«“¡ —¡æ—π∏å
°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ‚¥¬µâπ â¡®ÿ°∑’ËµàÕ∫πµâπµÕ
 â¡ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈·∫∫ªí°™”¡’πÈ”Àπ—°·Àâßµâπ Ÿß ÿ¥‡∑à“°—∫
5.01 °√—¡   ·≈–µâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ§≈’‚Õæ—µ√“
·¡π¥“√‘π‡æ“–‡¡≈Á¥ µâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√π‡æ“–‡¡≈Á¥
·≈–µâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√πªí°™”°‘Ëß ¡’πÈ”Àπ—°·ÀâßµâπµË”
 ÿ¥‡∑à“°—∫ 0.29, 0.36 ·≈– 0.4 °√—¡ µ“¡≈”¥—∫ (Table 3)

πÈ”Àπ—°·Àâß√“°¢Õßµâπ â¡®ÿ° ®“°°“√‡ª√’¬∫‡∑’¬∫
√–À«à“ß™π‘¥¢ÕßµâπµÕ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π„π∑“ß
 ∂‘µ‘ ·≈–°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå
æ∫«à“°‘Ëßæ—π∏ÿå â¡®ÿ°∫πµâπµÕ·∫∫‡æ“–‡¡≈Á¥¡’πÈ”Àπ—°·Àâß
√“° Ÿß°«à“µâπµÕ·∫∫ªí°™”°‘Ëß ¡’§«“¡·µ°µà“ß°—π„π∑“ß
 ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß πÕ°®“°π’È°“√‡ª√’¬∫‡∑’¬∫§«“¡
 —¡æ—π∏å√–À«à“ß·∫∫¢Õß°“√¢¬“¬æ—π∏ÿå·≈–™π‘¥¢ÕßµâπµÕ
æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—π (Table 3)

Õ—µ√“ à«ππÈ”Àπ—°·Àâßµâπ:√“°  · ¥ß„Àâ‡ÀÁπ∂÷ß

§«“¡ ¡¥ÿ≈√–À«à“ßµâπµàÕ√“° (shoot:root ratio)  °“√
‡ª√’¬∫‡∑’¬∫√–À«à“ß™π‘¥¢ÕßµâπµÕ æ∫«à“µâπ â¡®ÿ°∑’ËµàÕ
°‘Ëß∫πµâπµÕ â¡®ÿ°·≈– «‘ß‡°‘≈ ‘́µ√Ÿ¡‘‚≈·∫∫‡æ“–ªí°™”¡’
 —¥ à«π¢ÕßπÈ”Àπ—°·Àâßµâπ:√“° ·µ°µà“ß°—π¡“°°«à“µâπ
µÕ∑√Õ¬‡¬Õ√å´‘‡µ√π  °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß·∫∫¢Õß
°“√¢¬“¬æ—π∏ÿå æ∫«à“µâπµÕ·∫∫ªí°™”°‘Ëß àßº≈„Àâ°‘Ëßæ—π∏ÿå
 â¡®ÿ°¡’Õ—µ√“ à«ππÈ”Àπ—°·Àâßµâπ·≈–√“°·µ°µà“ß°—π¡“°
°«à“µâπµÕ·∫∫‡æ“–‡¡≈Á¥ ·≈–µâπµÕ∑√Õ¬‡¬Õ√ǻ ‘‡µ√π·∫∫
ªí°™”°‘Ëß¡’Õ—µ√“ à«π¢ÕßπÈ”Àπ—°·Àâßµâπ:√“° ‡∑à“°—∫ 1.18:

1 ‡ªìπ —¥ à«π∑’Ë„°≈â‡§’¬ß°—π¡“°∑’Ë ÿ¥ (Table 3)

3. °“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡å¢Õß â¡®ÿ°·≈–µâπµÕ¿“¬

À≈—ß°“√µàÕ°‘Ëß

®“°°“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡å à«π‡Àπ◊Õ (N) ·≈–
„µâ (S) √Õ¬µàÕ¢Õßµâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ â¡ 3 ™π‘¥
∑’ËÕ“¬ÿ 24 ·≈– 48  —ª¥“ÀåÀ≈—ß‡ ’¬∫¬Õ¥ ∑¥ Õ∫¥â«¬
√–∫∫‡Õπ‰´¡å‡Õ ‡µÕ‡√  ¥—ßπ’È

√Ÿª·∫∫‰Õ‚´‰´¡å¢Õßµâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ â¡
®ÿ° ·≈– â¡ “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå∑√Õ¬‡¬Õ√å „Àâ√Ÿª·∫∫
‰Õ‚´‰´¡å‡Àπ◊Õ√Õ¬µàÕ·≈–„µâ√Õ¬µàÕ∑’Ë 24 ·≈– 48  —ª¥“Àå
¡’√Ÿª·∫∫§ß∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß§◊Õ √Ÿª·∫∫‰Õ‚´‰´¡å à«π‡Àπ◊Õ
√Õ¬µàÕ¡’ 2 ‚´π (Est 1 ·≈– Est 2) ·≈– à«π„µâ√Õ¬µàÕ¡’
1 ‚´π (Est 2) (Figure 2A)

√Ÿª·∫∫‰Õ‚´‰´¡å¢Õßµâπ â¡®ÿ°∑’ËµàÕ°‘Ëß∫πµâπµÕ â¡
 “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈  ª√“°Æ√Ÿª·∫∫
‰Õ‚´‰´¡å à«π‡Àπ◊Õ√Õ¬µàÕ¢Õß°‘Ëßæ—π∏ÿå â¡®ÿ°∑’Ë 24 ·≈– 48

 —ª¥“Àå ¡’·∂∫‡Õπ‰´¡å‡æ‘Ë¡¢÷Èπ 1 µ”·Àπàß (Est 3) ·≈–
 à«π„µâ√Õ¬µàÕ¡’√Ÿª·∫∫„°≈â‡§’¬ß°—∫√Ÿª·∫∫‰Õ‚´‰´¡å¢Õß â¡
 “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ §◊Õ¡’·∂∫‡Õπ‰´¡å
2 ‚´π (Est 2 ·≈– Est 3) (Figure 2B)

«‘®“√≥å

°“√„™âµâπµÕ‡æ“–‡¡≈Á¥·≈–µâπµÕªí°™”∑—Èß Õß™π‘¥
µàÕ°‘Ëß°—∫ â¡®ÿ° æ∫«à“ «‘ß‡°‘≈ ‘́µ√Ÿ¡‘‚≈ àßº≈„Àâ°‘Ëß â¡®ÿ°‡æ‘Ë¡
¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ‡Àπ◊Õ·≈–„µâ√Õ¬µàÕ Ÿß ÿ¥
(Table 2) ·≈–æ∫«à“°“√„™âµâπµÕ®“°°“√‡æ“–‡¡≈Á¥∑”„Àâ
°‘Ëßæ—π∏ÿå â¡®ÿ°¡’Õ—µ√“°“√‡æ‘Ë¡¢Õßæ◊Èπ∑’Ë„∫  §«“¡¬“«√“°



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2546
°“√‡®√‘≠¢Õß â¡®ÿ°∫πµâπµÕ≈Ÿ°º ¡ â¡ “¡„∫

¡ß§≈  ·´àÀ≈‘¡ ·≈–§≥–725

πÈ”Àπ—°·Àâßµâπ ·≈–πÈ”Àπ—°·Àâß√“° ‡©≈’Ë¬ Ÿß°«à“°“√„™â
µâπµÕ°‘Ëßªí°™” ‡π◊ËÕß®“°µâπµÕ‡æ“–‡¡≈Á¥¡’√–∫∫√“°∑’Ë
·¢Áß·√ß°«à“°“√„™âµâπµÕ®“°°“√ªí°™”°‘Ëß (π—π∑‘¬“, 2542

·≈– π—Ëπ, 2522) ¥—ßπ—Èπº≈®“°°“√‡ª√’¬∫‡∑’¬∫·∫∫¢Õß
°“√¢¬“¬æ—π∏ÿå„π°“√∑¥≈Õß§√—Èßπ’È  √ÿª‰¥â«à“°“√„™â°‘Ëßªí°
™”‡æ◊ËÕ‡ªìπµâπµÕ„π â¡®ÿ°∑”„Àâ‡æ‘Ë¡¢π“¥≈”µâπ‰¥â‡∑à“π—Èπ
·≈–¡’°“√‡®√‘≠™â“°«à“°“√„™âµâπµÕ‡æ“–‡¡≈Á¥Õ“®„™â
ª√–‚¬™πå‰¥â„π°“√∑”‡ªìπ‰¡âº≈°√–∂“ß À√◊Õ°“√ª≈Ÿ°‰¡âº≈
√–¬–™‘¥∑’Ë‰¡àµâÕß°“√„Àâ¡’∑√ßæÿà¡¢π“¥„À≠à

°“√‡ª√’¬∫‡∑’¬∫™π‘¥¢ÕßµâπµÕ æ∫«à“°“√„™âµâπµÕ
∑√Õ¬‡¬Õ√å´‘‡µ√π àßº≈„Àâ°‘Ëßæ—π∏ÿå â¡®ÿ°¡’°“√‡®√‘≠ Ÿß°«à“
µâπµÕ â¡®ÿ°·≈–·≈– «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ ´÷Ëßª√“°Ø™—¥‡®π∑ÿ°
 à«π¢Õß≈”µâπ (Table 2-3)  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√„™â
µâπµÕ∑√Õ¬‡¬Õ√å´‘‡µ√π∑”„Àâ¡’ —¥ à«π¢ÕßπÈ”Àπ—°·Àâßµâπ
·≈–√“°„°≈â‡§’¬ß°—π (Table 3) ‡ªìπ°“√∫àß∫Õ°∂÷ß§«“¡
 ¡¥ÿ≈¢Õßµâπ·≈–√“° ∑’Ë„™â‡ªìπªí®®—¬ ”§—≠ªí®®—¬Àπ÷Ëß„π
°“√«—¥§«“¡‡¢â“°—π‰¥â¢ÕßµâπµÕ·≈–°‘Ëßæ—π∏ÿå¥’ (Georgiou,

2000; Hartmann et al., 1997)  ·≈–®“°º≈°“√»÷°…“

‚§√ß √â“ß≈”µâπµ—¥¢«“ßµâπ â¡∑—Èß “¡™π‘¥¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 70 ‡∑à“
·≈–≈—°…≥–æÕ√å¢Õß∑àÕ≈”‡≈’¬ßπÈ”∑’Ë°”≈—ß¢¬“¬ 370 ‡∑à“
(Figure 1) æ∫«à“µâπ â¡ “¡„∫≈Ÿ°º ¡ “¬æ—π∏ÿå∑√Õ¬‡¬Õ√å
´‘‡µ√π¡’√—»¡’™—ÈππÕ°§◊Õ‡æÕ√‘‡¥‘√å¡·≈–§Õ√å‡∑° ·≈–™—Èπ„π
§◊Õ·°π‰¡â°«â“ß∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µâπ â¡®ÿ°·≈– «‘ß
‡°‘≈´‘µ√Ÿ¡‘‚≈ ´÷Ëß∑—Èß Õß à«π‡ª√’¬∫‡ ¡◊Õπ‚§√ß √â“ß‡ √‘¡
§«“¡·¢Áß·√ß„Àâ°—∫µâπ â¡ ‡π◊ËÕß®“°‚§√ß √â“ß™—ÈππÕ°¡’
Àπâ“∑’ËªÑÕß°—π‡π◊ÈÕ‡¬◊ËÕ¿“¬„π·≈–™—Èπ„π∑”Àπâ“∑’Ë‡ªìπ‡π◊ÈÕ‡¬◊ËÕ
·°π¢Õß≈”µâπ (‡∑’¬¡„®, 2542)  ¥—ßπ—Èπµâπ â¡ “¡„∫≈Ÿ°
º ¡ “¬æ—π∏ÿå∑√Õ¬‡¬Õ√å´‘‡µ√π„π™à«ß°“√‡®√‘≠√–¬–π’È ®÷ß
πà“®–¡’§«“¡·¢Áß·√ß¡“°°«à“ â¡®ÿ°·≈– â¡ «‘ß‡°‘≈ ‘́µ√Ÿ¡‘‚≈

°“√»÷°…“√Ÿª·∫∫‰Õ‚´‰´¡åÀ√◊Õ°“√‡§≈◊ËÕπ∑’Ë‚¡‡≈°ÿ≈
¢Õß‡Õπ‰´¡å ¥â«¬°“√¬âÕ¡ ’ªÆ‘°‘√‘¬“®”‡æ“– ·≈–„™â„π
«—µ∂ÿª√– ß§å∑’Ë·µ°µà“ß°—πÕÕ°‰ª Õ“∑‘‡™àπ ®”·π° “¬
æ—π∏ÿå≈”‰¬ (ªπ—¥¥“, 2541) ·≈– â¡ (Lee et al., 1993)
‡ªìπµâπ ·≈–‡æ◊ËÕµ√«® Õ∫ “¬æ—π∏ÿå≈Ÿ°º ¡ ‡™àπ æ◊™„π
 °ÿ≈ Prunus (Hancock and Lezzoni, 1988) æ◊™ °ÿ≈

A B

Figure 2. Esterase zymogram of Neck orange on Troyer citrange (A) and Swingle citrumelo (B) at 24

and 48 weeks after grafting.

JU = Neck orange

TR = Troyer citrange

SW = Swingle citrumelo

N, S = Upper and lower position of the graft-union
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Growth of Neck orange scion on trifoliate orange hybrid rootstocks
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Lansium («—π∑π“, 2538) ‡ªìπµâπ  ·µà°“√π”‡∑§π‘§
‰Õ‚´‰´¡å¡“„™â‡æ◊ËÕ°“√»÷°…“°“√‡¢â“°—π‰¥â√–À«à“ß°‘Ëßæ—π∏ÿå
°—∫µâπµÕ¬—ß¡’°“√»÷°…“‰¡à¡“° Õ¬à“ß‰√°Áµ“¡ °“√‡ª≈’Ë¬π
·ª≈ß√Ÿª·∫∫¢Õß‡Õπ‰´¡åµâπµÕ·≈–°‘Ëßæ—π∏ÿå¥’À≈—ß®“°µàÕ°‘Ëß
 —ππ‘…∞“π„π¢—Èπµâπ«à“Õ“®¡’ªÆ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ß°—π
‡¡◊ËÕ‡´≈≈å¢Õß°‘Ëßæ—π∏ÿå¥’·≈–µâπµÕ‡°‘¥‡™◊ËÕ¡µàÕª√– “π‡ªìπ
µâπæ◊™µâπ‡¥’¬«°—π µ“¡À≈—°∑ƒ…Æ’¢Õß°“√æ—≤π“°“√¢Õß
‡´≈≈åæ◊™ ‡´≈≈åæ◊™„°≈â‡§’¬ß°—π®–¡’°“√√—∫·≈– àß —≠≠“π
¢âÕ¡Ÿ≈µà“ßÊ ∑“ßæ—π∏ÿ°√√¡´÷Ëß°—π·≈–°—π ‡æ◊ËÕ„Àâ‡´≈≈å∑’Ë
‡°‘¥¢÷Èπ„À¡à‡¢â“°—π‰¥â·≈–‡®√‘≠‡µ‘∫‚µµàÕ‰ª‰¥â‚¥¬‰¡à¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß‡Õπ‰´¡å À√◊Õ‚ª√µ’πµà“ßÊ „π∑“ßµ√ß°—π
¢â“¡À“°‡¢â“°—π‰¡à‰¥â°Á®–∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“µàÕµâ“π„π√–¥—∫
‚¡‡≈°ÿ≈À√◊Õ™’«‡§¡’   àßº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß
‡Õπ‰´¡å À√◊Õ‚ª√µ’π¢÷Èπ¿“¬„π‡´≈≈åæ◊™ (Fosket, 1994)

¥—ßº≈°“√∑¥≈Õß∑’Ëæ∫·∂∫‡Õπ‰´¡å„π‚´π 3 ¢ÕßµâπµÕ
 «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈ ª√“°Ø∑’Ë â¡®ÿ°„π 24 ·≈– 48  —ª¥“Àå
À≈—ß°“√µàÕ°‘Ëß (Figure 2) · ¥ß„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢Õß
µâπµÕ «‘ß‡°‘≈´‘µ√Ÿ¡‘‚≈∑’Ë¡’µàÕ°‘Ëßæ—π∏ÿå¥’∑’Ë “¡“√∂ª√–‡¡‘π
‰¥â„π√–¬–·√° ·µà‰¡àÕ“®√–∫ÿ™—¥‡®π‰¥â«à“‡ªìπÕ‘∑∏‘æ≈®“°
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