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Abstract
Onthong, J.1, Pechkeo, S.1, Gimsanguan, S.1, and Malee, N.2

Effect of lime, gypsum and potassium chloride on growth and nutrient uptake

of longkong (Aglaia dookkoo Griff.) seedlings
Songklanakarin J. Sci. Technol., 2007, 29(3) : 655-667

Application of lime and gypsum for alleviation of aluminum toxicity in acid soil, including potassium

(K) fertilization, may interfere with the nutrient uptake of longkong (Aglaia dookkoo Griff.) trees. Three

experiments were conducted to explore the possible problem of longkong soil. 1) Effect of lime and gypsum

on growth and nutrient uptake of longkong seedling. 2) Effect of lime and potassium chloride on potassium

and magnesium uptake of longkong.  3) Relationship between potassium, calcium and magnesium in

longkong leaves. The results showed that exchangeable aluminum in the soil decreased with the increase of
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Effect of lime and gypsum on growth of longkong seedling

Onthong, J., et al.

Ca(OH)
2
 treatment and the application of lime was more effective than that of the gypsum treatment. The

application of lime and gypsum tended to increase nutrient concentration in longkong, but did not affect the

growth of longkong seedlings. The lime application on nutrient uptake of longkong seedlings decreased K

uptake; no lime and lime treatments were 863 and 720 mg tree-1, while without K applied the per tree uptakes

were 579 and 356 mg tree-1 respectively. Besides the K application treatment reduced Ca and Mg uptake.

Negative correlations between K and Ca (r = -0.532**) and between K and Mg (r = -0.663**) in leaves of

60 longkong trees in a farmer's orchard were found.

Key words : Aglaia dookkoo Griff., lime, gypsum, potassium, calcium, magnesium,
aluminum, longkong
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°“√„™âªŸπ·≈–¬‘ª´—¡‡æ◊ËÕ·°âªí≠À“§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π¥‘π°√¥ µ≈Õ¥®π°“√„ àªÿÜ¬‚æ·∑ ‡´’¬¡Õ“®

¡’º≈µàÕ°“√¥Ÿ¥„™â∏“µÿÕ“À“√¢Õß≈Õß°Õß ‡æ◊ËÕ»÷°…“ªí≠À“¥—ß°≈à“«®÷ß‰¥â∑”°“√»÷°…“ 3 °“√∑¥≈Õß §◊Õ 1) º≈¢Õß

°“√„™âªŸπ·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√¥Ÿ¥„™â∏“µÿÕ“À“√¢Õßµâπ°≈â“≈Õß°Õß  2) º≈¢ÕßªŸπ¢“«·≈–ªÿÜ¬

‚æ·∑ ‡ ’́¬¡§≈Õ‰√¥åµàÕ°“√¥Ÿ¥‚æ·∑ ‡ ’́¬¡·≈–·¡°π’‡ ’́¬¡¢Õß≈Õß°Õß ·≈– 3) §«“¡ —¡æ—π∏å√–À«à“ß‚æ·∑ ‡ ’́¬¡

·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡„π„∫≈Õß°Õß  º≈°“√∑¥≈Õßæ∫«à“ ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π≈¥≈ßµ“¡

ª√‘¡“≥ªŸπ¢“«∑’Ë„ à  ·≈–°“√„ àªŸπ¢“« “¡“√∂≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π‰¥â¥’°«à“°“√„ à¬‘ª´—¡  °“√„ àªŸπ¢“«·≈–

¬‘ª´—¡ ¡’·π«‚πâ¡∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√„π≈Õß°Õß (√“° ≈”µâπ ·≈–„∫) ‡æ‘Ë¡¢÷Èπ ·µà‰¡à‰¥â∑”„Àâµâπ°≈â“

≈Õß°Õß‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ °“√»÷°…“º≈¢Õß°“√„ àªŸπ¢“«·≈–ªÿÜ¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥åµàÕ°“√¥Ÿ¥„™â∏“µÿÕ“À“√¢Õß

µâπ°≈â“≈Õß°Õß æ∫«à“ °“√„ àªŸπ¢“«∑”„Àâª√‘¡“≥°“√¥Ÿ¥„™â‚æ·∑ ‡´’¬¡¢Õßµâπ°≈â“≈Õß°Õß≈¥≈ß ∑√’µ‡¡πµå∑’Ë‰¥â

√—∫ªÿÜ¬‚æ·∑ ‡´’¬¡¡’ª√‘¡“≥°“√¥Ÿ¥„™â‚æ·∑ ‡´’¬¡≈¥≈ß®“° 863 ‡ªìπ 720 ¡°./µâπ ·≈–∑√’µ‡¡πµå∑’Ë‰¡à‰¥â√—∫ªÿÜ¬

‚æ·∑ ‡´’¬¡¡’§à“≈¥≈ß¥â«¬ ®“° 579 ‡ªìπ 356 ¡°./µâπ ‡¡◊ËÕ‰¡à„ à·≈–„ àªŸπ¢“« µ“¡≈”¥—∫  πÕ°®“°π’È °“√„ àªÿÜ¬

‚æ·∑ ‡´’¬¡¬—ß∑”„Àâª√‘¡“≥°“√¥Ÿ¥„™â·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡¢Õßµâπ°≈â“≈Õß°Õß≈¥≈ß ®“°°“√«‘‡§√“–Àå§à“

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (r) √–À«à“ß∏“µÿÕ“À“√„π„∫≈Õß°Õß °Áæ∫«à“ „π„∫∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡ Ÿß®–

∑”„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡µË” ‚¥¬§à“ r √–À«à“ß·§≈‡´’¬¡·≈–‚æ·∑ ‡´’¬¡ ·≈–√–À«à“ß

·¡°π’‡´’¬¡·≈–‚æ·∑ ‡´’¬¡ ‡∑à“°—∫ -0.532** ·≈– -0.663** µ“¡≈”¥—∫

≈Õß°Õß (Aglaia dookkoo Griff) ‡ªìπ‰¡âº≈‡¡◊Õß
√âÕπ∑’Ë ”§—≠™π‘¥Àπ÷Ëß¢Õß¿“§„µâ ·≈–‡π◊ËÕß®“°≈Õß°Õß™Õ∫
 ¿“æÕ“°“»„π‡¢µ√âÕπ™◊Èπ ¥—ßπ—Èπæ◊Èπ∑’Ëª≈Ÿ°≈Õß°Õß à«π
„À≠à®÷ßÕ¬Ÿà„π¿“§„µâ·≈–¿“§µ–«—πÕÕ°´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’Ωπ
µ°™ÿ° „π ¿“æ‡™àππ’È®– àß‡ √‘¡„Àâ¡’°“√™–≈â“ß Ÿß·≈–¥‘π¡’
°“√ºÿæ—ß ≈“¬µ—«Õ¬à“ß√ÿπ·√ß  ¥—ßπ—Èπ≈—°…≥–¥‘π„πæ◊Èπ∑’Ë
¥—ß°≈à“« à«π„À≠à®÷ß‡ªìπ¥‘πÕ—π¥—∫Õ—≈∑‘´Õ≈ å (ultisols) ´÷Ëß

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë„π¿“§„µâ·≈–¿“§µ–«—πÕÕ°∂÷ß√âÕ¬≈– 52
·≈– 61 ¢Õßæ◊Èπ∑’Ë∑—Èß¿“§ µ“¡≈”¥—∫ (‡Õ‘∫, 2533)  ¥‘π
¥—ß°≈à“«¡’√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” °≈à“«§◊Õ ¥‘π¡’ ¿“æ
‡ªìπ°√¥ ¡’Õ‘π∑√’¬«—µ∂ÿµË” øÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡∑’Ë‡ªìπ
ª√–‚¬™πåµË” ·µà¡’Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â Ÿß´÷Ëß‡ªìπ¢âÕ®”°—¥
‚¥¬∑—Ë«‰ª¢Õß¥‘πÕ—≈∑‘´Õ≈ å„π°“√ª≈Ÿ°æ◊™ ®“°°“√ª√–‡¡‘π
§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘πÕ—≈∑‘´Õ≈ å´÷Ëßª≈Ÿ°¡—ß§ÿ¥„π¿“§„µâ
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13 µ—«Õ¬à“ß  æ∫«à“  ¥‘π¡’ªí≠À“°“√¢“¥∏“µÿ‰π‚µ√‡®π
øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·¡°π’‡´’¬¡ πÕ°®“°π—Èπ„π
¥‘π∫“ß™π‘¥°Á¡’ªí≠À“°“√¢“¥∏“µÿ°”¡–∂—π   —ß°– ’  ·≈–
∑Õß·¥ß ·≈–¥‘π∑’Ë¡’æ’‡Õ™µË”°«à“ 5.5 ®–µÕ∫ πÕßµàÕ°“√
„ àªŸπ (™—¬√—µπå ·≈–§≥–, 2538)  ªí≠À“¥‘π¡’§«“¡Õÿ¥¡
 ¡∫Ÿ√≥åµË” “¡“√∂·°â‰¢‰¥âßà“¬·≈–√«¥‡√Á«‚¥¬°“√„ àªÿÜ¬ ∑—Èßπ’È
°“√„ àªÿÜ¬®–µâÕß§”π÷ß∂÷ß§«“¡ ¡¥ÿ≈¢Õß∏“µÿÕ“À“√„π¥‘π‚¥¬
‡©æ“–ªÿÜ¬∑’Ë„Àâ∏“µÿ‚æ·∑ ‡´’¬¡ ∂â“„ àªÿÜ¬™π‘¥π’È¡“°‡°‘π‰ª°Á
®–∑”„Àâ≈¥¥Ÿ¥∏“µÿ·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡ (Jone, 1998)
÷́Ëß¡’Õ¬ŸàπâÕ¬„π¥‘πÕ—≈∑‘́ Õ≈ å  à«π¢âÕ®”°—¥‡√◊ËÕß ¿“æ¥‘π‡ªìπ

°√¥∑’Ë∑”„Àâ§«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√∫“ß™π‘¥≈¥≈ß
·µà∑”„ÀâÕ–≈Ÿ¡‘π—¡≈–≈“¬ÕÕ°¡“¡“°®πÕ“®®–¡’º≈¬—∫¬—Èß°“√
æ—≤π“¢Õß√“° ·≈–∑”„Àâæ◊™¥Ÿ¥πÈ”·≈–∏“µÿÕ“À“√‰¥âπâÕ¬≈ß
¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß·°âªí≠À“§«“¡‡ªìπ°√¥·≈–≈¥§«“¡‡ªìπ
æ‘…¢ÕßÕ–≈Ÿ¡‘π—¡§«∫§Ÿà°—∫°“√„ àªÿÜ¬„Àâ¡’∏“µÿÕ“À“√Õ¬à“ß‡æ’¬ß
æÕ·≈– ¡¥ÿ≈

°“√·°â‰¢§«“¡‡ªìπ°√¥¢Õß¥‘π∑”‰¥âßà“¬‚¥¬°“√„ à
ªŸπ´÷Ëß∑”„Àâæ’‡Õ™¢Õß¥‘π·≈–ª√‘¡“≥·§≈‡´’¬¡„π¥‘π‡æ‘Ë¡¢÷Èπ
·≈–‡¡◊ËÕæ’‡Õ™¥‘π‡æ‘Ë¡¢÷Èπ°Á∑”„ÀâÕ–≈Ÿ¡‘π—¡√Ÿª∑’Ë‡ªìπæ‘…°—∫æ◊™
≈¥≈ß πÕ°®“°®–≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡‚¥¬«‘∏’„ àªŸπ
·≈â« °“√„™â¬‘ª´—¡°Á∑”„Àâ´—≈‡øµ‰ÕÕÕπ®“°¬‘ª´—¡∑”ªØ‘°‘√‘¬“
°—∫Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ·≈–‡ª≈’Ë¬π‡ªìπ√ŸªÕ–≈Ÿ¡‘π—¡´—≈‡øµ´÷Ëß‰¡à
‡ªìπæ‘…°—∫æ◊™ πÕ°®“°π—Èπ¬‘ª´—¡‡ªìπ “√ª√–°Õ∫∑’Ë·µ°µ—«
‰¥â¥’°«à“ªŸπ®÷ß∑”„Àấ —≈‡øµ‰ÕÕÕπ∂Ÿ°™–‰ª∂÷ß™—Èπ¥‘π≈à“ß ∑”„Àâ
 “¡“√∂≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π¥‘π≈à“ß‰¥â (Toma
et al., 1999)  „π¢≥–∑’Ë°“√„ àªŸπ„Àâ‰¥âº≈¥’®–µâÕß¡’°“√
º ¡§≈ÿ°‡§≈â“ªŸπ°—∫¥‘π®π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π´÷Ëß‡ªìπ¢âÕ®”°—¥
 ”À√—∫·ª≈ß∑’Ëª≈Ÿ°‰¡âº≈ ‡π◊ËÕß®“°ªØ‘∫—µ‘‰¥â¬“°‡æ√“–‡ªìπ
°“√√∫°«π√–∫∫√“°  πÕ°®“°π—Èπ°“√„ à¬‘ª´—¡¬—ß™à«¬‡æ‘Ë¡
∑—Èßª√‘¡“≥·§≈‡´’¬¡·≈–´—≈‡øµ´÷Ëß¡—°¢“¥·§≈π„π¥‘π°√¥
Õ—≈∑‘´Õ≈ å ¥—ßπ—Èπ°“√„ à¬‘ª´—¡®÷ßπà“®–‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë®–
„™â‡æ◊ËÕª√—∫ª√ÿß¥‘π°√¥∑’Ë„™âª≈Ÿ°≈Õß°Õß√«¡∑—Èß‰¡âº≈™π‘¥Õ◊ËπÊ
Õ¬à“ß‰√°Áµ“¡„πªí®®ÿ∫—π·¡â®–¡’°“√·π–π”„Àâ„™âªŸπ√«¡∑—Èß
¬‘ª´—¡°—∫‰¡âº≈·µà°Á¬—ß¡’¢âÕ¡Ÿ≈ π—∫ πÿπ‡°’Ë¬«°—∫‡√◊ËÕßπ’ÈπâÕ¬
¡“° ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–°“√∑¥≈Õß„π·ª≈ß‡æ◊ËÕ»÷°…“°“√
µÕ∫ πÕß¢Õß‰¡âº≈µàÕªŸπ·≈–¬‘ª´—¡ ®–µâÕß‡ ’¬§à“„™â®à“¬
 Ÿß·≈–„™â‡«≈“À≈“¬ªï ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ß‰¥â»÷°…“º≈¢Õß
°“√„ àªŸπ·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√¥Ÿ¥„™â∏“µÿ

Õ“À“√¢Õßµâπ°≈â“≈Õß°Õß ·≈–§“¥«à“º≈°“√∑¥≈Õß∑’Ë‰¥â®–
‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ„π°“√·π–π”°“√ª√—∫ª√ÿß¥‘π·≈–°“√„™â
ªÿÜ¬°—∫ «π≈Õß°Õß·≈–‰¡âº≈∑—Ë«‰ª‰¥â

Õÿª°√≥å·≈–«‘∏’°“√

1. º≈¢Õß°“√„™âªŸπ·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–

°“√¥Ÿ¥∏“µÿÕ“À“√¢Õßµâπ°≈â“≈Õß°Õß

‡°Á∫µ—«Õ¬à“ß¥‘π§ÕÀß å (Coarse-loamy, kaolinitic,
isohyperthermic Typic Kandiudults) ‡æ◊ËÕ‡ªìπµ—«·∑π
¢Õß¥‘π°√¥∑’Ëæ∫∑—Ë«‰ª„π¿“§„µâ ‚¥¬‡°Á∫∑’Ë√–¥—∫§«“¡≈÷° 0-
15 ´¡. ®“°º‘«¥‘π ®“° µ.πÈ”πâÕ¬ Õ.À“¥„À≠à ®. ß¢≈“
·≈â«®÷ß ÿà¡·∫àß¥‘π¡“ª√–¡“≥ 1 °°. ‡æ◊ËÕπ”‰ª‡µ√’¬¡
µ—«Õ¬à“ß·≈–«‘‡§√“–ÀåÀ“§«“¡µâÕß°“√ªŸπ (Dunn's method)
§«“¡‡ªìπ°√¥‡ªìπ¥à“ß (Õ—µ√“ à«π¥‘π: πÈ” = 1: 5) Õ‘π∑√’¬-
«—µ∂ÿ (Walkley-Black method) øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
(Bray II method) ·≈–‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡
·≈–‚´‡¥’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (Ammonium saturation
method) µ“¡§Ÿà¡◊Õ°“√«‘‡§√“–Àå¥‘π·≈–æ◊™ (®”‡ªìπ, 2545)
 à«π¥‘π∑’Ë„™âª≈Ÿ°µâπ°≈â“≈Õß°Õßπ—Èππ”‰ªº÷Ëß„Àâ·Àâß„π‡√◊Õπ
∑¥≈Õß·≈–∑ÿ∫„Àâ¡’¢π“¥‡≈Á°°«à“ 1 ́ ¡. ·≈–∫√√®ÿ¥‘π 5 °°.
„π∂ÿßæ≈“ µ‘° ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å
¡’ 5 ´È”Ê ≈– 1 µâπ ª√–°Õ∫¥â«¬ 4 ∑√’∑‡¡πµå §◊Õ 1) ‰¡à
„ àªŸπ·≈–¬‘∫´—¡ 2) „ àªŸπ¢“« 1.07 °√—¡/¥‘π 5 °°. ‡æ◊ËÕ
ª√—∫æ’‡Õ™‡ªìπ 5.5 3) „ àªŸπ¢“« 3.33 °√—¡/¥‘π 5 °°. ‡æ◊ËÕ
ª√—∫æ’‡Õ™‡ªìπ 6.5 ·≈– 4) „ à¬‘ª —́¡ 2.49 °√—¡/¥‘π 5 °°.
º ¡ªŸπÀ√◊Õ¬‘ª´—¡„Àâ‡¢â“°—∫¥‘π ‡µ‘¡πÈ”°≈—Ëπ≈ß‰ªª√–¡“≥
80% ¢Õß§«“¡™◊Èπ Ÿß ÿ¥∑’Ë¥‘π®–¥Ÿ¥¬÷¥‰«â‰¥â ‚¥¬∑’Ë„ à
(NH

4
)
2
SO

4
, Na

2
HPO

4
.2H

2
O, KCl ·≈– MgCl

2
.6H

2
O

∂ÿß≈– 4.84, 3.68, 0.98 ·≈– 0.64 °√—¡ µ“¡≈”¥—∫  π”
¥‘π‰ª∫à¡‰«â„π‡√◊Õπ°√–®°ª√–¡“≥ 1 ‡¥◊Õπ ·≈â«®÷ßª≈Ÿ°µâπ
°≈â“≈Õß°Õß∑’Ë¡’§«“¡ Ÿßª√–¡“≥ 20 ´¡. À≈—ß®“°ª≈Ÿ° 6
‡¥◊Õπ ‰¥â„ à∏“µÿÕ“À“√Õ—µ√“§√÷ËßÀπ÷Ëß¢Õß∑’Ë„™â„πµÕπ·√°‚¥¬
π”‰ª≈–≈“¬πÈ”·≈–√¥∫√‘‡«≥‚§πµâπ≈Õß°Õß  »÷°…“°“√
‡®√‘≠‡µ‘∫‚µ¢Õß≈Õß°Õß‡ªìπ‡«≈“ 1 ªï ·≈–‡°Á∫µ—«Õ¬à“ß¥‘π
°àÕπ·≈–À≈—ßª≈Ÿ°„π·µà≈–°√–∂“ß‰ª«‘‡§√“–Àå ¡∫—µ‘∑“ß
‡§¡’·≈–∏“µÿÕ“À“√„π¥‘π ∫—π∑÷°°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“
≈Õß°Õß ‰¥â·°à «—¥§«“¡ Ÿß¢Õßµâπ ‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß
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µâπ∑’Ë§«“¡ Ÿß 10 ´¡. ®“°º‘«¥‘π ·≈–π—∫®”π«π„∫ª√–°Õ∫
∑ÿ°Ê 4 ‡¥◊Õπ ‡¡◊ËÕµâπ≈Õß°Õß¡’Õ“¬ÿ‰¥â 1 ªï ≈â“ß¥‘πÕÕ°
®“°√“°¥â«¬πÈ”ª√–ª“·≈–µ“¡¥â«¬πÈ”°≈—Ëπ ·≈â«®÷ß·¬° à«π
√“° µâπ√«¡·°π°≈“ß„∫ (rachilla) ·≈–„∫ π”‰ªÕ∫À“
πÈ”Àπ—°·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 70C ∫¥ºà“πµ–·°√ß¢π“¥ 40 ‡¡™
(mesh) ∑”°“√¬àÕ¬µ—«Õ¬à“ßæ◊™‚¥¬„™â«‘∏’ H

2
SO

4
-H

2
O

2
  ‡æ◊ËÕ

π”‰ª«‘‡§√“–Àå∏“µÿ‰π‚µ√‡®π  øÕ øÕ√—   ‚æ·∑ ‡´’¬¡
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ (®”‡ªìπ, 2545) ·≈–§”π«≥À“
ª√‘¡“≥°“√ – ¡¢Õß∏“µÿÕ“À“√„π à«πµà“ßÊ ¢Õßµâπ≈Õß°Õß

2. º≈¢ÕßªŸπ¢“«·≈–ªÿÜ¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥åµàÕ°“√

¥Ÿ¥‚æ·∑ ‡´’¬¡·≈–·¡°π’‡´’¬¡¢Õß≈Õß°Õß

ª≈Ÿ°µâπ°≈â“≈Õß°Õß„π∂ÿß∑’Ë∫√√®ÿ¥‘π§ÕÀß å∂ÿßÊ ≈–
5 °°. ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿ¡Õ¬à“ß ¡∫Ÿ√≥å ·≈–
®—¥∑√’µ‡¡πµå·∫∫·ø§∑Õ‡√’¬≈ (2x2 Factorial in com-
pletely randomized design)  ∑”°“√∑¥≈Õß 4 ´È”
ª√–°Õ∫¥â«¬ 2 ªí®®—¬ §◊Õ ªí®®—¬∑’Ë 1 °“√„ àªŸπ („ àªŸπ¢“«
2.67 °√—¡ ·≈–‰¡à„ à)  ªí®®—¬∑’Ë 2 °“√„ à‚æ·∑ ‡´’¬¡ („ à
‚æ·∑ ‡´’¬¡§≈Õ‰√¥å 0.98 °√—¡ ·≈–‰¡à„ à) ∑—Èßπ’È„π¥‘π∑ÿ°
∂ÿß„ à∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ·≈–·¡°π’‡´’¬¡ ‡™àπ‡¥’¬«
°—∫°“√∑¥≈Õß∑’Ë 1 ‚¥¬„ à‡©æ“–°àÕπª≈Ÿ°·≈–º ¡§≈ÿ°‡§≈â“
„Àâ‡¢â“°—π √¥πÈ”„Àâ¥‘π¡’§«“¡™◊Èπª√–¡“≥ 80% ¢Õß§«“¡™◊Èπ
 Ÿß ÿ¥∑’Ë¥‘π®–¥Ÿ¥¬÷¥‰«â‰¥â µ—Èß∑‘Èß‰«â 1 ‡¥◊Õπ ®÷ßª≈Ÿ°µâπ°≈â“
≈Õß°Õß À≈—ß®“°ª≈Ÿ°≈Õß°Õß‰¥â 1 ªï °Á≈â“ß√“° ·≈–·¬°
‡ªìπ √“° µâπ√«¡·°π°≈“ß„∫ ·≈–„∫ ‡æ◊ËÕπ”‰ª«‘‡§√“–Àå
∏“µÿÕ“À“√‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß∑’Ë 1 ·≈–§”π«≥À“ª√‘¡“≥
°“√¥Ÿ¥„™â∏“µÿ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ ¢Õß
µâπ°≈â“≈Õß°Õß

3. §«“¡ —¡æ—π∏å√–À«à“ß‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–

·¡°π’‡´’¬¡ „π„∫≈Õß°Õß

 ÿà¡‡°Á∫„∫¬àÕ¬§Ÿà°≈“ß®“°„∫ª√–°Õ∫µ”·Àπàß∑’Ë 2 „π
√–¬–À≈—ß‡°Á∫‡°’Ë¬« ®“°µâπ≈Õß°Õß 60 µâπ „π «π≈Õß°Õß
¢Õß‡°…µ√°√„π ®. ß¢≈“ ∑’Ë¡’Õ“¬ÿ 8 ªï ‚¥¬‡°Á∫„∫®“°°‘Ëß
„π√–¥—∫≈à“ßµâπ≈– 3-4 °‘Ëß  ‡æ◊ËÕ„™â‡ªìπµ—«·∑π¢Õß·µà≈–
µâπ  ·≈â«π”‰ª‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫«‘‡§√“–Àå‚æ·∑ ‡´’¬¡
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ (®”‡ªìπ, 2545) ·≈–π”§à“∑’Ë
«‘‡§√“–Àå‰¥â¡“À“§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å (correlation

coefficient: r) √–À«à“ß¢Õß∏“µÿ·§≈‡´’¬¡·≈–‚æ·∑ ‡´’¬¡
·¡°π’‡ ’́¬¡·≈–‚æ·∑ ‡ ’́¬¡ ·≈–·§≈‡ ’́¬¡·≈–·¡°π’‡ ’́¬¡
(°—≈¬“, 2545)

º≈°“√∑¥≈Õß

1. º≈¢Õß°“√„™âªŸπ·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–

°“√¥Ÿ¥∏“µÿÕ“À“√¢Õßµâπ°≈â“≈Õß°Õß

 ¡∫—µ‘¢Õß¥‘π °“√„ àªŸπ¢“«Õ—µ√“ 1.07 ·≈– 3.33
°√—¡/°√–∂“ß ∑”„Àâ¥‘π°àÕπª≈Ÿ°≈Õß°Õß¡’æ’‡Õ™ 5.39 ·≈–
6.49 µ“¡≈”¥—∫   à«π°“√„ à¬‘ª —́¡∑”„Àâ¥‘π¡’æ’‡Õ™ 4.21
´÷Ëß‰¡à·µ°µà“ß°—∫¥‘π„π∑√’µ‡¡πµå§«∫§ÿ¡ (control) ∑’Ë¡’§à“
æ’‡Õ™ 4.20 ·µà‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßæ∫«à“¥‘π∑’Ë„ àªŸπ¢“«¡’
æ’‡Õ™≈¥≈ß (Table 1)  ∑—Èßπ’È°“√„ àªŸπ¢“«∑”„Àâª√‘¡“≥
Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â≈¥≈ßµ“¡ª√‘¡“≥ªŸπ¢“«∑’Ë‡æ‘Ë¡¢÷Èπ
„π¢≥–∑’Ë°“√„ à¬‘ª´—¡≈¥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥âπâÕ¬°«à“
°“√„ àªŸπ¢“«   à«πª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå·≈–
‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â „π·µà≈–∑√’µ‡¡πµå°Á‰¡à·µ°
µà“ß°—π  Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ·≈–¬‘ª´—¡∑”„Àâª√‘¡“≥
·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π Ÿß°«à“‰¡à„ àÕ¬à“ß™—¥‡®π ·µà
‰¡à¡’º≈µàÕª√‘¡“≥·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â   à«π∏“µÿ
Õ“À“√„π¥‘π„π√–¬–À≈—ß‡°Á∫‡°’Ë¬«¡’§à“µË”°«à“„π√–¬–°àÕπ
ª≈Ÿ°¬°‡«âπøÕ øÕ√— 

°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Õß°Õß °“√„ àªŸπ·≈–¬‘ª´—¡
‰¡à‰¥â∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“≈Õß°Õß ‰¥â·°à §«“¡
 Ÿß (Figure 1A)  ‡ âπºà“π»Ÿπ¬å°≈“ßµâπ (Figure 1B)
®”π«π„∫ª√–°Õ∫ (Figure 1C)  µ≈Õ¥®ππÈ”Àπ—°·Àâß
¢Õß„∫ µâπ √“° ·≈–πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥ (Figure 1D)
·µ°µà“ß®“°∑√’µ‡¡πµå∑’Ë‰¡à‰¥â„ à«— ¥ÿ¥—ß°≈à“« ‚¥¬∑’ËπÈ”Àπ—°
·Àâß∑—ÈßÀ¡¥„π∑√’µ‡¡πµå§«∫§ÿ¡ „ àªŸπ¢“« 1.17 ·≈– 3.33
°√—¡ ·≈–„ à¬‘ª´—¡ 2.49 °√—¡ ¡’§à“‡∑à“°—∫ 41.25, 35.11,
39.01 ·≈– 43.24 °√—¡/µâπ µ“¡≈”¥—∫ (Figure 1D)

§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√   §«“¡‡¢â¡¢âπ¢Õß
‰π‚µ√‡®π„π„∫≈Õß°Õß Ÿß°«à“„π√“°·≈–„π≈”µâπ  à«π§«“¡
‡¢â¡¢âπ¢ÕßøÕ øÕ√—   ‚æ·∑ ‡´’¬¡  ·≈–·¡°π’‡´’¬¡„π
√“° Ÿß°«à“„π„∫ ·≈–„π≈”µâπ  „π¢≥–∑’Ë§«“¡‡¢â¡¢âπ¢Õß
·§≈‡ ’́¬¡„π à«πµà“ßÊ ¢Õß≈Õß°Õß¡’§à“„°≈â‡§’¬ß°—π (Table
2) °“√„ àªŸπ∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡
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Table 1. Soil properties before planting and harvesting stage of longkong seedling.

  Properties         Stage                       Treatment F-test LSD C.V.

Control Ca(OH)
2

Ca(OH)
2

CaSO
4

0.05 (%)

1.07 g pot-1 3.33 g pot-1 2.49 g pot-1

pH Before planting 4.20 5.39* 6.49* 4.21ns ** 0.17 2.70
(1:5, soil:water) Harvest 4.71 4.59ns 5.23* 4.62ns ** 0.33 4.66
Exch. Al Before planting 0.97 0.67* 0.28* 0.90* ** 0.17 16.57
(cmol

c
 kg-1) Harvest 1.00 0.81* 0.16* 0.77* ** 0.14 13.87

Avai. P Before planting 16.53 18.83ns 14.37ns 12.84ns ns 11.07 47.22
(mg kg-1) Harvest 58.33 53.68ns 75.91ns 54.13ns ns 27.45 30.36
Exch. K Before planting 0.11 0.12ns 0.10ns 0.13ns ns 0.04 21.93
(cmol

c
 kg-1) Harvest 0.06 0.07ns 0.07ns 0.05ns ns 0.03 32.16

Exch. Ca Before planting 0.83 1.48* 2.32* 1.88* ** 0.42 17.27
(cmol

c
 kg-1) Harvest 0.65 1.92* 1.00ns 1.64ns * 1.55 59.19

Exch. Mg Before planting 0.39 0.37ns 0.32ns 0.44ns ns 0.15 24.56
(cmol

c
 kg-1) Harvest 0.17 0.23ns 0.17ns 0.18ns ns 0.09 34.59

Remark: **, *, ns indicate significant difference at P<0.01, P<0.05 and non-significant difference, respectively.

Figure 1. Effect of Ca(OH)
2
 and gypsum on the height (A), stem diameter (B), number of

compound leaf (C), and dry weight of root, shoot and leaf (D) of longkong seedling.

(Average from 5 replicates, ns = non-significant difference)
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·≈–·¡°π’‡´’¬¡„π à«π√“° µâπ ·≈–„∫≈Õß°Õß Ÿß°«à“„ à
¬‘ª´—¡·≈–∑√’µ‡¡πµå§«∫§ÿ¡ ‚¥¬‡©æ“–°“√„ àªŸπ‡æ‘Ë¡¢÷Èπ
∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π à«πµà“ßÊ ¢Õß≈Õß°Õß

‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π ‚¥¬§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π∑√’µ-
‡¡πµå§«∫§ÿ¡ „ àªŸπ¢“« 1.07 ·≈– 3.33 °√—¡ ·≈–„ à¬‘ª´—¡
„π√“°‡∑à“°—∫ 9.75, 15.28, 20.63 ·≈– 11.72 °√—¡ °°.-1

Table 2. Effect of lime and gypsum on nutrient concentrations in various parts of

longkong seedling (experiment 1).

Nutrient Treatment Root Stem Leaf

N Control 16.17±1.47 7.89±0.75 23.04±1.04
(g kg-1) Ca(OH)

2
 1.07 g pot-1 14.28±2.99 ns 10.58±1.42 ns 24.96±0.73 ns

Ca(OH)
2
 3.33 g pot-1 17.62±1.87 ns 9.24±1.79 ns 25.10±0.73 ns

CaSO
4
 2.49 g pot-1 16.56±2.36 ns 10.71±0.71 ns 25.37±1.63 ns

F-test ns ns ns
LSD

0.05
7.53 4.21 3.53

C.V. (%) 29.7 29.23 10.20

P Control 2.43±0.30 1.52±0.21 1.90±0.12
(g kg-1) Ca(OH)

2
 1.07 g pot-1 2.65±0.30 ns 1.72±0.14 ns 1.76±0.05 ns

Ca(OH)
2
 3.33 g pot-1 2.77±0.08 ns 2.11±0.09* 2.03±0.14 ns

CaSO
4
 2.49 g pot-1 2.26±0.26 ns 1.34±0.14 ns 1.92±0.09 ns

F-test ns * ns
LSD

0.05
0.35 0.51 0.35

C.V. (%) 22.68 20.31 12.12

K Control 23.05±2.37 8.42±0.84 14.85±0.56
(g kg-1) Ca(OH)

2
 1.07 g pot-1 36.92±3.10** 13.52±1.29* 16.48±1.38 ns

Ca(OH)
2
 3.33 g pot-1 33.01±4.20** 12.29±1.41* 14.90±0.89 ns

CaSO
4
 2.49 g pot-1 20.10±3.03** 6.98±0.94 ns 13.27±1.39 ns

F-test ** ** ns
LSD

0.05
9.95 3.84 3.45

C.V. (%) 25.68 24.86 15.87

Ca Control 9.75±0.73 15.58±2.06 12.78±0.81
(g kg-1) Ca(OH)

2
 1.07 g pot-1 15.28±0.84** 19.41±2.27 ns 17.02±1.57*

Ca(OH)
2
 3.33 g pot-1 20.63±3.07** 29.06±5.99* 24.98±0.59*

CaSO
4
 2.49 g pot-1 11.72±1.19 ns 14.31±0.85 ns 17.49 +1.37*

F-test ** * **
LSD

0.05
5.52 11.38 3.52

C.V. (%) 27.1 38.75 13.87

Mg Control 6.28±0.64 1.35±0.12 3.38±0.12
(g kg-1) Ca(OH)

2
 1.07 g pot-1 6.68±0.68 ns 1.60±0.07 ns 3.55±0.12 ns

Ca(OH)
2
 3.33 g pot-1 8.39±0.89* 2.03±0.07* 3.35±0.12 ns

CaSO
4
 2.49 g pot-1 6.50±1.09 ns 1.78±0.21* 3.05±0.06*

F-test * * **
LSD

0.05
1.59 0.43 0.30

C.V. (%) 15.27 16.98 5.99

Remark:  **, *, ns indicate significant difference at P<0.01, P<0.05 and non-significant difference

 compared with the control, respectively.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 3 æ.§. - ¡‘.¬. 2550
º≈°“√„™âªŸπ¢“«·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Õß°Õß

®”‡ªìπ  ÕàÕπ∑Õß ·≈–§≥–661

„πµâπ‡∑à“°—∫ 15.58, 19.41, 29.06 ·≈– 14.31 °√—¡ °°.-1

·≈–„π„∫‡∑à“°—∫ 12.78, 17.02, 24.98 ·≈– 17.49 °√—¡
°°.-1 µ“¡≈”¥—∫  Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ·≈–¬‘ª´—¡‰¡à‰¥â
∑”§«“¡‡¢â¡¢âπ¢Õß‰π‚µ√‡®π·≈–øÕ øÕ√— „π à«πµà“ßÊ
¢Õß≈Õß°Õß·µ°µà“ß∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫∑√’µ‡¡πµå§«∫§ÿ¡
(Table 2)

ª√‘¡“≥°“√¥Ÿ¥∏“µÿÕ“À“√ °“√„ àªŸπ¢“«·≈–¬‘ª´—¡
∑”„Àâ≈Õß°Õß¥Ÿ¥∏“µÿ·§≈‡´’¬¡‰¥â¡“°¢÷Èπ ‚¥¬ª√‘¡“≥∏“µÿ
·§≈‡´’¬¡∑—ÈßÀ¡¥„π∑√’µ‡¡πµå§«∫§ÿ¡ „ àªŸπ¢“« 1.07 °√—¡
·≈– 3.33 °√—¡ ·≈–„ à¬‘ª´—¡ ¡’§à“‡∑à“°—∫ 542.5, 630.2,

1009.4  ·≈–  672.7 ¡°./µâπ  µ“¡≈”¥—∫  (Figure 2)
Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ¢“«·≈–¬‘ª´—¡‰¡à‰¥â∑”„Àâª√‘¡“≥°“√
¥Ÿ¥∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·¡°π’‡´’¬¡
¢Õß≈Õß°Õß·µ°µà“ß∑“ß ∂‘µ‘®“°∑√’µ‡¡πµå§«∫§ÿ¡

2. º≈¢ÕßªŸπ¢“«·≈–ªÿÜ¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥åµàÕ°“√

¥Ÿ¥‚æ·∑ ‡´’¬¡·≈–·¡°π’‡´’¬¡¢Õß≈Õß°Õß

§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–

·¡°π’‡ ’́¬¡ °“√„ àªŸπ¢“«∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡
„π„∫¢Õßµâπ°≈â“≈Õß°Õß≈¥≈ß (Figure 3)  à«π°“√„ àªÿÜ¬

Figure 2. Effect of Ca(OH)
2
 and gypsum on nutrient uptake of longkong seedling.

(ns = not significant at P< 0.05; LSD
0.05

 = value of least significant difference)
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‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡„π
√“° µâπ ·≈–„∫‡æ‘Ë¡¢÷Èπ  „π¢≥–∑’Ë°“√„ àªŸπ¢“«∑”„Àâ§«“¡
‡¢â¡¢âπ¢Õß·§≈‡´’¬¡„π à«πµà“ßÊ ¢Õßµâπ°≈â“≈Õß°Õß‡æ‘Ë¡
¢÷Èπ  ·µà°“√„ àªÿÜ¬‚æ·∑ ‡ ’́¬¡∑”„Àâ·§≈‡ ’́¬¡„π„∫≈¥≈ß∑—ÈßÊ
∑’Ë§«“¡‡¢â¡¢âπ·§≈‡´’¬¡„πµâπ‡æ‘Ë¡¢÷Èπ ·≈–°“√„ àªŸπ¢“«
∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß·¡°π’‡´’¬¡„π„∫·≈–„πµâπ‡æ‘Ë¡¢÷Èπ·µà
‰¡à·µ°µà“ß°—π„π°√≥’¢Õß√“°  „π¢≥–∑’Ë°“√„ àªÿÜ¬
‚æ·∑ ‡´’¬¡§≈Õ‰√¥å¡’·π«‚πâ¡∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß·¡°-
π’‡´’¬¡„π„∫·≈–„π√“°≈¥≈ß

ª√‘¡“≥°“√¥Ÿ¥‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–

·¡°π’‡´’¬¡ °“√„ àªŸπ∑”„Àâµâπ°≈â“≈Õß°Õß¥Ÿ¥‚æ·∑ ‡´’¬¡
‰¥â≈¥≈ß (P<0.05)  ‚¥¬‡©æ“–„πµâπ°≈â“∑’Ë‰¡à‰¥â√—∫ªÿÜ¬
‚æ·∑ ‡´’¬¡ ‚¥¬‡¡◊ËÕ„ àªŸπ¢“«∑”„Àâª√‘¡“≥°“√¥Ÿ¥‚æ·∑ -
‡´’¬¡¢Õßµâπ°≈â“≈Õß°Õß∑’Ë‰¡à„ àªÿÜ¬‚æ·∑ ‡´’¬¡¡’§à“≈¥≈ß
®“° 579 ‡ªìπ 356 ¡°./µâπ ·≈–„πµâπ≈Õß°Õß∑’Ë‰¥â√—∫ªÿÜ¬
‚æ·∑ ‡´’¬¡°Á≈¥≈ß®“° 863 ‡ªìπ 720 ¡°./µâπ ·µà°“√„ à
ªÿÜ¬‚æ·∑ ‡´’¬¡∑”„Àâ°“√¥Ÿ¥‚æ·∑ ‡´’¬¡‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬
 ”§—≠ (P<0.01)  Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ∑”„Àâ°“√¥Ÿ¥

Figure 3. Effect of Ca(OH)
2
 and KCl on concentration of nutrients in root, stem, and leaf

of longkong seedling. (**, *, ns indicate significant difference at P<0.01, P<0.05

and non-significant difference, respectively by the factors of Ca(OH)
2
, KCl and

Ca(OH)
2
 x KCl interaction)
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®”‡ªìπ  ÕàÕπ∑Õß ·≈–§≥–663

·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡¢Õß≈Õß°Õß¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ
 à«π°“√„ àªÿÜ¬‚æ·∑ ‡´’¬¡∑”„Àâ°“√¥Ÿ¥·§≈‡´’¬¡·≈–
·¡°π’‡´’¬¡¡’·π«‚πâ¡≈¥≈ß (Figure 4)

3. §«“¡ —¡æ—π∏å√–À«à“ß‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–

·¡°π’‡´’¬¡„π„∫≈Õß°Õß

‡¡◊ËÕæ‘®“√≥“§«“¡ —¡æ—π∏å¢Õß∏“µÿÕ“À“√·µà≈–§Ÿà„π
„∫≈Õß°Õß æ∫«à“ „π„∫∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡ Ÿß
®–∑”„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡µË” ‚¥¬
§à“ À —¡æ—π∏å¢Õß·§≈‡ ’́¬¡°—∫‚æ·∑ ‡ ’́¬¡ ·≈–·¡°π’‡ ’́¬¡
°—∫‚æ·∑ ‡´’¬¡ ‡∑à“°—∫ -0.5385** ·≈– -0.6657** µ“¡
≈”¥—∫ (Figure 5)   à«π§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–
·¡°π’‡´’¬¡¡’ À —¡æ—π∏å‡™‘ß∫«° (r=0.7549**)

«‘®“√≥å

1. º≈°“√„ àªŸπ¢“«·≈–¬‘ª´—¡µàÕ ¡∫—µ‘¢Õß¥‘π

™ÿ¥¥‘π§ÕÀß å´÷Ëß‡ªìπ¥‘πÕ—π¥—∫Õ—≈∑‘´Õ≈ å∑’Ëæ∫∑—Ë«‰ª
„π¿“§„µâ¡’æ’‡Õ™ 4.20 ´÷Ëß®—¥«à“‰¡à‡À¡“– ¡µàÕ°“√ª≈Ÿ°æ◊™
®÷ß‰¥âÀ“§«“¡µâÕß°“√ªŸπ‚¥¬„ àªŸπ¢“«Õ—µ√“ 1.07 ·≈– 3.33
°√—¡/¥‘π 5 °°. ‡æ◊ËÕª√—∫æ’‡Õ™¢Õß¥‘π„Àâ‰¥â 5.5 ·≈– 6.5
´÷Ëßæ∫«à“°àÕπª≈Ÿ°æ◊™ À√◊ÕÀ≈—ß„ àªŸπ 1 ‡¥◊Õπ ∑”„Àâ¥‘π¡’
æ’‡Õ™‡∑à“°—∫ 5.39 ·≈– 6.49 µ“¡≈”¥—∫   ·µà‡¡◊ËÕª≈Ÿ°
≈Õß°Õß‡ªìπ‡«≈“ 1 ªï æ∫«à“æ’‡Õ™¢Õß¥‘π≈¥≈ß‡ªìπ 4.59
·≈– 5.23 µ“¡≈”¥—∫ (Table 1) · ¥ß«à“·¡â®–ª≈àÕ¬„Àâ
ªŸπ¢“«∑”ªØ‘°‘√‘¬“°—∫°√¥π“π  1  ‡¥◊Õπ·≈â«  ·µà¬—ß‡°‘¥
ªÆ‘°‘√‘¬“‰¡à ¡∫Ÿ√≥å „π™à«ß·√°π—ÈπÕ“®®–¡’‡©æ“–°√¥∑’ËÕ¬Ÿà

Figure 5. Relationship between Ca and K, Mg and K, and Ca and Mg in longkong leaf.

(** = significant at P< 0.01)

Figure 4. Effect of Ca(OH)
2
 and potash fertilizer on K, Ca and Mg uptake in leaf, stem+

rachilla and roots of longkong seedling.
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„π “√≈–≈“¬¥‘π (active acidity) ·≈–∑’Ë·≈°‡ª≈’Ë¬π‰¥â
(exchangeable acidity) ‡∑à“π—Èπ∑’Ë∑”ªØ‘°‘√‘¬“°—∫ªŸπ ·µà
À≈—ß®“°π—Èπ°ÁÕ“®®–¡’°√¥∑’Ëµ°§â“ß (residual acidity) ∂Ÿ°
ª≈¥ª≈àÕ¬ÕÕ°¡“®÷ß∑”„Àâ¥‘π¡’æ’‡Õ™≈¥≈ßÕ’° ¥—ßπ—Èπ§à“§«“¡
µâÕß°“√ªŸπ∑’Ë«‘‡§√“–Àå‰¥â„πÀâÕßªØ‘∫—µ‘°“√π—Èπ  ‡¡◊ËÕπ”‰ª„™â
„π ¿“æ π“¡·≈â«Õ“®®–‰¡à‰¥âæ’‡Õ™µ“¡∑’ËµâÕß°“√

æ’‡Õ™∑’Ë‡À¡“– ¡¢Õß¥‘π ”À√—∫°“√ª≈Ÿ°æ◊™§«√¡’§à“
Õ¬Ÿà„π™à«ß 6.5-7.0 Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ‡æ◊ËÕª√—∫æ’‡Õ™¥‘π
·§à 5.6 ·≈–≈¥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„Àâ‡À≈◊ÕπâÕ¬°«à“
√âÕ¬≈– 10 ¢Õß§à“§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕπ °Á “¡“√∂
¢®—¥ªí≠À“‡°’Ë¬«°—∫§«“¡‡ªìπ°√¥¥à“ß¢Õß¥‘πµàÕ°—∫°“√ª≈Ÿ°
æ◊™‰¥â °“√„ àªŸπ„π¥‘πÕ—π¥—∫Õ—≈∑‘´Õ≈ å·≈–ÕÕ°´‘´Õ≈ å„Àâ¡’
æ’‡Õ™ Ÿß∂÷ß 7 ®–≈¥§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√— ·≈–
∏“µÿÕ“À“√®ÿ≈¿“§‰¥â (Havlin et al., 1999) ·≈–°“√„ àªŸπ
„Àâ°—∫ «π‰¡âº≈‰¡à “¡“√∂®–º ¡§≈ÿ°ªŸπ„Àâ‡¢â“°—∫¥‘π‰¥â
·µàµâÕß„ à‚¥¬°“√À«à“π´÷ËßÕ“®∑”„ÀâÀπâ“¥‘π¡’ ¿“æ‡°‘πªŸπ‰¥â
ßà“¬ ·≈–∑”„Àâ≈¥§«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√®ÿ≈¿“§
(Brady and Weil, 2002; Havlin et al., 1999) ·≈–
®“°°“√ª≈Ÿ°∂—Ë«À√—Ëß·≈–∂—Ë«æ√â“‡ªìπªÿÜ¬æ◊™ ¥„π™ÿ¥¥‘π«‘ —¬
´÷Ëß‡ªìπ¥‘πÕ—≈∑‘´Õ≈ å∑’Ëª√—∫„Àâ¥‘π¡’æ’‡Õ™µà“ßÊ °—π æ∫«à“
‡¡◊ËÕ¥‘π¡’æ’‡Õ™ Ÿß°«à“ 5.8 ∑”„ÀâπÈ”Àπ—° ¥¢Õß∂—Ë«∑—Èß Õß
™π‘¥≈¥≈ß ·≈–æ’‡Õ™∑’Ë 5.4-5.8 ∑”„Àâ∂—Ë«À√—Ëß·≈–∂—Ë«æ√â“
‡®√‘≠‡µ‘∫‚µ·≈–„Àâ¡«≈™’«¿“æ Ÿß ÿ¥ (Õÿ…“, 2546) ¥—ßπ—Èπ
°“√„™âªŸπ„π «π‰¡âº≈§«√®–ª√—∫æ’‡Õ™„ÀâÕ¬Ÿà„π™à«ß∑’Ë∏“µÿ
Õ“À“√ à«π„À≠à‡ªìπª√–‚¬™πå Ÿß ÿ¥ §◊Õ 5.5-6.5 ‚¥¬‡©æ“–
„π¥‘πÕ—π¥—∫Õ—≈∑‘´Õ≈ å·≈–ÕÕ°´‘´Õ≈ å·¡âª√—∫æ’‡Õ™·§à 6.0
°Á∑”„Àâ‡°‘¥ ¿“æ‡°‘πªŸπ‰¥â (Brady and Weil, 2002) ·≈–
§«√¡’°“√·∫àß„ àÀ≈“¬§√—Èß

¥‘π°√¥‡¢µ√âÕπ‚¥¬∑—Ë«‰ª  ¡’ª√‘¡“≥øÕ øÕ√— 
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡∑’Ë‡ªìπª√–‚¬™πåµË”
·≈–¡—°¡’ªí≠À“§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡ (Brady and
Weil, 2002; Havlin et al., 1999) ‚¥¬ ¿“æ∑’Ë¥‘π‡ªìπ
°√¥∑”„ÀâÕ–≈Ÿ¡‘π—¡≈–≈“¬ÕÕ°¡“¡“°®π‡ªìπæ‘…°—∫æ◊™·≈–
≈¥°“√¥Ÿ¥·§≈‡ ’́¬¡·≈–·¡°π’‡ ’́¬¡ (Havlin et al., 1999)
√Ÿª¢ÕßÕ–≈Ÿ¡‘π—¡∑’Ë‡ªìπæ‘…°—∫æ◊™§◊Õ Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ (Al3+)
÷́Ëß¡’¡“°„π¥‘π∑’Ë¡’æ’‡Õ™µË”°«à“ 4.7 ·≈–‚¡‚π‰Œ¥√Õ°‚´

Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ (AlOH2+) ´÷Ëßæ∫¡“°‡¡◊ËÕæ’‡Õ™ 4.5 ·≈–
‡ªìπæ‘…√ÿπ·√ß°«à“ Al3+ (Mengel and Kirkby, 1987)

®“°°“√∑¥≈Õßπ’È æ∫«à“ °“√„ àªŸπ∑”„Àâª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë
·≈°‡ª≈’Ë¬π‰¥â„π¥‘π≈¥≈ßµ“¡æ’‡Õ™∑’Ë‡æ‘Ë¡¢÷Èπ (Table 1) ∑—Èßπ’È
‡æ√“–‡¡◊ËÕæ’‡Õ™ Ÿß¢÷ÈπÕ–≈Ÿ¡‘π—¡®–∑”ªØ‘°‘√‘¬“°—∫‰Œ¥√Õ°‰´¥å
‰ÕÕÕπ∑’Ë‰¥â®“°ªŸπ‡°‘¥‡ªìπ‰¥‰Œ¥√Õ°‚´Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ
(Al(OH)2+) ‚¥¬∑’Ëæ’‡Õ™ 4.7-6.5 Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ à«π„À≠à
®–Õ¬Ÿà„π√Ÿªπ’È ·≈–∂â“æ’‡Õ™ 6.5-8.0 Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ°Á®–µ°
µ–°ÕπÕ¬Ÿà„π√Ÿª¢ÕßÕ–≈Ÿ¡‘π—¡‰Œ¥√Õ°‰´¥å‡ªìπ à«π„À≠à
(Sparks, 1995) πÕ°®“°π—Èπ°“√„ àªŸπ¢“«‡ªìπ°“√‡æ‘Ë¡
·§≈‡´’¬¡„Àâ°—∫¥‘π®÷ß™à«¬·°âªí≠À“„π¥‘π∑’Ë¡’·§≈‡´’¬¡µË”‰¥â
‚¥¬µ√ß

‡ªìπ∑’Ëπà“ —ß‡°µ«à“ ª√‘¡“≥·§≈‡´’¬¡ ‚æ·∑ ‡´’¬¡
·≈–·¡°π’‡ ’́¬¡„π¥‘π‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈ÕßµË”°«à“°àÕπª≈Ÿ°
æ◊™ ∑—Èßπ’Èπà“®–‡°‘¥®“°≈Õß°Õß¥Ÿ¥∏“µÿÕ“À“√¥—ß°≈à“«‰ª„™â
‡ªìπª√‘¡“≥¡“°  Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πåÀ≈—ß°“√∑¥≈Õß¡’§à“ Ÿß°«à“°àÕπ∑¥≈Õß¡“°‡æ√“–
‰¥â‡µ‘¡øÕ øÕ√— ≈ß‰ª‡™àπ‡¥’¬«°√≥’¢Õß‚æ·∑ ‡´’¬¡ ·≈–
·¡°π’‡´’¬¡ ·µà‡π◊ËÕß®“°øÕ øÕ√— ∂Ÿ°æ◊™¥Ÿ¥‰ª„™â‰¥âπâÕ¬®÷ß
 – ¡Õ¬Ÿà„π¥‘π‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π «π≈Õß°Õß (®”‡ªìπ ·≈–
§≥–, 2547) ∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–, 2545) ·≈–≈”‰¬
(¬ÿ∑∏π“ ·≈–§≥–, 2543)

 à«π°“√„ à¬‘ª´—¡‰¡à‰¥â∑”„Àâæ’‡Õ™¢Õß¥‘π∑—Èß°àÕπ·≈–
À≈—ß°“√∑¥≈Õß·µ°µà“ß‰ª®“°∑√’µ‡¡πµå§«∫§ÿ¡ (Table 1)
·µà°“√„ à¬‘ª´—¡°Á∑”„ÀâÕ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â≈¥≈ß ∑—Èßπ’È
Õ“®‡°‘¥®“°¬‘ª´—¡∑”ªØ‘°‘√‘¬“°—∫ÕÕ°‰´¥å À√◊Õ‰Œ¥√Õ°‰´¥å
¢Õß‡À≈Á°·≈–Õ–≈Ÿ¡‘π—¡ √«¡∑—Èß·√à‡§‚Õ≈‘‰πµå ∑”„Àâ¡’‰Œ-
¥√Õ°‰´¥å‰ÕÕÕπ‡°‘¥¢÷Èπ ÷́Ëß‡√’¬°«à“‡°‘¥ self-liming ·≈–
‰Œ¥√Õ°‰´¥å‰ÕÕÕπ∑’Ë‡°‘¥¢÷Èππ’È®–µ°µ–°Õπ°—∫Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ
πÕ°®“°π—ÈπÕ–≈Ÿ¡‘π—¡‰ÕÕÕπ¬—ß∑”ªØ‘°‘√‘¬“°—∫´—≈‡øµ‰ÕÕÕπ
®“°¬‘ª´—¡‰¥â‡ªìπ ´—≈ø“‚∑Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ (AlSO

4

+) ´÷Ëß
‡ªìπæ‘…πâÕ¬°«à“ Al3+ (Shainberg et al., 1989) ·≈–
AlOH2+ ·≈–®“°°“√»÷°…“æ‘…¢ÕßÕ–≈Ÿ¡‘π—¡°—∫µâπ°≈â“°“·ø
∑’Ëª≈Ÿ°„π “√≈–≈“¬∑’Ë¡’Õ–≈Ÿ¡‘π—¡√Ÿªµà“ßÊ æ∫«à“ Al3+ ·≈–
AlOH2+ ∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“°“·ø≈¥≈ß™—¥‡®π
·µà‰¡àæ∫«à“ AlSO

4

+ ∑”„Àâµâπ°≈â“°“·ø‡®√‘≠‡µ‘∫‚µ≈¥≈ß
(Pavan and Bingham, 1982)

°“√„ àªŸπ∑”„Àâæ’‡Õ™¢Õß¥‘π‡æ‘Ë¡¢÷Èπ  ·µàª√‘¡“≥
Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â≈¥≈ßµ“¡æ’‡Õ™∑’Ë Ÿß¢÷Èπµ“¡°—∫
Õ—µ√“ªŸπ∑’Ë‡æ‘Ë¡¢÷Èπ  à«π°“√„ à¬‘ª´—¡·¡â®–¡’º≈µàÕ°“√‡ª≈’Ë¬π
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®”‡ªìπ  ÕàÕπ∑Õß ·≈–§≥–665

·ª≈ßæ’‡Õ™¢Õß¥‘ππâÕ¬¡“° ·µà°Á∑”„Àâª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë
·≈°‡ª≈’Ë¬π‰¥â≈¥≈ß (Table 1) ´÷Ëß Õ¥§≈âÕß°—∫∑’Ë‡§¬¡’°“√
∑¥≈Õß„π ¿“æ π“¡ ∑’Ëæ∫«à“°“√„ àªŸπ∑”„Àâ‡æ‘Ë¡æ’‡Õ™¢Õß
¥‘π°√¥∑’Ë¥Õπ„π¿“§„µâ·≈–≈¥Õ–≈Ÿ¡‘π—¡„π¥‘π∫π‰¥â ·µà°“√
„ à¬‘ª´—¡™à«¬≈¥Õ–≈Ÿ¡‘π—¡„π¥‘π≈à“ß‰¥â¥â«¬·≈–∑”„Àâ√–¥—∫
¢Õß·§≈‡´’¬¡·≈–°”¡–∂—π∂Ÿ°™–≈ß‰ª‰¥â≈÷°∂÷ß 60 ´¡.
(Maneepong et al., 1998) πÕ°®“°π—Èπ ¬—ß¡’√“¬ß“π«à“
„π√–¬–¬“«°“√„ à¬‘ª´—¡∑”„Àâ·§≈‡´’¬¡·≈–°”¡–∂—π∂Ÿ°™–
≈ß‰ª„π¥‘π‰¥â≈÷°∂÷ß 80 ´¡. ∑”„ÀâÕ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
≈¥≈ß·µà¡’º≈µàÕæ’‡Õ™¢Õß¥‘ππâÕ¬¡“° ·≈–æ∫«à“¡’º≈∑”„Àâ
º≈º≈‘µ¢Õß¢â“«‚æ¥·≈–∂—Ë«Õ—≈ø“ø“‡æ‘Ë¡¢÷Èπ (Toma et al.,
1999)

2. °“√„ àªŸπ¢“«·≈–¬‘ª´—¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√

¥Ÿ¥∏“µÿÕ“À“√¢Õßµâπ°≈â“≈Õß°Õß

     °“√„ àªŸπ¢“«·≈–¬‘ª´—¡‰¡à‰¥â∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õß
≈Õß°Õß·µ°µà“ß‰ª®“°∑√’µ‡¡πµå§«∫§ÿ¡ (Figure 1)  ·µà
°Á∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡  ·§≈‡´’¬¡  ·≈–
·¡°π’‡´’¬¡„πæ◊™‡æ‘Ë¡¢÷Èπ (Table 2) ‚¥¬‡©æ“–·§≈‡´’¬¡
‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π‡¡◊ËÕ„ àªŸπ¢“« „π¢≥–∑’Ë∑√’µ‡¡πµå∑’Ë„ à
¬‘ª´—¡„Àâ¥‘π‰¥â√—∫·§≈‡´’¬¡‡∑à“°—∫„ àªŸπ¢“« 1.07 °√—¡ ·µà
°“√¥Ÿ¥·§≈‡´’¬¡°Á¬—ßπâÕ¬°«à“∑—ÈßÊ ∑’Ë·§≈‡´’¬¡„π¥‘π°Á¡’§à“
„°≈â‡§’¬ß°—π (Table 1) · ¥ß«à“Õ–≈Ÿ¡‘π—¡ (0.90 cmol

c

kg-1) „π∑√’µ‡¡πµå∑’Ë„ à¬‘ª´—¡Õ“®®–‡ªìπªí®®—¬∑’Ë®”°—¥°“√¥Ÿ¥
∏“µÿ·§≈‡ ’́¬¡√«¡∑—Èß‚æ·∑ ‡ ’́¬¡·≈–·¡°π’‡ ’́¬¡ (Table 2)
‡™àπ‡¥’¬«°—∫„π∑√’µ‡¡πµå§«∫§ÿ¡ (0.97 cmol

c
 kg-1) ‚¥¬

ªí≠À“§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡æ∫‰¥â∑—Ë«‰ª„π¥‘π°√¥∑’Ë¡’
æ’‡Õ™µË”°«à“ 5.0-5.5 ́ ÷Ëß∑”„ÀâÕ–≈Ÿ¡‘π—¡≈–≈“¬ÕÕ°¡“¡“°®π
√∫°«π°“√·∫àß‡´≈≈å·≈–¢—¥¢«“ß°“√¥Ÿ¥·≈–°“√‡§≈◊ËÕπ¬â“¬
∏“µÿÕ“À“√¢Õß√“° (Havlin et al., 1999) ®“°°“√»÷°…“
º≈¢ÕßÕ–≈Ÿ¡‘π—¡µàÕ°“√¥Ÿ¥∏“µÿÕ“À“√¢Õßµâπ°≈â“°“·ø∑’Ëª≈Ÿ°
„π “√≈–≈“¬ °Áæ∫«à“§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡
øÕ øÕ√—  ·¡ß°“π’   —ß°– ’ ·≈–‰π‚µ√‡®π„π°“·ø≈¥≈ß
µ“¡√–¥—∫Õ–≈Ÿ¡‘π—¡∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–∑”„ÀâπÈ”Àπ—°·Àâßµâπ°“·ø
≈¥≈ß¡“° (Pavan and Bingham, 1982) ·µà®“°°“√
∑¥≈Õßπ’È ·¡â°“√„ àªŸπ “¡“√∂≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡≈ß‰¥â¡“°
·≈–∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√„πæ◊™‡æ‘Ë¡¢÷Èπ ·µà°Á‰¡à
‰¥â∑”„Àâ√“°·≈–µâπ≈Õß°Õß‚¥¬√«¡‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ · ¥ß

«à“√–¥—∫∏“µÿÕ“À“√∑’Ë≈Õß°Õß‰¥â√—∫®“°°“√‡µ‘¡≈ß‰ªπ—Èπ‡æ’¬ß
æÕ·≈â« ·µà°“√ª√—∫ª√ÿß¥‘π‡æ◊ËÕ≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡·≈–
∑”„Àâ≈Õß°Õß¥Ÿ¥∏“µÿÕ“À“√‰¥â¥’¢÷Èπ Õ“®®–¡’º≈µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß≈Õß°ÕßÕ¬à“ß™—¥‡®π „π¥‘π¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”
´÷Ëßæ∫∑—Ë«‰ª„π¿“§„µâ (®”‡ªìπ ·≈–§≥–, 2547)

3. §«“¡ —¡æ—π∏å¢Õß‚æ·∑ ‡´’¬¡  ·§≈‡´’¬¡  ·≈–

·¡°π’‡ ’́¬¡„π≈Õß°Õß

‡¡◊ËÕæ◊™‰¥â√—∫‚æ·∑ ‡´’¬¡„πª√‘¡“≥ Ÿß ∑”„Àâæ◊™¢“¥
·¡°π’‡´’¬¡ ·≈–·§≈‡´’¬¡‰¥â  ·≈–∂â“·§≈‡´’¬¡ Ÿß‡°‘π‰ª°Á
∑”„Àâæ◊™¢“¥·¡°π’‡ ’́¬¡À√◊Õ‚æ·∑ ‡ ’́¬¡‰¥â‡™àπ°—π (Jones,
1998) ·≈–®“°°“√∑¥≈Õß„π§√—Èßπ’Èæ∫«à“°“√„ àªÿÜ¬‚æ·∑ -
‡´’¬¡∑”„Àâª√‘¡“≥°“√¥Ÿ¥„™â·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡¢Õß
≈Õß°Õß¡’·π«‚πâ¡≈¥≈ß (Figure 4) ·µà∑”„Àâ§«“¡‡¢â¡¢âπ
¢Õß‚æ·∑ ‡´’¬¡‡æ‘Ë¡¢÷Èπ  à«π·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡„π
≈Õß°Õß≈¥≈ß (Figure 3) „π¢≥–‡¥’¬«°—π°Áæ∫«à“§«“¡
‡¢â¡¢âπ¢Õß‚æ·∑ ‡´’¬¡„π„∫≈Õß°Õß¡’§«“¡º°º—π°—∫
·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡ (Figure 5) ´÷Ëß Õ¥§≈âÕß°—∫∑’Ë
æ∫«à“°“√„ àªÿÜ¬‚æ·∑ ‡ ’́¬¡∑”„Àâ°“√¥Ÿ¥‚æ·∑ ‡ ’́¬¡¢Õß
≈Õß°Õß≈¥≈ß (Õ√æ‘π, 2549) πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π∂÷ß
§«“¡ —¡æ—π∏å·∫∫º°º—π¢Õß‚æ·∑ ‡´’¬¡·≈–·¡°π’‡´’¬¡
„πª“≈å¡πÈ”¡—π ( ÿπ’¬å ·≈–§≥–,2540) ≈—°…≥–‡™àππ’È‰¥â
Õ∏‘∫“¬«à“°“√¥Ÿ¥∏“µÿ¥—ß°≈à“«„™â‚ª√µ’π∑’Ë‡ªìπµ—«π”·§µ‰ÕÕÕπ
(carrier) ™π‘¥‡¥’¬«°—π  ‡¡◊ËÕ¡’·§µ‰ÕÕÕπµ—«„¥¡“°®÷ß
¢—¥¢«“ß°“√¥Ÿ¥·≈–‡§≈◊ËÕπ¬â“¬·§µ‰ÕÕÕπµ—«Õ◊Ëπ ¥—ßπ—Èπ°“√
„ àªÿÜ¬‚æ·∑ ‡´’¬¡ Ÿß‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æº≈º≈‘µ„π√–¬–µ‘¥º≈
®–µâÕß√–¡—¥√–«—ß‰¡à„Àâ¡“°‡°‘π‰ª ‡æ√“–πÕ°®“°®–‰¡à‡°‘¥
ª√–‚¬™πå·≈â«¬—ß∑”„Àâ≈¥°“√¥Ÿ¥·≈–∫∑∫“∑∑“ß √’√–¢Õß
·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡‰¥â (¬ß¬ÿ∑∏, 2543) „π°√≥’¢Õß
¥‘πª≈Ÿ°°≈Õß°Õß ÷́Ëß¡’∏“µÿ¥—ß°≈à“«µË” (®”‡ªìπ ·≈–§≥–,
2547) Õ“®®–µâÕß‡æ‘Ë¡·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡„Àâ°—∫¥‘π
∫â“ß ‚¥¬‡©æ“–°“√„ àªŸπ‚¥‚≈‰¡µå´÷ËßπÕ°®“°®–≈¥Õ–≈Ÿ¡‘π—¡
·≈â«¬—ß™à«¬‡æ‘Ë¡∑—Èß·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡‰¥â¥â«¬

°“√„ àªŸπ¢“«∑”„Àâ§«“¡‡¢â¡¢Õß‚æ·∑ ‡´’¬¡„π„∫
≈Õß°Õß≈¥≈ß (Figure 3) ‡™àπ‡¥’¬«°—∫ª√‘¡“≥°“√¥Ÿ¥„™â
‚æ·∑ ‡´’¬¡¢Õß≈Õß°Õß (Figure 4) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π
 ¿“æ∑’Ë‰¡à„ àªÿÜ¬‚æ·∑ ‡´’¬¡ ·µà„π ¿“æ∑’Ë≈Õß°Õß‰¥â√—∫
‚æ·∑ ‡´’¬¡ °“√„ àªŸπ¢“«¡’º≈µàÕ°“√¥Ÿ¥‚æ·∑ ‡´’¬¡‰¡à
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™—¥‡®π ∑—Èßπ’È°“√„ àªŸπ¢“«™à«¬≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π ®÷ß
Õ“®®–™à«¬„Àâ√“°≈Õß°Õß¥Ÿ¥∏“µÿ‚æ·∑ ‡´’¬¡‰¥â¢÷Èπ  ·µà
¢≥–‡¥’¬«°—π·§≈‡´’¬¡∑’Ë‡æ‘Ë¡¢÷Èπ°Á¬—∫¬—Èß°“√¥Ÿ¥‚æ·∑ ‡´’¬¡
‰¥â Õ¬à“ß‰√°Áµ“¡æ∫«à“°“√„ àªŸπ∑”„Àâ§«“¡‡¢â¡¢âπ (Figure
3)  ·≈–ª√‘¡“≥°“√¥Ÿ¥„™â·¡°π’‡´’¬¡¢Õßµâπ≈Õß°Õß  ¡’
·π«‚πâ¡‡æ‘Ë¡¢÷Èπ  (Figure  4)  ´÷Ëßπà“®–‡ªìπÕ‘∑∏‘æ≈®“°
Õ–≈Ÿ¡‘π—¡∑’Ë≈¥≈ßµ“¡ª√‘¡“≥ªŸπÀ√◊Õ√–¥—∫·§≈‡´’¬¡„π¥‘π
(Table 1) ·≈–º≈°“√∑¥≈Õß„π°√–∂“ßπ’È Õ¥§≈âÕß°—∫„π
 ¿“æ·ª≈ßª≈Ÿ°∑’Ëæ∫«à“§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡·≈–
·¡°π’‡ ’́¬¡„π„∫≈Õß°Õß¡’§«“¡ —¡æ—π∏å°—π‚¥¬µ√ß (Figure
5) ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π≈”‰¬ (¬ÿ∑∏π“ ·≈–§≥–, 2543)

 √ÿª·≈–¢âÕ‡ πÕ·π–

°“√„ àªŸπ¢“« “¡“√∂≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π‰¥â¥’
°«à“°“√„ à¬‘ª´—¡ ∑—Èßπ’È°“√„ àªŸπ¢“«·≈–¬‘ª´—¡‰¡à‰¥â∑”„Àâµâπ
°≈â“≈Õß°Õß¡’°“√‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ ·µà¡’·π«‚πâ¡∑”„Àâ§«“¡
‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√„π≈Õß°Õß‡æ‘Ë¡¢÷Èπ  Õ¬à“ß‰√°Áµ“¡°“√
„ àªŸπ„π¥‘π¡’‚æ·∑ ‡´’¬¡µË”∑”„Àâ≈Õß°Õß¥Ÿ¥‚æ·∑ ‡´’¬¡
‰¥â≈¥≈ß ·≈–°“√„ àªÿÜ¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å°Á∑”„Àâ≈Õß°Õß
¥Ÿ¥·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡≈¥≈ß‡™àπ°—π „π°“√ª√—∫ª√ÿß
¥‘π°√¥„π «π≈Õß°Õß§«√„ àªŸπ‡æ◊ËÕª√—∫æ’‡Õ™ª√–¡“≥ 5.5
‚¥¬§«√®–„™âªŸπ‚¥‚≈‰¡µå·∑πªŸπ¢“« ‡æ√“–πÕ°®“°®–™à«¬
≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡·≈â«¬—ß™à«¬‡æ‘Ë¡∑—Èßª√‘¡“≥·§≈‡´’¬¡·≈–
·¡°π’‡´’¬¡„Àâ°—∫¥‘π   à«π°“√„ à¬‘ª´—¡°Á®–¡’ª√–‚¬™πå
„π°“√≈¥Õ–≈Ÿ¡‘π—¡„π¥‘π≈à“ß„π√–¬–¬“« ´÷Ëß§«√®–∑”°“√
∑¥≈Õß„π «π≈Õß°ÕßµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
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