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Abstract
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Tentative standard concentration values of iron, manganese, zinc, copper
and boron in Longkong (Aglaia dookkoo Griff.) Leaf
Songklanakarin J. Sci. Technol., 2007, 29(2) : 287-296

The standard concentration values are important for evaluation of plant nutrient status, classified
into low, sufficient and high, which leads to the optimum nutrient management. However, the standard
concentration values of iron (Fe), manganese (Mn), zinc (Zn), copper (Cu) and boron (B)  in longkong leaf
(Aglaia dookkoo Griff.) have not been reported even though micronutrient deficiency symptom in some
orchards was found. The objective of this research was to establish standard concentration values of Fe, Mn,
Zn, Cu and B in longkong leaf. The leaf sampling was collected from middle leaflet of the 2nd compound leaf
(5-month-old leaf) at the post harvest stage during 2003-2005 from 7 orchards in Songkhla province and 3
orchards in Narathiwat province, 10 trees per orchard.  Yield of individual tree was recorded and used for
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Tentative standard concentration values of micronutrients
in longkong leaf

Onthong, J., et al.

establishment of nutrient standard concentration values by the high-yield-tree method (>70 kg tree-1) and the
boundary-line method. The results revealed that the sufficient ranges of Fe, Mn, Zn, Cu and B established
by high-yield-tree method were 74-88, 81-107, 16-19, 7-9 and 32-38 mg kg-1, respectively and the sufficient
ranges of Fe, Mn, Zn, Cu and B estimated by boundary-line method were 61-66, 49-58, 18-20, 7-8 and 27-30
mg kg-1, respectively. The standard concentration values by the high-yield-tree method were higher than
those of the boundary-line method. However, the values estimated by the boundary-line method, which was
calculated from the linear regression of yield and individual nutrient, did not include nutrient luxury
consumption, and the values from this method can classify nutrients into deficient, low, sufficient and excess
ranges.  Therefore,  the  nutrient  standard  concentration  values  estimated  by  the  boundary-line  method
should be used as the standard values for evaluation of  Fe, Mn, Zn, Cu and B in longkong leaf.

Key words : micronutrient, standard concentration values, longkong, Aglaia dookkoo Griff.
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µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ·µà°“√„ àªÿÜ¬„Àâ°—∫≈Õß°Õß¡—°„ à
µ“¡À≈—°°“√„ àªÿÜ¬„Àâ°—∫‰¡âº≈∑—Ë«‰ª ‚¥¬‰¡à§”π÷ß∂÷ß§«“¡
µâÕß°“√∏“µÿÕ“À“√∑’Ë·∑â®√‘ß¢Õßæ◊™  ®π∫“ß§√—Èßæ∫«à“ «π
‰¡âº≈∫“ß·Ààß¡’ª√‘¡“≥∏“µÿÕ“À“√∫“ß™π‘¥ – ¡„π¥‘π
 Ÿß‡°‘π§«“¡µâÕß°“√¢Õßæ◊™  ‚¥¬‡©æ“–øÕ øÕ√—   ·≈–
‚æ·∑ ‡´’¬¡  ‡π◊ËÕß®“°‡°…µ√°√¡’°“√„ àªÿÜ¬∑—Èß 2 ™π‘¥„Àâ
°—∫‰¡âº≈∑ÿ°ªï  Õ¥§≈âÕß°—∫º≈°“√«‘‡§√“–Àå∏“µÿÕ“À“√„π¥‘π
 «π∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–, 2544)  «π≈”‰¬ (¬ÿ∑∏π“
·≈–§≥–, 2543) ·≈– «π≈Õß°Õß ( ÿ√™“µ‘ ·≈–§≥–,
2547) æ∫«à“ ¥‘π¡’°“√ – ¡øÕ øÕ√—  Ÿß¡“° ÷́Ëß∂â“¥‘π
 – ¡øÕ øÕ√— „πª√‘¡“≥ Ÿß‡°‘π‰ª  Õ“®™—°π”„Àâæ◊™¢“¥
∏“µÿÕ“À“√®ÿ≈¿“§ (®ÿ≈∏“µÿ) ‚¥¬‡©æ“– —ß°– ’·≈–∑Õß·¥ß
¥—ßπ—Èπ°àÕπ°“√„ àªÿÜ¬‡°…µ√°√µâÕß∑√“∫§«“¡µâÕß°“√∏“µÿ
Õ“À“√¢Õßæ◊™°àÕπ  ‚¥¬π”§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√„π
‡π◊ÈÕ‡¬◊ËÕ¥—™π’ (index tissue) ¡“‡ª√’¬∫‡∑’¬∫°—∫§à“§«“¡
‡¢â¡¢âπ¡“µ√∞“π (standard concentration value) ¢Õß
æ◊™™π‘¥π—Èπ ∑”„Àâ∑√“∫√–¥—∫¢Õß∏“µÿÕ“À“√„πæ◊™ À“°Õ¬Ÿà„π
√–¥—∫µË”À√◊Õ¢“¥·§≈πµâÕß‡æ‘Ë¡ª√‘¡“≥ªÿÜ¬∑’Ë„ à À“°Õ¬Ÿà „π
√–¥—∫ Ÿß°ÁµâÕßß¥°“√„ àªÿÜ¬À√◊Õ„ àªÿÜ¬≈¥≈ß ‚¥¬°“√ªØ‘∫—µ‘
≈—°…≥–π’È‡ªìπ·π«∑“ßÀπ÷Ëß„π°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âªÿÜ¬
ªí®®ÿ∫—π‡°…µ√°√‰¥âπ”°“√®—¥°“√≈—°…≥–π’È‰ª „™â „π°“√
®—¥°“√ªÿÜ¬ ‡™àπ  «π·Õª‡ªî≈ (Righetti et al., 1998)
 «π∑ÿ‡√’¬π (πÿ®√’ ·≈–§≥–, 2548)  ·≈– «πª“≈å¡πÈ”¡—π
(∏’√– ·≈–§≥–, 2548) ‡ªìπµâπ

°“√ √â“ß§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∏“µÿÕ“À“√æ◊™¢Õß
‰¡âº≈  à«π„À≠à‰¥â®“°°“√ ”√«®§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√
„π„∫¥—™π’°—∫ª√‘¡“≥º≈º≈‘µ ·≈–π”¡“ √â“ß§à“§«“¡‡¢â¡¢âπ
¡“µ√∞“π´÷Ëß¡’À≈“¬«‘∏’¥â«¬°—π ‡™àπ °“√ª√–¡“≥™à«ß§«“¡
‡¢â¡¢âπ∏“µÿÕ“À“√®“°µâπ∑’Ë„Àâº≈º≈‘µ Ÿß (high yield) °“√
„™â‡ âπ¢Õ∫‡¢µ (boundary line)  °“√„™â¥√’  (diagnosis
and recommendation integrated system, DRIS)
(Beverly, 1991) ·≈–°“√„™â§–·ππ¡“µ√∞“π°“√«‘‡§√“–Àå
æ◊™ (plant analysis with standardized scores
approaches) («‘‡™’¬√ ·≈– ÿ¡‘µ√“, 2547) ‡ªìπµâπ ‚¥¬§à“
§«“¡‡¢â¡¢âπ¡“µ√“∞“π¢Õß‰¡âº≈ à«π¡“° √â“ß¡“®“°µâπ∑’Ë
„Àâº≈º≈‘µ Ÿß ·≈–ªí®®ÿ∫—π°“√ √â“ß§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π
‡√‘Ë¡∑’Ë®–„™â«‘∏’‡ âπ¢Õ∫‡¢µ  «‘∏’¥√’   ·≈–°“√„™â§–·ππ
¡“µ√∞“π°“√«‘‡§√“–Àåæ◊™‡æ‘Ë¡¡“°¢÷Èπ ‡π◊ËÕß®“° “¡“√∂∫Õ°

√–¥—∫∏“µÿÕ“À“√‰¥â≈–‡Õ’¬¥ ·≈– “¡“√∂∫Õ°√–¥—∫∏“µÿÕ“À“√
„π‡™‘ß¢Õß —¥ à«π‰¥â  ·≈–®“°°“√µ√«®‡Õ° “√§à“§«“¡
‡¢â¡¢âπ¡“µ√∞“π∏“µÿÕ“À“√æ◊™∑’Ë‰¥â®“°·µà≈–«‘∏’¢Õßæ◊™™π‘¥
‡¥’¬«°—π æ∫«à“¡’§à“„°≈â‡§’¬ß°—π ‚¥¬§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π
∑’Ë‰¥â®“°«‘∏’‡ âπ¢Õ∫‡¢µ «‘∏’¥√’  ·≈–°“√„™â§–·ππ¡“µ√∞“π
°“√«‘‡§√“–Àåæ◊™¡’™à«ß§«“¡‡¢â¡¢âπ·§∫°«à“«‘∏’ª√–‡¡‘π®“°
µâπ∑’Ë „Àâº≈º≈‘µ Ÿß  ªí®®ÿ∫—π‰¥â¡’°“√ √â“ß§à“§«“¡‡¢â¡¢âπ
¡“µ√∞“π∏“µÿÕ“À“√æ◊™¢Õß‰¡âº≈À≈“¬™π‘¥¢Õß‰∑¬ ‡™àπ
∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–, 2545) ≈”‰¬ (¬ÿ∑∏π“ ·≈–§≥–,
2543) ¡–¡à«ß (Õ—»®√√¬å, 2545) ·≈–≈‘Èπ®’Ë (Õ√ÿ≥»‘√‘ ·≈–
§≥–, 2546) ‡ªìπµâπ  ”À√—∫≈Õß°Õß´÷Ëß‡ªìπ‰¡âº≈∑’Ë¡’§«“¡
 ”§—≠∑“ß‡»√…∞°‘®¢Õß¿“§„µâ ·≈–‰¥â¡’°“√ √â“ß§à“§«“¡
‡¢â¡¢âπ¡“µ√∞“π¢Õß‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ (®”‡ªìπ ·≈–§≥–, 2548) ·µà
¬—ß‰¡à¡’°“√ √â“ß§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π¢Õß‡À≈Á° ·¡ß°“π’ 
 —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ ∑—Èß∑’Ë∏“µÿ‡À≈à“π’È¡’§«“¡ ”§—≠
µàÕ°√–∫«π°“√µà“ßÊ ‡™àπ °“√ —ß‡§√“–Àå· ß °“√‡§≈◊ËÕπ
¬â“¬πÈ”µ“≈ ·≈–§«“¡·¢Áß·√ß¢Õß‡´≈≈å ‡ªìπµâπ  ´÷Ëß®– àß
º≈µàÕ°“√„Àâº≈º≈‘µ ·≈–§ÿ≥¿“æº≈º≈‘µ¢Õß≈Õß°Õß‰¥â

¥—ßπ—Èπ °“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ √â“ß§à“§«“¡
‡¢â¡¢âπ¡“µ√∞“π¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’ ∑Õß·¥ß ·≈–
‚∫√Õπ „π„∫≈Õß°Õß ‡æ◊ËÕ„™âª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√„π„∫
≈Õß°Õß  ”À√—∫°“√®—¥°“√ªÿÜ¬¢Õß‡°…µ√°√µàÕ‰ª

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. °“√‡°Á∫·≈–‡µ√’¬¡µ—«Õ¬à“ß

°“√»÷°…“π’È ‰¥â‡°Á∫µ—«Õ¬à“ß„∫≈Õß°Õß®“°„∫¬àÕ¬§Ÿà
°≈“ß¢Õß„∫ª√–°Õ∫∑’Ë 2 ‚¥¬ ÿà¡‡°Á∫√Õ∫∑√ßæÿà¡µâπ µâπ≈–
6-8 „∫ ‡¡◊ËÕ„∫¡’Õ“¬ÿ 5 ‡¥◊Õπ (‡°Á∫™à«ßÀ≈—ß‡°Á∫‡°’Ë¬«º≈º≈‘µ)
®“°µâπ≈Õß°ÕßÕ“¬ÿ 8-12 ªï ®“° «π‡°…µ√°√„π®—ßÀ«—¥
 ß¢≈“®”π«π 7  «π ·≈–®—ßÀ«—¥π√“∏‘«“ ®”π«π 3  «π
 «π≈– 10 µâπ µ—Èß·µàªï 2545-2547 æ√âÕ¡∑—Èß‡°Á∫¢âÕ¡Ÿ≈
ª√‘¡“≥º≈º≈‘µ√“¬µâπ  ·≈–‡°Á∫µ—«Õ¬à“ß¥‘π∫√‘‡«≥„π·≈–
πÕ°∑√ßæÿà¡ ∑’Ë√–¥—∫§«“¡≈÷° 0-15 ´¡.  ÿà¡‡°Á∫∫√‘‡«≥≈–
4-6 ®ÿ¥µàÕ «π ·≈–π”µ—«Õ¬à“ß¥‘π¢Õß·µà≈–∫√‘‡«≥√«¡°—π
‡ªìπµ—«Õ¬à“ß‡¥’¬«  ‚¥¬‡°Á∫µ—«Õ¬à“ß¥‘π™à«ßÀ≈—ß‡°Á∫‡°’Ë¬«
º≈º≈‘µªï 2545
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π”µ—«Õ¬à“ß„∫¡“≈â“ß∑”§«“¡ –Õ“¥¥â«¬πÈ”°≈—Ëπ ·≈–
Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 70oC ®ππÈ”Àπ—°§ß∑’Ë ∫¥·≈–√àÕπºà“π
µ–·°√ß¢π“¥ 40 ‡¡™  π”µ—«Õ¬à“ß∑’Ë‰¥â¬àÕ¬¥â«¬°√¥º ¡
√–À«à“ß°√¥‰π∑√‘°·≈–°√¥‡æÕ√å§≈Õ√‘° (HNO

3
-HClO

4
)

‡æ◊ËÕ«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’ ·≈–
∑Õß·¥ß ¥â«¬‡§√◊ËÕßÕ–µÕ¡¡‘°·Õ∫´Õ∫™—π ‡ª°‚∑√‚ø‚∑-
¡‘‡µÕ√å (AAS)  à«π‚∫√Õπ«‘‡§√“–Àå‚¥¬π”µ—«Õ¬à“ß„∫¡“‡º“
∑’ËÕÿ≥À¿Ÿ¡‘ 500oC  ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß  π”¡“∑”„Àâ‡°‘¥ ’
‡À≈◊Õß (azomethine-H) ·≈–«—¥¥â«¬‡§√◊ËÕß ‡ª°‚∑√‚ø‚∑-
¡‘‡µÕ√å µ“¡§Ÿà¡◊Õ°“√«‘‡§√“–Àå¥‘π·≈–æ◊™ (®”‡ªìπ, 2547¢)

 ”À√—∫µ—«Õ¬à“ß¥‘ππ”¡“º÷Ëß„Àâ·Àâß„π∑’Ë√à¡ ·≈–√àÕπ
ºà“πµ–·°√ß∑’Ë¡’¢π“¥™àÕßºà“π 2 ¡¡.  π”µ—«Õ¬à“ß¥‘π‰ª
«‘‡§√“–Àå§à“ªØ‘°‘√‘¬“¥‘π (¥‘π:πÈ” = 1:5) ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ
(Walkley-Black) ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå (Bray
II) ª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (1 M NH

4
OAc

pH 7) ª√‘¡“≥‡À≈Á° ·¡ß°“π’   —ß°– ’ ·≈–∑Õß·¥ß ∑’Ë
·≈°‡ª≈’Ë¬π‰¥â (DTPA) µ“¡§Ÿà¡◊Õ°“√«‘‡§√“–Àå¥‘π·≈–æ◊™
(®”‡ªìπ, 2547¢)  à«π‚∫√Õπ °—¥¥â«¬πÈ”√âÕπ (hot water)
π”¡“∑”„Àâ‡°‘¥ ’‡À≈◊Õß (azomethine-H)  ·≈–«—¥¥â«¬
‡§√◊ËÕß ‡ª°‚∑√‚ø‚∑¡‘‡µÕ√å (Soil and Plant Analysis
Council, 2000)

2. °“√ √â“ß§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∏“µÿÕ“À“√®ÿ≈¿“§

‡∫◊ÈÕßµâπ„π„∫≈Õß°Õß

°“√ √â“ß§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∏“µÿÕ“À“√æ◊™¢Õß
ß“π«‘®—¬π’È „™â 2 «‘∏’ §◊Õ 1) ª√–‡¡‘π®“°µâπ∑’Ë„Àâº≈º≈‘µ¡“°
°«à“ 70 °°./µâπ ®”π«π 31 µâπ ‚¥¬„™â«‘∏’°“√ª√–¡“≥§à“∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% µ“¡«‘∏’¢Õß»‘√‘™—¬ (2544) ¥â«¬
‚ª√·°√¡ SPSS „π°“√°”Àπ¥√–¥—∫∏“µÿÕ“À“√ ´÷Ëß·∫àß‰¥â
3 √–¥—∫ §◊Õ √–¥—∫µË” (low) √–¥—∫‡æ’¬ßæÕ (sufficient)
·≈–√–¥—∫ Ÿß (high) 2) ª√–‡¡‘π®“°‡ âπ¢Õ∫‡¢µ (bound-
ary line) ‚¥¬π”§«“¡‡¢â¡¢âπ¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’
∑Õß·¥ß ·≈–‚∫√Õπ ¡“ √â“ß°√“ø°“√°√–®“¬°—∫º≈º≈‘µ
 —¡æ—∑∏å (relative yield)  ´÷Ëß°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈®–¡’
≈—°…≥–§≈â“¬ “¡‡À≈’Ë¬¡ (triangular pattern) π”®ÿ¥¢âÕ¡Ÿ≈
∑’ËÕ¬Ÿà∫√‘‡«≥¢Õ∫‡¢µπÕ°¢Õß¢âÕ¡Ÿ≈ ´÷Ëß¡’≈—°…≥–°“√‡√’¬ß°—π
¢Õß®ÿ¥§≈â“¬‡ âπµ√ß  ¡“ √â“ß ¡°“√§«“¡ —¡æ—π∏å‡™‘ß‡ âπ
√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√®ÿ≈¿“§¥—ß°≈à“«°—∫º≈º≈‘µ

 —¡æ—∑∏å ‡æ◊ËÕÀ“√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë∑”„Àâº≈º≈‘µ —¡æ—∑∏å
πâÕ¬°«à“ 60% (√–¥—∫¢“¥·§≈π), 60-80% (√–¥—∫µË”), 80-
100% (√–¥—∫‡æ’¬ßæÕ)  ·≈–√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë Ÿß·µà„Àâ
º≈º≈‘µµË” (√–¥—∫¡“°‡°‘πæÕ)  ( ÿ¡‘µ√“ ·≈–«‘‡™’¬√, 2546)

º≈°“√∑¥≈Õß

l.  ¡∫—µ‘¥‘π «π≈Õß°Õß

¥‘πª≈Ÿ°≈Õß°Õß∑’Ë√–¥—∫§«“¡≈÷° 0-15 ´¡. ®“°º‘«
¥‘π ∑—Èß∫√‘‡«≥„π·≈–πÕ°∑√ßæÿà¡¡’ ¿“æ‡ªìπ°√¥ÕàÕπ (5.07
·≈– 5.03 µ“¡≈”¥—∫) ¥‘πª≈Ÿ°≈Õß°Õß∫√‘‡«≥„π∑√ßæÿà¡¡’
ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ·≈–‚æ·∑ ‡´’¬¡ Ÿß°«à“¥‘ππÕ°∑√ßæÿà¡
(21.2 ·≈– 16.6 °./°°. ·≈– 0.23 ·≈– 0.13 ‡´πµ‘‚¡≈
(ª√–®ÿ∫«°)/°°. µ“¡≈”¥—∫)   ”À√—∫ª√‘¡“≥øÕ øÕ√— 
∫√‘‡«≥„π·≈–πÕ°∑√ßæÿà¡¡’§«“¡·µ°µà“ß°—πÕ¬à“ß™—¥‡®π
‚¥¬¥‘π„π∑√ßæÿà¡¡’ª√‘¡“≥ Ÿß°«à“¥‘ππÕ°∑√ßæÿà¡ (238 ·≈–
27 ¡°./°°.) µ“¡≈”¥—∫  ∑—Èßπ’È¥‘π·µà≈– «π°Á¡’ª√‘¡“≥
øÕ øÕ√— ∑’Ë·µ°µà“ß°—πÕ¬à“ß‡¥àπ™—¥ (Table 1)

ª√‘¡“≥‡À≈Á° ·¡ß°“π’   —ß°– ’ ·≈–∑Õß·¥ß ‡©≈’Ë¬
„π∑√ßæÿà¡ Ÿß°«à“πÕ°∑√ßæÿà¡  ¬°‡«âπ‚∫√Õπ¡’ª√‘¡“≥„°≈â
‡§’¬ß°—π (Table 1) ·≈–®“°º≈°“√»÷°…“ æ∫«à“ ª√‘¡“≥
‡À≈Á°®–Õ¬Ÿà „π™à«ßª√–¡“≥ 50-100 ¡°./°°. ¬°‡«âπ «π∑’Ë
2 ·≈– 10 ∑’Ë¡’ª√‘¡“≥ Ÿß∂÷ß 210 ·≈– 237 ¡°./°°. µ“¡
≈”¥—∫ ª√‘¡“≥·¡ß°“π’ ·≈–∑Õß·¥ß æ∫«à“  «π„π®—ßÀ«—¥
π√“∏‘«“  ( «π∑’Ë 8-10) ¡’ª√‘¡“≥·¡ß°“π’ ·≈–∑Õß·¥ß
„π·≈–πÕ°∑√ßæÿà¡µË”°«à“ «π„π®—ßÀ«—¥ ß¢≈“ ( «π∑’Ë 1-7)
 ”À√—∫ª√‘¡“≥ —ß°– ’„π¥‘π·µà≈– «π¡’ª√‘¡“≥‰¡à·µ°µà“ß
°—π¡“° ¬°‡«âπ¥‘π∫√‘‡«≥„π∑√ßæÿà¡¢Õß «π∑’Ë 1 ∑’Ë¡’ª√‘¡“≥
 —ß°– ’ Ÿß (6.07 ¡°./°°.) ·µà ”À√—∫ª√‘¡“≥‚∫√Õπ æ∫«à“
∑ÿ° «π¡’§à“„°≈â‡§’¬ß°—π·≈–µË”°«à“ 1 ¡°./°°. (Table 1)

2. §à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∏“µÿÕ“À“√®ÿ≈¿“§„π„∫

≈Õß°Õß

§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ¢Õß‡À≈Á° ·¡ß°“π’ 
 —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ ∑’Ë‰¥â®“°°“√ª√–‡¡‘πµâπ∑’Ë„Àâ
º≈º≈‘µ Ÿß ¡’§à“‡∑à“°—∫ 74-88, 81-107, 16-19, 7-9 ·≈–
32-38 ¡°./°°. µ“¡≈”¥—∫ (Table 2) À“°§«“¡‡¢â¡¢âπ
¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ µË”À√◊Õ
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 Ÿß°«à“§«“¡‡¢â¡¢âπ¢â“ßµâπ  · ¥ß«à“§«“¡‡¢â¡¢âπ¢Õß∏“µÿ
Õ“À“√π—ÈπÕ¬Ÿà„π√–¥—∫µË” ·≈– Ÿß µ“¡≈”¥—∫ (Table 2)

§«“¡‡¢â¡¢âπ¡“µ√∞“π¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’
∑Õß·¥ß ·≈–‚∫√Õπ ∑’Ëª√–‡¡‘π¥â«¬«‘∏’‡ âπ¢Õ∫‡¢µ (Figure
1) ¡’§à“‡∑à“°—∫ 61-66, 49-58, 18-20, 7-8 ·≈– 27-30
¡°./°°. µ“¡≈”¥—∫ (Table 2)  À“°§à“§«“¡‡¢â¡¢âπ∑’Ë
«‘‡§√“–Àå‰¥â¢Õß‡À≈Á°  ·¡ß°“π’    —ß°– ’  ∑Õß·¥ß  ·≈–
‚∫√Õπ ¡’§à“Õ¬Ÿà„π™à«ß 56-61, 41-49, 15-18, 6-7 ·≈–

24-47 ¡°./°°.µ“¡≈”¥—∫ · ¥ß«à“§«“¡‡¢â¡¢âπ¢Õß∏“µÿπ—Èπ
Õ¬Ÿà „π√–¥—∫µË” À“°§«“¡‡¢â¡¢âπ∑’Ë«‘‡§√“–Àå‰¥âµË”°«à“§à“æ‘ —¬
≈à“ß¢Õß§«“¡‡¢â¡¢âπ¢Õß∏“µÿπ—Èπ„π√–¥—∫µË” · ¥ß«à“æ◊™¡’
∏“µÿÕ“À“√π—ÈπÕ¬Ÿà „π√–¥—∫¢“¥·§≈π (deficient)   ”À√—∫
§«“¡‡¢â¡¢âπ¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’ ∑Õß·¥ß ·≈–
‚∫√Õπ ∑’Ë«‘‡§√“–Àå‰¥â¡’ Ÿß°«à“ 66, 58, 20, 8 ·≈– 30 ¡°./
°°. µ“¡≈”¥—∫ · ¥ß«à“æ◊™¡’∏“µÿÕ“À“√Õ¬Ÿà√–¥—∫¡“°‡°‘πæÕ
(excessive) (Table 2)

Table 1. Soil properties of 10 longkong orchards

Orchard       Area pH OM Avai P Exch.K Fe Mn Zn Cu B
no. (1:5 water) (g kg-1) (mg kg-1) (cmol

c
kg-1) (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1)

1 dripline area 6.16 23.0 15 0.04 44 92 6.07 4.84 0.33
nearby area 4.87 17.1 28 0.17 72 90 0.54 0.33 0.16

2 dripline area 4.04 25.0 868 0.58 210 26 3.35 2.08 0.65
nearby area 4.71 19.8 148 0.12 187 31 0.57 0.65 0.47

3 dripline area 5.08 30.3 177 0.25 140 23 1.68 0.81 0.51
nearby area 5.38 16.5 8 0.13 55 10 0.28 0.49 0.36

4 dripline area 4.66 19.8 184 0.28 106 150 1.68 1.93 0.39
nearby area 4.78 16.5 9 0.12 70 74 1.15 1.47 0.22

5 dripline area 5.32 16.5 179 0.18 60 97 3.43 2.36 0.30
nearby area 4.97 14.5 8 0.09 69 91 1.04 1.80 0.34

6 dripline area 5.39 24.4 22 0.20 77 334 3.41 5.37 0.56
nearby area 6.15 23.7 7 0.14 78 204 2.25 4.12 0.22

7 dripline area 4.73 14.2 16 0.17 82 94 1.70 2.12 0.23
nearby area 4.86 11.9 7 0.09 70 59 1.28 1.79 0.17

8 dripline area 5.35 16.0 367 0.23 81 10 2.47 0.92 0.55
nearby area 4.91 12.3 18 0.14 47 7 0.96 0.18 0.12

9 dripline area 5.85 21.5 307 0.17 43 13 1.85 0.44 0.33
nearby area 4.98 15.6 12 0.13 87 4 0.23 0.25 0.97

10 dripline area 4.13 21.6 243 0.20 237 15 1.62 0.52 0.75
nearby area 4.67 18.6 23 0.17 191 9 0.64 0.31 0.61

     Ave. dripline area 5.07 21.2 238 0.23 108 85 2.73 2.14 0.46
     Ave. nearby area 5.03 16.6 27 0.13 92 58 0.89 1.14 0.36

Table 2. Longkong leaf nutrient standard concentrations estimated from high yield tree
and boundary-line method

High yield method   Boundary-line method
   Nutrient

Low Sufficient High Deficient Low Sufficient Excessive

Fe (mg kg-1) < 74 74-88 > 88 < 56 56-61 61-66 > 66
Mn (mg kg-1) < 81 81-107 > 107 < 41 41-49 49-58 > 58
Zn (mg kg-1) < 16 16-19 > 19 < 15 15-18 18-20 > 20
Cu (mg kg-1) < 7 7-9 > 9 < 6 6-7 7-8 > 8
B (mg kg-1) < 32 32-38 > 38 < 24 24-27 27-30 > 30
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‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ
¢Õß∑—Èß 2 «‘∏’ æ∫«à“ §à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ¢Õß
‡À≈Á°  —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ¡’§à“„°≈â‡§’¬ß°—π ¬°‡«âπ
§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ¢Õß·¡ß°“π’ ¡’§à“§«“¡
‡¢â¡¢âπµË”°«à“§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∑’Ëª√–‡¡‘π®“°µâπ∑’Ë„Àâ
º≈º≈‘µ Ÿß

«‘®“√≥åº≈°“√∑¥≈Õß

1.  ¡∫—µ‘¥‘π «π≈Õß°Õß

®“°º≈°“√»÷°…“ æ∫«à“ §à“ªØ‘°‘√‘¬“¥‘π‡©≈’Ë¬∑—Èß„π

·≈–πÕ°∑√ßæÿà¡¡’ ¿“æ‡ªìπ°√¥ (5.07 ·≈– 5.03 µ“¡
≈”¥—∫) ‡π◊ËÕß®“°¥‘π„π¿“§„µâ¡’°“√ºÿæ—ß ≈“¬µ—« ·≈–¡’°“√
™–≈–≈“¬ (leaching) ∏“µÿÕ“À“√ÕÕ°®“°Àπâ“µ—¥¥‘π Ÿß ∑”„Àâ
¥‘π¡’ª√–®ÿ∫«°¥à“ß – ¡µË” ·≈–¡’ ¿“æ‡ªìπ°√¥ (Õ¿‘»—°¥‘Ï,
2543) ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ øÕ øÕ√—  ·≈–‚æ·∑ ‡ ’́¬¡
„π∑√ßæÿà¡ (Table 1) Õ¬Ÿà „π√–¥—∫ª“π°≈“ß·≈– Ÿß   ¿“«–
π’Èæ∫‰¥â„π «π∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–, 2544) ·≈–≈”‰¬
(¬ÿ∑∏π“ ·≈–§≥–, 2543)  ‡π◊ËÕß®“°‡°…µ√°√¡’°“√„ àªÿÜ¬
‡§¡’·≈–ªÿÜ¬Õ‘π∑√’¬å∑ÿ°ªï ‡ªìπ∑’Ëπà“ —ß‡°µ«à“ ¡∫—µ‘¥‘π∫√‘‡«≥
πÕ°∑√ßæÿà¡¡’øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡µË” ·µà¥‘π∫√‘‡«≥
„π∑√ßæÿà¡¡’ª√‘¡“≥øÕ øÕ√—  Ÿß (Table 1)  ´÷Ëß¥‘π∑’Ë¡’

Figure 1. Linear relationship between leaf nutrient concentrations and relative yield of
longkong using boundary line values
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ª√‘¡“≥øÕ øÕ√—  ŸßÕ“® àßº≈‡ ’¬µàÕæ◊™‰¥â ‡™àπ °“√»÷°…“
°“√„ÀâªÿÜ¬øÕ øÕ√— °àÕπ°“√ÕÕ°¥Õ°°—∫≈Õß°Õß∑’Ë‡µ‘∫‚µ„π
¥‘π∑’Ë¡’øÕ øÕ√—  Ÿß (584 ¡°./°°.) æ∫«à“‰¡à “¡“√∂‡æ‘Ë¡
ª√‘¡“≥™àÕ¥Õ° ·µà∑”„Àâª√‘¡“≥™àÕ¥Õ°≈¥≈ß (¿“ °√, 2546)
À√◊Õ„π∑ÿ‡√’¬π æ∫«à“‡¡◊ËÕ¥‘π¡’øÕ øÕ√—  Ÿß (60 ¡°./°°.)
°“√„ àªÿÜ¬øÕ øÕ√— ‰¡à “¡“√∂‡æ‘Ë¡ª√‘¡“≥º≈º≈‘µ‰¥â ¥—ßπ—Èπ
À“°¥‘π¡’øÕ øÕ√— „πª√‘¡“≥∑’Ë‡æ’¬ßæÕ ®÷ß‰¡à®”‡ªìπµâÕß„ à
ªÿÜ¬øÕ øÕ√—  ( ÿ¡‘µ√“ ·≈–§≥– 2544)

 ”À√—∫ª√‘¡“≥∏“µÿÕ“À“√®ÿ≈¿“§„π¥‘π∑—Èß∫√‘‡«≥„π
·≈–πÕ°∑√ßæÿà¡ æ∫«à“‡À≈Á°·≈–·¡ß°“π’  ¡’ª√‘¡“≥ Ÿß°«à“
√–¥—∫∑’Ë‡æ’¬ßæÕÕ¬à“ß‡¥àπ™—¥ (Table 4) ´÷Ëß¥‘π∑’Ë¡’ª√‘¡“≥
¢Õß‡À≈Á° Ÿß ∑”„Àâ√“°æ◊™¥Ÿ¥∑Õß·¥ß≈¥≈ß (¬ß¬ÿ∑∏ ·≈–
 ÿ¢«—≤πå, 2546; Havlin et al., 2005) ª√‘¡“≥ —ß°– ’ ·≈–
∑Õß·¥ß¢Õß¥‘π„π∑√ßæÿà¡ Ÿß°«à“¥‘ππÕ°∑√ßæÿà¡ (Table 1)
·≈–∑—Èß 2 ∫√‘‡«≥¡’ª√‘¡“≥ —ß°– ’ ·≈–∑Õß·¥ß „π√–¥—∫
‡æ’¬ßæÕ (Table 4)   ”À√—∫‚∫√Õπ„π¥‘π æ∫«à“¥‘π∫√‘‡«≥
„π∑√ßæÿà¡¡’ª√‘¡“≥‚∫√Õπ Ÿß°«à“¥‘π∫√‘‡«≥πÕ°∑√ßæÿà¡
(Table 1) ·µà∑—Èß 2 ∫√‘‡«≥¡’ª√‘¡“≥µË”°«à“√–¥—∫∑’Ë‡æ’¬ßæÕ
(Table 4) ∑—Èß∑’Ë‡°…µ√°√¡’°“√„ àªÿÜ¬Õ‘π∑√’¬å´÷Ëß‡ªìπ·À≈àß

¢Õß∏“µÿ‚∫√Õπ (‡æ‘Ë¡æŸπ, 2546) À√◊Õ·¡â·µà°“√„ àªÿÜ¬‡§¡’°Á
¡’ ‚∫√Õπª–ªπÕ¬Ÿà (ÕÕ¡∑√—æ¬å, 2540) ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°
‚∫√Õπ‡ªìπ∏“µÿ∑’Ë∂Ÿ°™–≈â“ß‰¥âßà“¬ (Potash and Phosphate
Institute, 1995) ª√–°Õ∫°—∫¿“§„µâ¡’Ωπµ°µ≈Õ¥∑—Èßªï
∑”„Àâ‡°‘¥°“√™–≈â“ß‚∫√ÕπÕÕ°®“°Àπâ“µ—¥¥‘π  Õ¥§≈âÕß°—∫
∑’Ë Katyal ·≈– Vlek (1985) √“¬ß“π«à“¥‘π„π‡¢µ√âÕπ™◊Èπ
¢Õß∑«’ª‡Õ‡™’¬∑’Ë¡’°“√™–≈â“ß Ÿß ®–¡’ª√‘¡“≥∏“µÿ‚∫√Õπ„π¥‘π
µË”

2. §à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ

§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ∑’Ë√–¥—∫‡æ’¬ßæÕ
(sufficient) ¢Õß‡À≈Á° ·¡ß°“π’   —ß°– ’ ∑Õß·¥ß ·≈–
‚∫√Õπ ∑’Ëª√–‡¡‘π®“°µâπ∑’Ë„Àâº≈º≈‘µ Ÿß ·≈–ª√–‡¡‘π®“°
‡ âπ¢Õ∫‡¢µ¡’§à“„°≈â‡§’¬ß°—π (Table 2) ·µà°“√ª√–‡¡‘π
®“°µâπ∑’Ë „Àâº≈º≈‘µ Ÿß„Àâ§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π Ÿß°«à“°“√
ª√–‡¡‘π¥â«¬‡ âπ¢Õ∫‡¢µ ‡™àπ §à“§«“¡‡¢â¡¢âπ¡“µ√∞“π¢Õß
‡À≈Á°∑’Ëª√–‡¡‘π®“°µâπ∑’Ë„Àâº≈º≈‘µ Ÿß¡’§à“ 74-88 ¡°./°°.
·µà§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π¢Õß‡À≈Á°∑’Ë‰¥â®“°‡ âπ¢Õ∫‡¢µ
¡’§à“ 61-66 ¡°./°°.  Õ¥§≈âÕß°—∫§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π

Table 4. Ranges in critical level for micronutrients in soil

     Micronutrient in soil of longkong orchard
  Element

Ave. dripline area Ave. nearby area

Iron 2.5-5.0 107.95 92.48
Manganese 1.0-5.0 85.23 57.70
Zinc 0.2-2.0 2.73 0.89
Copper 0.1-2.5 2.14 1.14
Boron 1.0-2.0 0.46 0.36

1 From  Jones (2001)

Rang in critical
level (mg kg-1)1

Table 3. Standard concentration values of micronutrients in index leaves of some fruit trees

Standard concentration value
   Nutrient

Longkong Durian Longan Lichee Orange Mangosteen Rambutan

Fe (mg kg-1) 61-66 40-150 68-87 25-40 60-120 50-150 77-98
Mn (mg kg-1) 49-58 50-120 47-80 20-30 25-100 60-250 104-150
Zn (mg kg-1) 18-20 10-30 17-20 15-25 25-100 5-15 43-54
Cu (mg kg-1) 7-8 10-25 15-17 10-20 5-10 15-30 16-25
B (mg kg-1) 27-30 30-70 22-46 - 31-100 25-60 43-54
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∏“µÿÕ“À“√¡À¿“§„π≈Õß°Õß (®”‡ªìπ ·≈–§≥–, 2548) ·≈–
§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π¢Õß∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–«‘‡™’¬√,
2546)  ‡π◊ËÕß®“°°“√ √â“ß§à“¡“µ√∞“π¥â«¬°“√ª√–‡¡‘π®“°
µâπ∑’Ë „Àâº≈º≈‘µ Ÿß ®–π”§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√∑’Ë»÷°…“
®“°µâπ∑’Ë „Àâº≈º≈‘µ Ÿß∑—ÈßÀ¡¥¡“§”π«≥‡æ◊ËÕª√–¡“≥§à“
§«“¡‡¢â¡¢âπ¡“µ√∞“π ´÷Ëß à«πÀπ÷Ëß¢Õß§«“¡‡¢â¡¢âπ∑’Ëπ”¡“
§”π«≥‡ªìπ§«“¡‡¢â¡¢âπ„π√–¥—∫øÿÉ¡‡øóÕ¬À√◊Õ¡“°‡°‘π§«“¡
µâÕß°“√¢Õßæ◊™  ·µà¬—ß‰¡à¡’º≈∑”„Àâª√‘¡“≥º≈º≈‘µ≈¥≈ß
À√◊Õ· ¥ß§«“¡‡ªìπæ‘…ÕÕ°¡“„Àâª√“°Ø

°“√ª√–‡¡‘π¥â«¬‡ âπ¢Õ∫‡¢µ‡ªìπ°“√ª√–‡¡‘π§«“¡
 —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß∏“µÿ∑’Ë»÷°…“  ∑’Ë¡’º≈µàÕ
ª√‘¡“≥º≈º≈‘µ‚¥¬µ√ß (§«“¡ —¡æ—π∏å„π‡™‘ß∫«°) ‡π◊ËÕß®“°
°≈ÿà¡¢Õß®ÿ¥∑’Ëπ”¡“ª√–‡¡‘π‡æ◊ËÕ„™â‡ªìπ‡ âπ¢Õ∫‡¢µπ—Èπ‡ªìπ
®ÿ¥∑’Ëªí®®—¬°“√º≈‘µÕ◊ËπÊ ‡À¡“– ¡ ¬°‡«âπª√‘¡“≥∏“µÿÕ“À“√
æ◊™ ¥—ßπ—Èπ‡¡◊ËÕ‰¥â√—∫∏“µÿÕ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ°Á®–∑”„Àâº≈º≈‘µ‡æ‘Ë¡
¢÷Èπµ“¡‰ª¥â«¬  ·µà ”À√—∫®ÿ¥¢âÕ¡Ÿ≈Õ◊Ëπ∑’ËÕ¬Ÿà„µâ‡ âπ¢Õ∫‡¢µ
´÷Ëß‰¡à‰¥âπ”¡“„™â „π°“√ª√–‡¡‘π  ∂÷ß·¡â«à“®–¡’ª√‘¡“≥∏“µÿ
Õ“À“√‡∑à“°—π  ·µà„Àâº≈º≈‘µ∑’ËµË”°«à“  ‡π◊ËÕß®“°¡’ªí®®—¬Õ◊Ëπ
‡ªìπµ—«®”°—¥°“√„Àâº≈º≈‘µ ·µà‰¡à‰¥â¡’ “‡Àµÿ®“°°“√¢“¥∏“µÿ
Õ“À“√∑’Ë»÷°…“ ( ÿ¡‘µ√“ ·≈–«‘‡™’¬√, 2546) ∑—Èßπ’È°“√ª√–‡¡‘π
¥â«¬‡ âπ¢Õ∫‡¢µ “¡“√∂ª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√∑’Ë¡’§«“¡
 —¡æ—π∏å „π‡™‘ß≈∫°—∫ª√‘¡“≥º≈º≈‘µ‰¥â (§«“¡‡¢â¡¢âπ¢Õß
∏“µÿ∑’Ë»÷°…“‡æ‘Ë¡¢÷Èπ·µàº≈º≈‘µ≈¥≈ß) ‚¥¬ “¡“√∂°”Àπ¥
‡ªìπ™à«ß√–¥—∫§«“¡‡¢â¡¢âπ‰¥â‡™àπ°—π ´÷Ëß°“√ª√–‡¡‘π®“°µâπ
∑’Ë „Àâº≈º≈‘µ Ÿß‰¡à “¡“√∂∑”‰¥â À√◊Õ‡æ’¬ß·µà∫Õ°‰¥â«à“§«“¡
‡¢â¡¢âπ∑’Ë Ÿß°«à“§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡ªìπ§«“¡‡¢â¡¢âπ Ÿß
∑’Ë‡°‘πæÕ  ·µà‰¡à “¡“√∂∑”π“¬∂÷ßª√‘¡“≥º≈º≈‘µ∑’Ë§“¥«à“
®–‰¥â Õ’°∑—Èß°“√ª√–‡¡‘π¥â«¬«‘∏’π’È¬—ß “¡“√∂°”Àπ¥™à«ß√–¥—∫
∏“µÿÕ“À“√∑’Ë®–ª√–‡¡‘π‰¥âÕ¬à“ß≈–‡Õ’¬¥  §◊Õ  ¢“¥·§≈π  µË”
‡æ’¬ßæÕ  ·≈–¡“°‡°‘πæÕ  ´÷Ëßßà“¬µàÕ°“√®—¥°“√ªÿÜ¬¢Õß
‡°…µ√°√„πªï∂—¥‰ª ·µà°“√ª√–‡¡‘π§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π
®“°µâπ∑’Ë „Àâº≈º≈‘µ Ÿß “¡“√∂∫Õ°«à“§«“¡‡¢â¡¢âπ¢Õß∏“µÿ
Õ“À“√∑’Ë»÷°…“Õ¬Ÿà „π√–¥—∫µË” ‡æ’¬ßæÕ ·≈– Ÿß ‚¥¬‡©æ“–
√–¥—∫µË” §à“∑’Ë«‘‡§√“–Àå‰¥â‰¡à “¡“√∂∫Õ°√–¥—∫§«“¡√ÿπ·√ß
¢Õß°“√¢“¥∏“µÿÕ“À“√¥—ß°≈à“«‰¥â   ¥—ßπ—Èπ§à“§«“¡‡¢â¡¢âπ
¡“µ√∞“π∑’Ëπà“®–π”¡“„™â‡æ◊ËÕª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√‡À≈Á°
·¡ß°“π’   —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ „π„∫≈Õß°Õß§◊Õ
§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∑’Ë‰¥â®“°°“√ª√–‡¡‘π‡ âπ¢Õ∫‡¢µ

‡¡◊ËÕπ”§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ∑’Ë‰¥â®“°°“√
ª√–‡¡‘π‚¥¬«‘∏’‡ âπ¢Õ∫‡¢µ ‡ª√’¬∫‡∑’¬∫°—∫§à“§«“¡‡¢â¡¢âπ
¡“µ√∞“π¢Õß‰¡âº≈™π‘¥Õ◊Ëπ §◊Õ ∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–,
2544)  ≈”‰¬ (¬ÿ∑∏π“ ·≈–§≥–, 2543)  ≈‘Èπ®’Ë (Õ√ÿ≥»‘√‘
·≈–§≥–, 2546)  â¡ (Vock, 1997) ¡—ß§ÿ¥ ( ÿ¡‘µ√“, 2549)
·≈–‡ß“– (Lim et al., 1997)  æ∫«à“§à“§«“¡‡¢â¡¢âπ
¡“µ√∞“π¢Õß≈Õß°Õß¡’§à“„°≈â‡§’¬ß°—∫‰¡âº≈™π‘¥Õ◊Ëπ ¬°‡«âπ
∑Õß·¥ß∑’Ë¡’§à“µË”°«à“æ◊™Õ◊Ëπ‡≈Á°πâÕ¬ (Table 3)

3. °“√π”§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‰ª„™â

§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡ªìπ§à“∑’Ë „™â‡ª√’¬∫‡∑’¬∫
§«“¡‡¢â¡¢âπ∏“µÿÕ“À“√æ◊™∑’Ë«‘‡§√“–Àå‰¥â®“°‡π◊ÈÕ‡¬◊ËÕ¥—™π’ ´÷Ëß
‡π◊ÈÕ‡¬◊ËÕ¥—™π’¢Õßæ◊™ à«π„À≠à§◊Õ„∫  ”À√—∫≈Õß°Õß‡π◊ÈÕ‡¬◊ËÕ
¥—™π’∑’Ë „™â ”À√—∫ª√–‡¡‘π ∂“π–∏“µÿÕ“À“√æ◊™ §◊Õ „∫¬àÕ¬§Ÿà
°≈“ß¢Õßª√–°Õ∫∑’Ë 2 ‡¡◊ËÕ„∫¡’Õ“¬ÿ 5 ‡¥◊Õπ ‡°Á∫™à«ßÀ≈—ß
‡°Á∫‡°’Ë¬«º≈º≈‘µ (®”‡ªìπ ·≈–§≥–, 2546) ‚¥¬Àπ÷Ëß «π
§«√‡°Á∫„∫®“°µâπ≈Õß°Õß®”π«π 25-35 µâπ ‡°Á∫„∫√Õ∫
∑√ßæÿà¡µâπÊ ≈– 6-8 „∫ ·≈–√«¡‡ªìπµ—«Õ¬à“ß‡¥’¬«°—π ‡æ◊ËÕ
π”¡“«‘‡§√“–Àå§«“¡‡¢â¡¢âπ∏“µÿÕ“À“√ ‚¥¬°“√‡°Á∫„∫§«√
‡°Á∫„∫∑’Ë¡’ ¿“æª°µ‘ §◊Õ ‰¡à¡’√Ÿª∑√ß∫‘¥‡∫’È¬«À√◊Õ¡’¢π“¥
‡≈Á°°«à“ª°µ‘ ‡π◊ËÕß®“°°“√«‘‡§√“–Àåæ◊™√“¬ß“π‡ªìπ§«“¡‡¢â¡
¢âπ ¥—ßπ—Èπ∂â“„∫¡’¢π“¥‡≈Á°º‘¥ª°µ‘®–¡’§«“¡‡¢â¡¢âπ∏“µÿ
Õ“À“√æ◊™∑’Ë Ÿß°«à“„∫ª°µ‘ (®”‡ªìπ, 2547°) ·≈–‡¡◊ËÕπ”¡“
ª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√∑”„Àâª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√
º‘¥æ≈“¥

°“√ª√–‡¡‘π√–¥—∫∏“µÿÕ“À“√ µâÕßπ”§«“¡‡¢â¡¢âπ∑’Ë
«‘‡§√“–Àå‰¥â¡“‡ª√’¬∫‡∑’¬∫°—∫§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π∑’Ë
 √â“ß®“°‡ âπ¢Õ∫‡¢µ (Table 2) ‡æ◊ËÕ®–‰¥â∑√“∫√–¥—∫∏“µÿ
Õ“À“√«à“Õ¬Ÿà√–¥—∫¢“¥·§≈π µË” ‡æ’¬ßæÕ À√◊Õ¡“°‡°‘π‰ª
‡¡◊ËÕ∑√“∫√–¥—∫∏“µÿÕ“À“√„πæ◊™ °Á “¡“√∂«“ß·ºπ°“√®—¥
°“√ªÿÜ¬‰¥âÕ¬à“ß‡À¡“– ¡ °≈à“«§◊Õ ∂â“√–¥—∫∏“µÿÕ“À“√„πæ◊™
Õ¬Ÿà√–¥—∫µË” À√◊Õ¢“¥·§≈π ‡°…µ√°√®”‡ªìπµâÕß¡’°“√„ àªÿÜ¬
∑’Ë¡’∏“µÿÕ“À“√π—Èπ‡æ‘Ë¡¢÷Èπ®“°ƒ¥Ÿ°“≈º≈‘µ∑’Ëºà“π¡“ ‡æ◊ËÕ„Àâ
‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√ ∂â“√–¥—∫∏“µÿÕ“À“√Õ¬Ÿà„π√–¥—∫∑’Ë
‡æ’¬ßæÕ‡°…µ√°√ “¡“√∂„ àªÿÜ¬ Ÿµ√‡¥‘¡·≈–Õ—µ√“‡∑à“‡¥‘¡ ·µà
∂â“√–¥—∫∏“µÿÕ“À“√„πæ◊™Õ¬Ÿà„π√–¥—∫¡“°‡°‘πæÕ ‡°…µ√°√°Á
‰¡à®”‡ªìπµâÕß„ àªÿÜ¬ À√◊Õ„ à≈¥≈ß„πƒ¥Ÿ°“≈º≈‘µ∂—¥‰ª

ªí®®ÿ∫—πæ∫«à“¥‘π„π «π≈Õß°Õß ( ÿ√™“µ‘ ·≈–§≥–,
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2547; ¿“ °√, 2546) ∑ÿ‡√’¬π ( ÿ¡‘µ√“ ·≈–§≥–, 2544)
≈”‰¬ (¬ÿ∑∏π“ ·≈–§≥–, 2543) ·≈–≈‘Èπ®’Ë (Õ√ÿ≥»‘√‘ ·≈–
§≥–, 2546) ¡’°“√ – ¡øÕ øÕ√— „πª√‘¡“≥ Ÿß Õ“®∑”„Àâ
√“°¥Ÿ¥∏“µÿÕ“À“√‰¥â≈¥≈ß ‚¥¬‡©æ“– —ß°– ’ (¬ß¬ÿ∑∏, 2546;
Marschner, 1995) ∑—Èßπ’È «π‰¡âº≈„π¿“§„µâ à«π„À≠à¡’
ª√‘¡“≥‡À≈Á°„π¥‘π Ÿß ∑”„Àâ°“√¥Ÿ¥∑Õß·¥ß ·≈–·¡ß°“π’ 
¢Õß√“°æ◊™≈¥≈ß (¬ß¬ÿ∑∏ ·≈– ÿ¢«—≤πå, 2546; Havlin et
al., 2005) ¥—ßπ—Èπ°“√æ‘®“√≥“°“√„ àªÿÜ¬®÷ß§«√«‘‡§√“–Àå¥‘π
§«∫§Ÿà°—∫°“√«‘‡§√“–Àå∏“µÿÕ“À“√„π„∫

 √ÿª·≈–¢âÕ‡ πÕ·π–

§à“§«“¡‡¢â¡¢âπ¡“µ√∞“π‡∫◊ÈÕßµâπ¢Õß‡À≈Á° ·¡ß°“π’ 
 —ß°– ’ ∑Õß·¥ß ·≈–‚∫√Õπ ∑’Ëª√–‡¡‘π®“°µâπ∑’Ë„Àâº≈º≈‘µ
¡“°°«à“ 70 °°./µâπ ¡’§à“‡∑à“°—∫ 74-88, 81-107, 16-19,
7-9 ·≈– 32-38 ¡°./°°. µ“¡≈”¥—∫ ·≈–§à“§«“¡‡¢â¡¢âπ
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