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ABSTRACT

Effect of sowing media on germination of Aquilaria crassna Pierre seeds was investi-

gated under nursery conditions at the Central Forest Seed Centre, Muak-lek, Saraburi. There

were eleven sowing media/treatments with four replications. These treatments were top soil,

fine sand, carbonized rice husk, coconut husk, top soil mixed with fine sand (1:1), top soil

mixed with carbonized rice husk (1:1), top soil mixed with coconut husk (1:1), fine sand

mixed with carbonized rice husk (1:1), fine sand mixed with coconut husk (1:1), carbonized rice

husk mixed with coconut husk (1:1) and top soil mixed with fine sand, carbonized rice husk,

and coconut husk (1:1:1:1).  Seed germination was daily recorded after sowing for 30 days.

Total seed germination percentage (TG), values of rate of germination (R50), germination value

(GV) and germination index (GI) were calculated. Results from this study revealed that

TG, R50, GV and GI of A.crassna seeds in the eleven media were non-significant different.

Moreover, different chemical and physical properties of these media did not clearly affect

to seed germination. Less water holding capacity of sowing medium, however, may affect

to seed germination. Therefore, it may be concluded that all these media did not affect to

seed germination of the species. Each medium can be selected for sowing seed of this species.

It is recommended to select top soil mixed with coconut husk, coconut husk and carbonized

rice husk as sowing media of A.crassna seeds.
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∫∑§—¥¬àÕ

°“√»÷°…“º≈°√–∑∫¢Õß«— ¥ÿ‡æ“–µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“ ‰¥â¥”‡π‘π°“√∑’Ë‡√◊Õπ‡æ“–™”¢Õß»Ÿπ¬å

‡¡≈Á¥æ—π∏ÿå‰¡â¿“§°≈“ß Õ”‡¿Õ¡«°‡À≈Á° ®—ßÀ«—¥ √–∫ÿ√’ „™â«— ¥ÿ‡æ“–∑—ÈßÀ¡¥ 11 ™π‘¥/°√√¡«‘∏’ ‰¥â·°à Àπâ“¥‘π,

∑√“¬≈–‡Õ’¬¥, ¢’È‡∂â“·°≈∫, ¢ÿ¬¡–æ√â“«, Àπâ“¥‘πº ¡∑√“¬≈–‡Õ’¬¥ (Õ—µ√“ à«π 1:1), Àπâ“¥‘πº ¡¢’È‡∂â“·°≈∫ (Õ—µ√“

 à«π 1:1), Àπâ“¥‘πº ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1), ∑√“¬≈–‡Õ’¬¥º ¡¢’È‡∂â“·°≈∫ (Õ—µ√“ à«π 1:1), ∑√“¬≈–‡Õ’¬¥

º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1), ¢’È‡∂â“·°≈∫º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1) ·≈–Àπâ“¥‘πº ¡∑√“¬≈–‡Õ’¬¥

º ¡¢’È‡∂â“·°≈∫º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1:1:1) ·µà≈–°√√¡«‘∏’¡’ 4 È́” √“¥«— ¥ÿ‡æ“–¥â«¬ “√‡§¡’°”®—¥

‡™◊ÈÕ√“ (Benlate) °àÕπ·≈–À≈—ß‡æ“– ·≈–æàπ Õß —ª¥“ÀåµàÕÀπ÷Ëß§√—Èß ¿“¬À≈—ß®“°°“√‡æ“–‡¡≈Á¥‰¡â ∫—π∑÷°¢âÕ¡Ÿ≈

°“√ßÕ°¢Õß‡¡≈Á¥‰¡â∑ÿ°«—π·≈–„™â√–¬–‡«≈“„π°“√∑¥ Õ∫°“√ßÕ°π“π 30 «—π ‡¡◊ËÕ ‘Èπ ÿ¥°“√ßÕ° §”π«≥À“

‡ªÕ√å‡´Áπµå°“√ßÕ°¢Õß‡¡≈Á¥‰¡â∑—ÈßÀ¡¥ Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√ßÕ°®√‘ß §à“°“√ßÕ° ·≈–¥—™π’°“√ßÕ°¢Õß

‡¡≈Á¥‰¡â º≈°“√»÷°…“æ∫«à“ ‡¡≈Á¥‰¡â°ƒ…≥“‡æ“–„π«— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥¡’‡ªÕ√å‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥ §à“°“√

ßÕ° §à“¥—™π’°“√ßÕ° ·≈–Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√ßÕ°®√‘ß ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ §ÿ≥ ¡∫—µ‘∑“ß

‡§¡’·≈–°“¬¿“æ∑’Ë·µ°µà“ß°—π¢Õß«— ¥ÿ‡æ“–· ¥ßº≈°√–∑∫Õ¬à“ß‰¡à™—¥‡®πµàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“

·µà§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”„πª√‘¡“≥∑’ËπâÕ¬¡“°¢Õß«— ¥ÿ‡æ“–Õ“®¡’º≈µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â ¥—ßπ—Èπ Õ“® √ÿª

‰¥â«à“ «— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥‰¡à¡’º≈°√–∑∫µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“  “¡“√∂‡≈◊Õ°„™â«— ¥ÿ‡æ“–™π‘¥„¥

™π‘¥Àπ÷Ëß®“° ‘∫‡ÕÁ¥™π‘¥ ”À√—∫°“√‡æ“–‡¡≈Á¥‰¡â™π‘¥π’È‰¥â ·µàÕ¬à“ß‰√°Áµ“¡ ‡ πÕ·π–„Àâ‡≈◊Õ°Àπâ“¥‘πº ¡¢ÿ¬

¡–æ√â“« ¢ÿ¬¡–æ√â“« ·≈–¢’È‡∂â“·°≈∫ ‡ªìπ«— ¥ÿ‡æ“–‡¡≈Á¥‰¡â°ƒ…≥“

§”π”

‰¡â°ƒ…≥“ (Aquilaria crassna Pierre) ¡’°“√

°√–®“¬æ—π∏ÿåµ“¡∏√√¡™“µ‘„πª√–‡∑»‰∑¬   “∏“√≥√—∞

ª√–™“∏‘ª‰µ¬ª√–™“™π≈“« °—¡æŸ™“ ·≈– ‡«’¬¥π“¡

(™¡√¡‰¡â°ƒ…≥“ (‰¡âÀÕ¡) ·Ààßª√–‡∑»‰∑¬ 2548

·≈– Forest & Landscape Denmark, 2004)  ”À√—∫

ª√–‡∑»‰∑¬ µ“¡∏√√¡™“µ‘‰¡â™π‘¥π’Èæ∫„πªÉ“¥‘∫™◊Èπ

·≈–ªÉ“¥‘∫·≈âß∑“ß¿“§‡Àπ◊Õ (‡™’¬ß√“¬ ·æ√à ·≈–πà“π)

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (π§√√“™ ’¡“ ∫ÿ√’√—¡¬å ·≈–

»√’ –‡°…) ¿“§°≈“ß (°”·æß‡æ™√ ‡æ™√∫Ÿ√≥å π§√-

π“¬° ·≈–ª√“®’π∫ÿ√’) ·≈–¿“§µ–«—πÕÕ° (®—π∑∫ÿ√’

·≈–µ√“¥) ¢÷Èπª–ªπ°—∫æ—π∏ÿå‰¡â™π‘¥Õ◊ËπÊ ‡™àπ ‰¡â¬“ß

¬¡ÀÕ¡ ¬¡À‘π À«â“ °àÕ‡¥◊Õ¬ ·≈– ’‡ ’¬¥‡∑» (°“≠®π“,

2546 °; °Õß‡°…µ√ “√π‘‡∑», 2547; ‡©≈‘¡™—¬, 2546;

™¡√¡‰¡â°ƒ…≥“ (‰¡âÀÕ¡) ·Ààßª√–‡∑»‰∑¬, 2548;

 ¡¿—µ√·≈–®ß√—°, 2547)

‰¡â°ƒ…≥“‡ªìπ¢ÕßªÉ“À«ßÀâ“¡∑’Ë¡’§à“∑“ß‡»√…∞°‘®

™π‘¥Àπ÷Ëß¢Õßª√–‡∑» ∑ÿ° à«π¢Õßµâπ°ƒ…≥“ “¡“√∂

π”¡“„™â‡ªìπ ¡ÿπ‰æ√‡¢â“‡§√◊ËÕß¬“‰¥â∑—Èß·ºπ‚∫√“≥

·≈–·ºπªí®®ÿ∫—π ‡ª≈◊Õ°„™â∑Õ°√– Õ∫ªÉ“π À¡«°

·≈–°√–‡™â“ ‡π◊ÈÕ‰¡â„™â∑”‡§√◊ËÕß°≈÷ß ·°– ≈—° §—π∏πŸ

∏Ÿª ·≈–Àπâ“‰¡â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ·°àπ‰¡â∑’Ë¡’ ’πÈ”

µ“≈À√◊Õ¥” π”¡“°≈—Ëπ‡æ◊ËÕ„Àâ‰¥âπÈ”¡—πÀÕ¡√–‡À¬ ÷́Ëß

¡’√“§“ Ÿß ‚¥¬π”‰ª„™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µπÈ”ÀÕ¡

·≈–‡§√◊ËÕß ”Õ“ß (°“≠®π“, 2546 ¢; °√¡ªÉ“‰¡â,

2546; °Õß‡°…µ√ “√π‘‡∑», 2547; ™¡√¡‰¡â°ƒ…≥“

(‰¡âÀÕ¡) ·Ààßª√–‡∑»‰∑¬, 2548)

 ◊∫‡π◊ËÕß®“°°“√≈—°≈Õ∫µ—¥øíπ´÷Ëß‡°‘¥®“°

 “‡Àµÿ∑’Ë·°àπ¢Õß‰¡â°ƒ…≥“¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘® Ÿß
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¡“° ∑”„Àâ®”π«π·¡à‰¡â¢Õß‰¡â™π‘¥π’È„πæ◊Èπ∑’ËªÉ“

∏√√¡™“µ‘„πª√–‡∑»‰∑¬≈¥≈ß·≈–Õ“® àßº≈„Àâ‰¡â

°ƒ…≥“ Ÿ≠æ—π∏ÿå‰ª®“°·À≈àßæ—π∏ÿå‰¡âµ“¡∏√√¡™“µ‘

‰¥â (°√¡ªÉ“‰¡â, 2546; °Õß‡°…µ√ “√π‘‡∑», 2547)

¥—ßπ—Èπ ®÷ß¡’§«“¡®”‡ªìπ∑’Ë§«√ àß‡ √‘¡„Àâ¡’°“√¢¬“¬

æ—π∏ÿå‰¡â™π‘¥π’ÈπÕ°æ◊Èπ∑’ËªÉ“‰¡âµ“¡∏√√¡™“µ‘ ‡æ◊ËÕ„™â

‡ªìπ·À≈àß‡°Á∫º≈º≈‘µ‡¡≈Á¥‰¡â·≈–‡π◊ÈÕ‰¡â ·≈–‡æ◊ËÕ¡’

·À≈àßæ—π∏ÿ°√√¡‰«â„™â‰¥âÕ¬à“ßµàÕ‡π◊ËÕßµàÕ‰ª„πÕπ“§µ

°“√¢¬“¬æ—π∏ÿå‰¡â°ƒ…≥“°√–∑”‰¥â∑—Èß°“√¢¬“¬

æ—π∏ÿå‚¥¬Õ“»—¬‡æ» ¥â«¬°“√‡æ“–‡¡≈Á¥‰¡â·≈–À√◊Õ°“√

¢ÿ¥°≈â“‰¡âªÉ“¡“™” ·≈–°“√¢¬“¬æ—π∏ÿå‚¥¬‰¡àÕ“»—¬‡æ»

¥â«¬°“√ªí°™” °“√µÕπ°‘Ëß ·≈–°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

·µà°“√¢¬“¬æ—π∏ÿå¥â«¬‡¡≈Á¥‡ªìπ«‘∏’∑’Ëπ‘¬¡¡“°∑’Ë ÿ¥

 ”À√—∫‰¡â™π‘¥π’È (°√¡ªÉ“‰¡â, 2546;  √“¬ÿ∑∏ 2538;

Forest and Landscape Denmark, 2004) ¥—ßπ—Èπ

°√–∫«π°“√µà“ßÊ ∑’Ë¡’º≈°√–∑∫µàÕ°“√ßÕ°¢Õß‡¡≈Á¥

‰¡â ‡™àπ °“√§—¥‡≈◊Õ°·À≈àß‡¡≈Á¥‰¡â °“√‡°Á∫‡¡≈Á¥‰¡â

°“√§—¥·¬°‡¡≈Á¥‰¡â °“√ªØ‘∫—µ‘µàÕ‡¡≈Á¥‰¡â°àÕπ‡æ“–

·≈–°“√‡≈◊Õ°„™â«— ¥ÿ‡æ“–‡¡≈Á¥‰¡â ®÷ß¡’§«“¡ ”§—≠

Õ¬à“ß¡“°µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â

«— ¥ÿ‡æ“–‡¡≈Á¥‰¡â¡’∫∑∫“∑ ”§—≠„π°“√∑’Ë®–

™à«¬ àß‡ √‘¡À√◊Õ‰ª¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥‰¡â ‡π◊ËÕß

®“°«— ¥ÿ‡æ“–‡¡≈Á¥‰¡â·µà≈–™π‘¥¡’ à«πª√–°Õ∫∑’Ë

®”‡ªìπ ”À√—∫°“√ßÕ°¢Õß‡¡≈Á¥‰¡â ‰¥â·°à §«“¡™◊Èπ

Õÿ≥À¿Ÿ¡‘ ÕÕ°´‘‡®π ·≈– · ß «à“ß (®«ß®—π∑√å, 2529;

ª√–πÕ¡, 2549) ·µ°µà“ß°—π ª√‘¡“≥§«“¡™◊Èπ·≈–

ÕÕ°´‘‡®π‡ªìπ Õßªí®®—¬∑’Ë‡¡≈Á¥µâÕß°“√„™â ”À√—∫°“√

‡√‘Ë¡µâπ°“√ßÕ° ‚¥¬πÈ”∑”„Àâ‡ª≈◊Õ°Àÿâ¡‡¡≈Á¥ÕàÕπ

πÿà¡™à«¬„ÀâÕÕ° ‘́‡®πºà“π‡¢â“ Ÿà‡¡≈Á¥‰¡â‰¥âßà“¬¢÷Èπ ·≈–

Õÿ≥À¿Ÿ¡‘ ‡ªìπªí®®—¬∑’Ë¡’º≈µàÕ°√–∫«π°“√ßÕ°¢Õß‡¡≈Á¥

¥—ßπ—Èπ «— ¥ÿ‡æ“–·µà≈–™π‘¥®÷ß¡’§«“¡‡À¡“– ¡µàÕ°“√

ßÕ°¢Õß‡¡≈Á¥‰¡â·µà≈–™π‘¥·µ°µà“ß°—π πÕ°®“°π—Èπ

«— ¥ÿ‡æ“–§«√‡ªìπ«— ¥ÿ∑’ËÀ“‰¥âßà“¬„π∑âÕß∂‘Ëπ ( à«π‡æ“–

™”°≈â“‰¡â, 2539) π—°«‘™“°“√À≈“¬Ê ∑à“π‰¥â∑”°“√

»÷°…“«— ¥ÿ‡æ“–∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡¡≈Á¥‰¡â™π‘¥

µà“ßÊ „π‡√◊Õπ‡æ“–™” ́ ÷Ëßº≈¢Õß°“√»÷°…“ª√“°Ø«à“ ¢ÿ¬

¡–æ√â“«‚√¬∫π∑√“¬À√◊Õ∑√“¬Õ¬à“ß‡¥’¬«‡ªìπ«— ¥ÿ‡æ“–

∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡¡≈Á¥‰¡âæ–¬Ÿß (»ÿ¿™—¬ ·≈–

ª√–æ—π∏å, 2534) ∑√“¬°≈∫¥â«¬¢’È‡∂â“·°≈∫‡ªìπ«— ¥ÿ

‡æ“–∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡¡≈Á¥‰¡â°√–∂‘π‡∑æ“

( ÿ§π∏å ·≈– ∫ÿ≠™ÿ∫, 2531) ¢’È‡∂â“·°≈∫‡ªìπ«— ¥ÿ‡æ“–

∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡¡≈Á¥À«“¬‚ªÉß·≈–À«“¬°”æ«π

(™π“∏‘ª ·≈–  ÿ∑—»πå, 2543) «— ¥ÿ‡æ“–∑’Ë¡’·°≈∫‡º“

‡ªìπ à«πº ¡ ‰¥â·°à ¥‘π:·°≈∫‡º“ (1:1), ∑√“¬:·°≈∫

‡º“ (1:1) ·≈–¢ÿ¬¡–æ√â“«:·°≈∫‡º“ (1:1) ‡À¡“– ¡

µàÕ°“√‡æ“–‡¡≈Á¥¡–§à“·µâ ·≈–«— ¥ÿ‡æ“–∑ÿ°™π‘¥∑’Ë„™â

„π°“√»÷°…“‡À¡“– ¡µàÕ°“√‡æ“–‡¡≈Á¥æ–¬Ÿß·≈–

ª√–¥Ÿà (≥√ß§å, 2548) ·µà«— ¥ÿ‡æ“–∑’Ë‡À¡“– ¡ ”À√—∫

°“√‡æ“–‡¡≈Á¥‰¡â°ƒ…≥“¬—ß‰¡à¡’°“√»÷°…“·µàÕ¬à“ß„¥

‡æ’¬ß·µà√–∫ÿ«à“‡æ“–‡¡≈Á¥‰¡â™π‘¥π’È„π¥‘π√à«πªπ∑√“¬

(‡©≈‘¡™—¬, 2547) ¥‘π°≈∫¥â«¬¥‘π∑√“¬ (°“≠®π“, 2546

°) ¥‘π√à«π°≈∫¥â«¬∑√“¬À√◊Õ∑√“¬Õ¬à“ß‡¥’¬« (¥’æ√âÕ¡

2537) ·≈– ¥‘πÀ√◊Õ∑√“¬ (Forest and Landscape

Denmark, 2004) ‡∑à“π—Èπ ¥—ßπ—Èπ °“√∑¥≈Õß§√—Èßπ’È‡æ◊ËÕ

»÷°…“À“«— ¥ÿ‡æ“–∑’Ë‡À¡“– ¡ ”À√—∫‡æ“–‡¡≈Á¥‰¡â

°ƒ…≥“ ‡æ◊ËÕ»÷°…“§«“¡·µ°µà“ß¢Õß«— ¥ÿ‡æ“–·µà≈–

™π‘¥∑’Ë¡’º≈µàÕ°“√ßÕ° ·≈–‡æ◊ËÕπ”º≈°“√»÷°…“∑’Ë‰¥â

‰ªª√–¬ÿ°µå„™â°—∫æ—π∏ÿå‰¡â™π‘¥Õ◊ËπÊ ∑’Ë¡’≈—°…≥–·≈–

‚§√ß √â“ß¢Õß‡¡≈Á¥‰¡â§≈â“¬§≈÷ß°—∫‡¡≈Á¥‰¡â™π‘¥π’È

Õÿª°√≥å·≈–«‘∏’°“√

Õÿª°√≥å

°“√»÷°…“§√—Èßπ’È‰¥â¥”‡π‘π°“√∑’Ë‡√◊Õπ‡æ“–™”¢Õß

»Ÿπ¬å‡¡≈Á¥æ—π∏ÿå‰¡â¿“§°≈“ß Õ”‡¿Õ¡«°‡À≈Á° ®—ßÀ«—¥

 √–∫ÿ√’ ‚¥¬‡µ√’¬¡«— ¥ÿ‡æ“–∑’Ë„™â„π°“√»÷°…“®”π«π

11 ™π‘¥ (Treatments) ‰¥â·°à

1. Àπâ“¥‘π (Top soil)
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2. ∑√“¬≈–‡Õ’¬¥ (Fine sand)

3. ¢’È‡∂â“·°≈∫ (Carbonized rice husk)

4. ¢ÿ¬¡–æ√â“« (Coconut husk)

5. Àπâ“¥‘πº ¡∑√“¬≈–‡Õ’¬¥ (Õ—µ√“ à«π 1:1)

(Top Soil + Fine Sand)

6. Àπâ“¥‘πº ¡¢’È‡∂â“·°≈∫ (Õ—µ√“ à«π 1:1)

(Top Soil + Carbonized rice husk)

7. Àπâ“¥‘πº ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1)

(Top Soil + Coconut husk)

8. ∑√“¬≈–‡Õ’¬¥º ¡¢’È‡∂â“·°≈∫ (Õ—µ√“ à«π

1:1) (Fine Sand + Carbonized rice husk)

9. ∑√“¬≈–‡Õ’¬¥º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π

1:1) (Fine Sand + Coconut husk)

10. ¢’È‡∂â“·°≈∫º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1)

(Carbonized rice husk + Coconut husk)

11. Àπâ“¥‘πº ¡∑√“¬≈–‡Õ’¬¥º ¡¢’È‡∂â“·°≈∫

º ¡¢ÿ¬¡–æ√â“« (Õ—µ√“ à«π 1:1:1:1) (Top Soil +

Fine Sand + Carbonized rice husk + Coconut

husk)

«‘∏’°“√

∫√√®ÿ«— ¥ÿ‡æ“–·µà≈–™π‘¥≈ß„π°√–∫–‡æ“–

æ≈“ µ‘° ’Ë‡À≈’Ë¬¡´÷Ëß¡’™àÕß ”À√—∫√–∫“¬πÈ”·≈–Õ“°“»

√“¥«— ¥ÿ‡æ“–¥â«¬ “√‡§¡’°”®—¥‡™◊ÈÕ√“ (Benlate) °àÕπ

°“√‡æ“–‡æ◊ËÕ°”®—¥‡™◊ÈÕ√“µ“¡∏√√¡™“µ‘∑’ËÕ“®¡’Õ¬Ÿà„π

«— ¥ÿ‡æ“– «‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ

¢Õß«— ¥ÿ‡æ“–·µà≈–™π‘¥ º≈∑’Ë‰¥â· ¥ß‰«â„π Table 1

‡°Á∫º≈‰¡â°ƒ…≥“¡“®“° «πªÉ“‰¡â™π‘¥π’È„π

∑âÕß∑’Ë®—ßÀ«—¥µ√“¥ ·¬°‡¡≈Á¥ÕÕ°®“°º≈æ√âÕ¡

°”®—¥√°ÕÕ° ‡π◊ËÕß®“°‡¡≈Á¥‰¡â°ƒ…≥“‡ªìπ‡¡≈Á¥‰¡â

1. Top soil 7.81 0.87 56.53

2. Fine sand 7.20 1.16 26.81

3. Carbonized rice husk 8.23£ 0.44 216.68

4. Coconut husk 6.43 0.33 355.27

5. Top Soil + Fine Sand (1:1) 8.01 1.08 41.95

6. Top Soil + Carbonized rice husk (1:1) 7.43 0.77 86.14

7. Top Soil + Coconut husk (1:1) 7.47£ 0.71 81.53

8. Fine Sand + Carbonized rice husk (1:1) 7.79 0.93 46.64

9. Fine Sand + Coconut husk (1:1) 6.76 0.75 74.24

10. Carbonized rice husk + Coconut husk (1:1) 7.32 0.42 307.00

11. Top Soil + Fine Sand + Carbonized rice 7.27 0.92 78.66

husk + Coconut husk (1:1:1:1)

Table 1.  Chemical and physical properties of individual seed sowing medium

Sowing media pH
Bulk density Water  holding

(gm/cm3) capacity (% Wt)
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∑’Ë‰¡à¡’°“√ß—π ¥—ßπ—Èπ ‡¡≈Á¥‰¡â®÷ß‰¡à®”‡ªìπµâÕßºà“π

°“√ªØ‘∫—µ‘µàÕ‡¡≈Á¥°àÕπ‡æ“–¥â«¬«‘∏’°“√„¥Ê (Forest

& Landscape Denmark, 2004) °àÕπ¥”‡π‘π°“√

∑¥ Õ∫°“√ßÕ°

π”‡¡≈Á¥°ƒ…≥“∑’Ë°”®—¥√°ÕÕ°®“°‡¡≈Á¥·≈â«

™ÿ¥≈– 25 ‡¡≈Á¥ ®”π«π 4 ´È” (Replication) ‡æ“–

≈ß„π«— ¥ÿ‡æ“–·µà≈–™π‘¥∑’Ë‡µ√’¬¡‰«â ¥â«¬°“√„™â‰¡â

ª≈“¬·À≈¡∑’Ë¡’¢π“¥§«“¡°«â“ß„°≈â‡§’¬ß°—∫¢π“¥

‡¡≈Á¥°¥≈ß‰ª„π«— ¥ÿ‡æ“–„Àâ¡’§«“¡≈÷°‡æ’¬ßæÕ À¬Õ¥

‡¡≈Á¥∑’≈–‡¡≈Á¥≈ß„π·µà≈–À≈ÿ¡∑’Ë∑”¢÷Èπ·≈–„Àâ‡¡≈Á¥

®¡Õ¬Ÿà‡ ¡Õº‘«Àπâ“«— ¥ÿ‡æ“–·≈â«°≈∫‡¡≈Á¥¥â«¬«— ¥ÿ

‡æ“–∫“ßÊ √“¥«— ¥ÿ‡æ“–¥â«¬ “√‡§¡’°”®—¥‡™◊ÈÕ√“ (Ben-

late) Õ’°§√—ÈßÀπ÷ËßÀ≈—ß°“√‡æ“–‡¡≈Á¥ ‡æ◊ËÕªÑÕß°—π°“√

‡°‘¥‡™◊ÈÕ√“ π”°√–∫–‡æ“–«“ß∫π‚µä–¿“¬„π‚√ß‡√◊Õπ

‡µ√’¬¡«— ¥ÿ‡æ“–™”°≈â“‰¡â·≈–§≈ÿ¡°√–∫–‡æ“–∑—Èß

À¡¥¥â«¬µ“¢à“¬æ√“ß· ß ‡æ◊ËÕªÑÕß°—π —µ«å≈ß‰ª√∫°«π

µ√«®‡™Á§§«“¡™◊Èπ¢Õß«— ¥ÿ‡æ“–·µà≈–™π‘¥ ‡™â“·≈–

‡¬Áπ ¥”‡π‘π°“√æàππÈ”∂â“º‘«Àπâ“¢Õß«— ¥ÿ‡æ“–·Àâß ‡æ◊ËÕ

„Àâ‡¡≈Á¥‰¡â‰¥â√—∫§«“¡™◊Èπ‡æ’¬ßæÕ ”À√—∫°“√ßÕ°

·≈–æàπ “√‡§¡’°”®—¥‡™◊ÈÕ√“ (Benlate) ∑ÿ°Ê  Õß

 —ª¥“Àå

∫—π∑÷°°“√ßÕ°∑ÿ°«—πÀ≈—ß°“√‡æ“– ‚¥¬π—∫‡¡≈Á¥

∑’Ë‚º≈àæâπ«— ¥ÿ‡æ“–·≈– “¡“√∂‡®√‘≠‡µ‘∫‚µ‡ªìπµâπ

°≈â“‰¡â‰¥â‡∑à“π—Èπ ®÷ßπ—∫«à“‡ªìπ‡¡≈Á¥∑’ËßÕ° (™π– ·≈–

§≥–, 2548) µ‘¥µ“¡∫—π∑÷°°“√ßÕ°π“π 30 «—π ‡¡◊ËÕ

 ‘Èπ ÿ¥°“√∑¥≈Õß π”¢âÕ¡Ÿ≈°“√ßÕ°‰ª§”π«≥À“

‡ªÕ√å‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥ (Total Seed Germination

Percentage, TG) Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√ßÕ°

®√‘ß (Rate of Germination, R50) §à“°“√ßÕ°¢Õß‡¡≈Á¥

(Germination Value, GV) ·≈–¥—™π’°“√ßÕ° (Germi-

nation Index, GI) ‚¥¬„™â ¡°“√¢Õß Czabator (1962)

 ”À√—∫À“§à“°“√ßÕ°¢Õß‡¡≈Á¥ ¥—ßπ’È

§à“°“√ßÕ° = §à“‡©≈’Ë¬‡ªÕ√å‡´Áπµå°“√ßÕ°µàÕ

«—π„π«—π ÿ¥∑â“¬ X §à“‡©≈’Ë¬‡ªÕ√å‡ Á́πµå°“√ßÕ°µàÕ«—π

∑’Ë¡’§à“ Ÿß ÿ¥

·≈–„™â ¡°“√¢Õß®«ß®—π∑√å (2529)  ”À√—∫

§”π«≥À“§à“¥—™π’°“√ßÕ° ¥—ßπ’È

§à“¥—™π’°“√ßÕ°  = º≈∫«°¢Õß

(  )

§«“¡·µ°µà“ß√–À«à“ß«— ¥ÿ‡æ“–∑“ß¥â“π‡ªÕ√å-

‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥ (TG) Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß

°“√ßÕ°®√‘ß (R50) §à“°“√ßÕ°¢Õß‡¡≈Á¥ (GV) ·≈–

¥—™π’°“√ßÕ° (GI) §”π«≥‚¥¬„™â‚ª√·°√¡§”π«≥

¢Õß Microsoft excel „π Microsoft Window XP

º≈°“√»÷°…“

‡ªÕ√å‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥

„π«— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥ ‡¡≈Á¥‰¡â°ƒ…≥“

‡√‘Ë¡ßÕ°æ√âÕ¡°—π¿“¬À≈—ß®“°°“√‡æ“–π“π 15 «—π

·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√ßÕ°¡’∑‘»∑“ß∑’Ë§≈â“¬§≈÷ß°—π

(Figure 1) ·µà¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‚¥¬«— ¥ÿ‡æ“–∑’Ë¡’ à«πº ¡¢ÕßÀπâ“¥‘π·≈–

¢ÿ¬¡–æ√â“« ¡’‡¡≈Á¥ßÕ°¡“°∑’Ë ÿ¥ (90%) ¢≥–∑’Ë‡æ“–

„π∑√“¬≈–‡Õ’¬¥ ‡¡≈Á¥ßÕ°πâÕ¬∑’Ë ÿ¥ (66%) (Table 2)

Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√ßÕ°®√‘ß

Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√ßÕ°®√‘ß¢Õß‡¡≈Á¥

‰¡â°ƒ…≥“„π«— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¢’È‡∂â“·°≈∫º ¡

¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ‡æ“–∑’Ë∑”„Àâ‡¡≈Á¥‰¡â„™â√–¬–‡«≈“

„π°“√ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°∑—ÈßÀ¡¥‡√Á«∑’Ë ÿ¥

(20.4 «—π) ¢≥–∑’Ë ∑√“¬≈–‡Õ’¬¥º ¡¢’È‡∂â“·°≈∫ ∑”

„Àâ‡¡≈Á¥‰¡â„™â√–¬–‡«≈“„π°“√ßÕ°„Àâ‰¥â 50% ¢Õß

°“√ßÕ°∑—ÈßÀ¡¥™â“∑’Ë ÿ¥ (22.8 «—π) (Table 2)

®”π«πµâπ°≈â“∑’ËßÕ°„π·µà≈–«—π

®”π«π«—πÀ≈—ß°“√‡æ“–
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Figure 1. Cumulative seed germination of Aquilaria crassna seeds sown in individual

medium

Number of days after seed sowing (days)

Table 2. Total seed germination percentage (TG), rate of germination (R50),  germination

index (GI) and germination value (GV) of Aguilaria crassna seeds sown in 11

different sowing media

Top soil 83.00 22.75 0.95 7.96

Fine sand 66.00 21.59 0.77 5.29

Carbonized rice husk 87.00 20.53 1.03 8.91

Coconut husk 89.00 20.65 1.09 9.44

Top soil + Fine sand (1:1) 80.00 20.95 1.02 7.59

Top soil + Carbonized rice husk (1:1) 79.00 20.58 0.95 7.75

Top soil + Coconut husk (1:1) 90.00 21.06 1.05 9.36

Fine sand + Carbonized rice husk (1:1) 79.00 22.77 0.89 7.32

Fine sand + Coconut husk (1:1) 87.00 22.16 0.98 8.89

Carbonized rice husk + Coconut husk (1:1) 81.00 20.44 0.95 7.86

Top soil + Fine sand + Carbonized rice husk + 83.00 21.85 0.93 7.95

Coconut husk (1:1:1:1)

Overall Mean 82.18 21.39 0.96 8.03

Sowing media
TGns R50ns GIns GVns

(%) (Days)

Remark : ns = Non significant at 0.05
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§à“°“√ßÕ°

§à“°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“„π«— ¥ÿ‡æ“–

∑—Èß ‘∫‡ÕÁ¥™π‘¥¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‚¥¬¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ‡æ“–∑’Ë∑”„Àâ‡¡≈Á¥

‰¡â¡’§à“°“√ßÕ°¢Õß‡¡≈Á¥ Ÿß∑’Ë ÿ¥ (9.4) ¢≥–∑’Ë ∑√“¬

≈–‡Õ’¬¥ ∑”„Àâ‡¡≈Á¥‰¡â¡’§à“°“√ßÕ°¢Õß‡¡≈Á¥µË”∑’Ë ÿ¥

(5.29) (Table 2)

¥—™π’°“√ßÕ°

§à“¥—™π’°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“„π«— ¥ÿ

‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ‚¥¬¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ‡æ“–∑’Ë¡’º≈

„Àâ‡¡≈Á¥‰¡â¡’§à“¥—™π’°“√ßÕ° Ÿß∑’Ë ÿ¥ (1.1) ¢≥–∑’Ë

∑√“¬≈–‡Õ’¬¥ ¡’º≈„Àâ‡¡≈Á¥‰¡â¡’§à“¥—™π’°“√ßÕ°µË”

∑’Ë ÿ¥ (0.8) (Table 2)

«‘®“√≥åº≈

§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

¢Õß‡ªÕ√å‡´Áπµå°“√ßÕ° Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß

°“√ßÕ°®√‘ß §à“°“√ßÕ° ·≈–¥—™π’°“√ßÕ°¢Õß‡¡≈Á¥

‰¡â°ƒ…≥“ „π«— ¥ÿ‡æ“–∑—Èß 11 ™π‘¥ ‡¡◊ËÕ ‘Èπ ÿ¥°“√

∑¥≈Õß (Table 2) º≈°“√∑¥≈Õß‡À≈à“π’È· ¥ß„Àâ‡ÀÁπ

«à“ «— ¥ÿ‡æ“–∑ÿ°™π‘¥¡’§«“¡‡À¡“– ¡·≈–™à«¬ àß

‡ √‘¡°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“‰¥â¥’æÕÊ °—π °≈à“«

‰¥â«à“ ‡¡≈Á¥‰¡â™π‘¥π’ÈµÕ∫ πÕßµàÕ ¿“æ·«¥≈âÕ¡∑’Ë

¡’Õ¬Ÿà¿“¬„π«— ¥ÿ‡æ“–§àÕπ¢â“ß°«â“ß ∂â“‰¡à¡’‡™◊ÈÕ‚√§‡¢â“

∑”≈“¬‡¡≈Á¥°Á “¡“√∂ßÕ°‰¥â ´÷Ëß§≈â“¬§≈÷ß°—∫º≈°“√

∑¥ Õ∫°“√ßÕ°¢Õß‡¡≈Á¥À«“¬°”æ«π„π«— ¥ÿ‡æ“– 6

™π‘¥ ‰¥â·°à ∑√“¬ ¢ÿ¬¡–æ√â“« ¢’È‡≈◊ÈÕ¬ ¢’È‡∂â“·°≈∫

∑√“¬º ¡¢’È‡∂â“·°≈∫ ·≈–¥‘πº ¡∑√“¬º ¡¢’È‡∂â“

·°≈∫ (™π“∏‘ª ·≈–  ÿ∑—»πå, 2543) ·≈– ‡¡≈Á¥æ–¬Ÿß

·≈–ª√–¥Ÿà„π«— ¥ÿ‡æ“– 10 ™π‘¥ ‰¥â·°à ¥‘π√à«π ∑√“¬

·°≈∫‡º“ ¢ÿ¬¡–æ√â“« ¥‘πº ¡∑√“¬ ¥‘πº ¡·°≈∫‡º“

¥‘πº ¡¢ÿ¬¡–æ√â“« ∑√“¬º ¡·°≈∫‡º“ ∑√“¬º ¡

¢ÿ¬¡–æ√â“« ·≈–·°≈∫‡º“º ¡¢ÿ¬¡–æ√â“« (≥√ß§å,

2548) ∑’Ëæ∫«à“ °“√ßÕ°¢Õß‡¡≈Á¥‰¡â·µà≈–™π‘¥„π

«— ¥ÿ‡æ“–¢â“ßµâπ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘

πÕ°®“°π’È §à“§«“¡‡ªìπ°√¥ - ¥à“ß (6.43-8.23)

§«“¡Àπ“·πàπ (0.33-1.16 °√—¡/≈Ÿ°∫“»°å‡´πµ‘‡¡µ√)

·≈–§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ” (26.81-355.27% ‚¥¬

πÈ”Àπ—°) ∑’Ë·µ°µà“ß°—π¢Õß«— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥

∑”„Àâ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 1 ·≈– 2) · ¥ß

„Àâ‡ÀÁπ«à“ §ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß«— ¥ÿ‡æ“–

∑’Ë “¡“√∂µ√«®«—¥‰¥â¢â“ßµâπ‰¡à¡’º≈°√–∑∫Õ¬à“ß¬‘Ëß¬«¥

µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“ ·µà§«“¡ “¡“√∂„π

°“√Õÿâ¡πÈ”„πª√‘¡“≥∑’ËπâÕ¬¡“°¥—ß‡™àπ ∑√“¬≈–‡Õ’¬¥

(26.81% ‚¥¬πÈ”Àπ—°) (Table 1) ´÷Ëß‡ªìπ«— ¥ÿ‡æ“–∑’Ë

¡’§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”πâÕ¬¡“°·≈–¡’°“√√–∫“¬

πÈ”∑’Ë√«¥‡√Á« ∂â“ª√‘¡“≥§«“¡™◊Èπ„π«— ¥ÿ‡æ“–πâÕ¬‡°‘π

‰ªÕ“®‰¡à‡æ’¬ßæÕ ”À√—∫‡¡≈Á¥‰¡â∑’Ë®–π”‰ª„™â„π°“√

ßÕ° ́ ÷Ëß »ÿ¿™—¬ ·≈– ª√–æ—π∏å (2534) °≈à“««à“ ª√‘¡“≥

πÈ”∑’ËπâÕ¬‡°‘π‰ª∑”„Àâ‡¡≈Á¥‰¡â‰¡à “¡“√∂ßÕ°‰¥â¥’ ·≈–

 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß  ¡§«√ ·≈– ª√–‡™‘≠

(2531) ∑’Ëæ∫«à“ ∏√√¡™“µ‘¢Õßµâπ°ƒ…≥“®–æ∫¡“°

·≈–¢÷Èπ‰¥â¥’„πªÉ“¥‘∫™◊Èπ´÷Ëß¡’§«“¡™◊Èπ Ÿß‡∑à“π—Èπ Õ¬à“ß‰√

°Áµ“¡ ∂÷ß·¡â«à“º≈°“√∑¥≈Õß· ¥ß«à“‡¡≈Á¥‰¡â°ƒ…≥“

ßÕ°‰¥â‰¡à·µ°µà“ß°—π„π«— ¥ÿ‡æ“–∑—Èß ‘∫‡ÕÁ¥™π‘¥ ·µà

∂â“‡ªìπ‰ª‰¥â§«√‡≈◊Õ°«— ¥ÿ‡æ“–∑’Ë¡’§«“¡ “¡“√∂„π

°“√Õÿâ¡πÈ”¡“°°«à“∑√“¬≈–‡Õ’¬¥

«— ¥ÿ‡æ“–∑’Ë‡À¡“– ¡ ”À√—∫°“√‡æ“–‡¡≈Á¥‰¡â

™π‘¥Àπ÷ËßÊ §«√‡ªìπ«— ¥ÿ∑’Ë™à«¬‡ √‘¡ªí®®—¬¥â“πµà“ßÊ

∑’Ë®”‡ªìπµàÕ°“√ßÕ°„Àâ·°à‡¡≈Á¥‰¡â∑’Ë¡’§ÿ≥¿“æ¥’‰¥â

· ¥ß»—°¬¿“æ„π°“√ßÕ° Ÿß ÿ¥ ‡æ◊ËÕ®—°‰¥â°≈â“‰¡â

„πª√‘¡“≥¡“°·≈–„™â√–¬–‡«≈“„π°“√‡µ√’¬¡°≈â“‰¡â

πâÕ¬ µ—«™’È«—¥∑’Ë„™â„π°“√æ‘®“√≥“‡≈◊Õ°„™â«— ¥ÿ‡æ“–∑’Ë
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‡À¡“– ¡√à«¡°—∫‡ªÕ√å‡´Áπµå°“√ßÕ°´÷Ëß‡ªìπµ—«™’È«—¥À≈—°

ª√–°Õ∫¥â«¬§«“¡‡√Á«„π°“√ßÕ° ‰¥â·°à Õ—µ√“°“√ßÕ°∑’Ë

50% ¢Õß°“√ßÕ°®√‘ß (R50) ·≈–¥—™π’°“√ßÕ° (GI)

√«¡∑—Èß§à“º ¡º “π√–À«à“ß§«“¡‡√Á«„π°“√ßÕ°°—∫

‡ªÕ√å‡´Áπµå°“√ßÕ° (GV) ‚¥¬ R50 µâÕß¡’§à“πâÕ¬∑’Ë ÿ¥

 à«π GI ·≈– GV µâÕß¡’§à“¡“°∑’Ë ÿ¥ º≈¢Õß°“√

»÷°…“§√—Èßπ’Èæ∫«à“ Àπâ“¥‘πº ¡¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ

‡æ“–∑’Ë∑”„Àâ‡¡≈Á¥‰¡â¡’°“√ßÕ°¡“°∑’Ë ÿ¥ (90%) ¢’È‡∂â“

·°≈∫º ¡¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ‡æ“–∑’Ë∑”„Àâ‡¡≈Á¥

‰¡â„™â√–¬–‡«≈“„π°“√ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°

∑—ÈßÀ¡¥‡√Á«∑’Ë ÿ¥ (20.4 «—π) ·≈–¢ÿ¬¡–æ√â“« ‡ªìπ«— ¥ÿ

‡æ“–∑’Ë∑”„Àâ‡¡≈Á¥‰¡â¡’§à“°“√ßÕ°·≈–§à“¥—™π’°“√ßÕ°

 Ÿß∑’Ë ÿ¥ §◊Õ 9.4 ·≈– 1.1 µ“¡≈”¥—∫ ·µà∑√“¬

≈–‡Õ’¬¥º ¡¢’È‡∂â“·°≈∫ ∑”„Àâ‡¡≈Á¥‰¡â„™â√–¬–‡«≈“

„π°“√ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°∑—ÈßÀ¡¥™â“∑’Ë ÿ¥

(22.8 «—π) ·≈–∑√“¬≈–‡Õ’¬¥ ∑”„Àâ‡¡≈Á¥‰¡â¡’‡ªÕ√å‡´Áπµå

°“√ßÕ° §à“°“√ßÕ° ·≈–§à“¥—™π’°“√ßÕ°¢Õß‡¡≈Á¥‰¡â

πâÕ¬·≈–µË”∑’Ë ÿ¥ §◊Õ 66%, 5.29 ·≈– 0.77 µ“¡≈”¥—∫

(Table 2) º≈°“√∑¥ Õ∫™’È„Àâ‡ÀÁπ«à“ ‰¡à¡’«— ¥ÿ‡æ“–™π‘¥

„¥∑’Ë∑”„Àâ‡¡≈Á¥‰¡â¡’‡ªÕ√å‡´Áπµå°“√ßÕ° §à“°“√ßÕ°

·≈–§à“¥—™π’°“√ßÕ°¡“°∑’Ë ÿ¥ √«¡∑—Èß„™â√–¬–‡«≈“„π°“√

ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°∑—ÈßÀ¡¥‡√Á«∑’Ë ÿ¥ §√∫∑ÿ°

§à“„π§√“«‡¥’¬«°—π ·µàÕ“®°≈à“«‰¥â«à“ Àπâ“¥‘πº ¡

¢ÿ¬¡–æ√â“« ¢ÿ¬¡–æ√â“« ·≈–¢’È‡∂â“·°≈∫ ‡ªìπ«— ¥ÿ‡æ“–

∑’Ë‡À¡“– ¡ ”À√—∫°“√‡æ“–‡¡≈Á¥‰¡â°ƒ…≥“ ‡æ√“–

∑”„Àâ‡¡≈Á¥‰¡â™π‘¥π’È¡’‡ªÕ√å‡ Á́πµå°“√ßÕ°  §à“°“√ßÕ°

·≈–§à“¥—™π’°“√ßÕ°¡“°°«à“ √«¡∑—Èß „™â√–¬–‡«≈“„π

°“√ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°∑—ÈßÀ¡¥‡√Á«°«à“«— ¥ÿ

‡æ“–™π‘¥Õ◊ËπÊ µ≈Õ¥®π «— ¥ÿ‡æ“–∑—Èß “¡™π‘¥π’È¡’§à“

µ—«™’È«—¥∑—Èß ’Ë¥’°«à“§à“‡©≈’Ë¬∑—ÈßÀ¡¥ (Overall mean)

(Table 2) ¢≥–∑’Ë ∑√“¬≈–‡Õ’¬¥ ‡ªìπ«— ¥ÿ‡æ“–∑’Ë‰¡à

‡À¡“– ¡ ”À√—∫°“√‡æ“–‡¡≈Á¥‰¡â°ƒ…≥“ ‡æ√“–

∑”„Àâ‡¡≈Á¥‰¡â¡’‡ªÕ√å‡ Á́πµå°“√ßÕ° §à“°“√ßÕ° ·≈–

§à“¥—™π’°“√ßÕ°µË”∑’Ë ÿ¥ √«¡∑—Èß „™â√–¬–‡«≈“„π°“√

ßÕ°„Àâ‰¥â 50% ¢Õß°“√ßÕ°∑—ÈßÀ¡¥¡“°°«à“§à“‡©≈’Ë¬

∑—ÈßÀ¡¥ (Figure 1 ·≈– Table 2)

 √ÿª

1. ‡ªÕ√å‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥  §à“°“√ßÕ°

§à“¥—™π’°“√ßÕ° ·≈–Õ—µ√“°“√ßÕ°∑’Ë 50% ¢Õß°“√

ßÕ°®√‘ß¢Õß‡¡≈Á¥‰¡â°ƒ…≥“∑’Ë‡æ“–„π«— ¥ÿ‡æ“– 11

™π‘¥ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ®÷ß “¡“√∂‡≈◊Õ°

„™â«— ¥ÿ‡æ“–™π‘¥„¥™π‘¥Àπ÷Ëß®“° ‘∫‡ÕÁ¥™π‘¥ ”À√—∫

°“√‡æ“–‡¡≈Á¥‰¡â™π‘¥π’È‰¥â

2. §ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ∑’Ë·µ°µà“ß

°—π¢Õß«— ¥ÿ‡æ“–· ¥ßº≈°√–∑∫‰¡à¬‘Ëß¬«¥µàÕ°“√

ßÕ°¢Õß‡¡≈Á¥‰¡â°ƒ…≥“

3. Àπâ“¥‘πº ¡¢ÿ¬¡–æ√â“« ¢ÿ¬¡–æ√â“« ·≈–

¢’È‡∂â“·°≈∫ ‡ªìπ«— ¥ÿ‡æ“–∑’Ë‡À¡“– ¡„™â„π°“√‡æ“–

‡¡≈Á¥‰¡â°ƒ…≥“ ‡æ√“–∑”„Àâ‡¡≈Á¥‰¡â°ƒ…≥“¡’‡ªÕ√å-

‡´Áπµå°“√ßÕ°∑—ÈßÀ¡¥ §à“°“√ßÕ° ·≈–§à“¥—™π’°“√

ßÕ°¡“°°«à“ Õ’°∑—Èß„™â√–¬–‡«≈“„π°“√ßÕ°„Àâ‰¥â 50%

¢Õß°“√ßÕ°∑—ÈßÀ¡¥‡√Á«∑’Ë ÿ¥

¢âÕ‡ πÕ·π–

‡¡≈Á¥‰¡â°ƒ…≥“¡’¢π“¥„À≠à‡æ’¬ßæÕ∑’Ë®–‡µ√’¬¡

°≈â“‰¡â¥â«¬«‘∏’°“√À¬Õ¥‡¡≈Á¥≈ß„π«— ¥ÿ‡æ“–™”‚¥¬

µ√ß ‚¥¬‰¡à®”‡ªìπµâÕß¬â“¬™”°≈â“‰¡â‡À¡◊Õπ‡¡≈Á¥‰¡â

™π‘¥Õ◊ËπÊ ∑’Ë¡’¢π“¥‡≈Á° ´÷Ëß®–µâÕß‡æ“–°≈â“‰¡â°àÕπ

·≈â«®÷ß¬â“¬™”°≈â“‰¡â¿“¬À≈—ß ¥—ßπ—Èπ °“√‡µ√’¬¡°≈â“

‰¡â°ƒ…≥“‚¥¬°“√À¬Õ¥‡¡≈Á¥‚¥¬µ√ß ®÷ß§«√∑”„π

«— ¥ÿ∑’Ë¡’∏“µÿÕ“À“√æ◊™‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ

¢Õß°≈â“‰¡â„π√–¬–µàÕ‰ª Àπâ“¥‘πº ¡¢ÿ¬¡–æ√â“« ®÷ß

‡ªìπ«— ¥ÿ‡æ“–™”∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‡æ√“–¡’∏“µÿÕ“À“√

æ◊™®“°Àπâ“¥‘π ”À√—∫„Àâ°≈â“‰¡â°ƒ…≥“‡®√‘≠‡µ‘∫‚µ

‰¥â¥’°«à“«— ¥ÿ‡æ“–™”Õ◊ËπÊ ´÷Ëß·¡â«à“Õ“®„™â‡æ“–‡¡≈Á¥
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°ƒ…≥“‰¥â¥’ ·µà®–¢“¥∏“µÿÕ“À“√æ◊™∑’Ë®”‡ªìπ ”À√—∫

°≈â“‰¡â

§”π‘¬¡

¢Õ¢Õ∫æ√–§ÿ≥ §ÿ≥ ¡¬» °‘®§â“ ¢â“√“™°“√

∫”π“≠ (Õ¥’µπ—°«‘™“°“√ªÉ“‰¡â 8«) §ÿ≥«‘‡™’¬√  ÿ¡—π-

µ°ÿ≈ À—«Àπâ“°≈ÿà¡«‘®—¬°“√®—¥°“√·≈–æ—≤π“ªÉ“Õπÿ√—°…å

°√¡Õÿ∑¬“π·Ààß™“µ‘  —µ«åªÉ“ ·≈–æ—π∏ÿåæ◊™ ·≈–§ÿ≥

∫—≥±‘µ ‚æ∏‘ÏπâÕ¬ À—«Àπâ“ß“π«‘®—¬·≈–®—¥°“√‡¡≈Á¥æ—π∏ÿå

‰¡âªÉ“ °≈ÿà¡ß“π«π«—≤π«‘®—¬ °√¡ªÉ“‰¡â ∑’Ë°√ÿ≥“„Àâ§”

·π–π”·≈–·°â‰¢µ√«®∑“π√“¬ß“π∑“ß«‘™“°“√©∫—∫π’È

„Àâ¡’§«“¡ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ ·≈–§ÿ≥≥—Æ∞“°√ ‡ ¡ —π∑—¥

∑’Ë™à«¬‡À≈◊Õ„π°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–

°“¬¿“æ‡∫◊ÈÕßµâπ¢Õß«— ¥ÿ‡æ“– √«¡∑—Èß§ÿ≥πÿ √≥å »√’¡à«ß

≈Ÿ°®â“ßª√–®” ¢Õß»Ÿπ¬å‡¡≈Á¥æ—π∏ÿå‰¡â¿“§°≈“ß ®—ßÀ«—¥

 √–∫ÿ√’ ∑’Ë™à«¬‡À≈◊Õ„π°“√‡µ√’¬¡«— ¥ÿ‡æ“– ‡æ“–‡¡≈Á¥

‰¡â ¥Ÿ·≈°√–∫–‡æ“– ·≈–‡°Á∫¢âÕ¡Ÿ≈

‡Õ° “√·≈– ‘ËßÕâ“ßÕ‘ß

°“≠®π“ ®‘πµ°“ππ∑å. 2546 °. ‡∑§‚π‚≈¬’°“√‡°…µ√:

æ√– π∏¬“ «“¬“‚¡ °—∫‰¡â°ƒ…≥“∑’Ë«—¥∫â“π

‚ªÉß π‘µ¬ “√‡∑§‚π‚≈¬’™“«∫â“π. 1  ‘ßÀ“§¡

2546 ªï∑’Ë 15 ©∫—∫∑’Ë 316.

°“≠®π“ ®‘πµ°“ππ∑å. 2546 ¢. √“¬ß“πæ‘‡»…:  ‡¬’Ë¬¡

™¡‚√ßß“π°≈—ËππÈ”¡—πÀÕ¡√–‡À¬‰¡â°ƒ…≥“  ∑’Ë

Õ.∫àÕ‰√à ®.µ√“¥. π‘µ¬ “√‡∑§‚π‚≈¬’™“«∫â“π.

15 æƒ»®‘°“¬π 2546 ªï∑’Ë 16 ©∫—∫∑’Ë 323.

°√¡ªÉ“‰¡â. 2546. °ƒ…≥“.  ”π—°«‘®—¬‡»√∞°‘®·≈–

º≈º≈‘µªÉ“‰¡â, °√¡ªÉ“‰¡â.

°Õß‡°…µ√ “√π‘‡∑». 2547. °ƒ…≥“. °√–∑√«ß‡°…µ√

·≈– À°√≥å.

®«ß®—π∑√å ¥«ßæ—µ√“. 2529. °“√µ√«® Õ∫·≈–«‘‡§√“–Àå

§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå. ¿“§«‘™“æ◊™‰√àπ“, §≥–

‡°…µ√, ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

‡©≈‘¡™—¬ æÿà¡¡à«ß. 2547. ‡∑§‚π‚≈¬’°“√‡°…µ√: ‡∑§π‘§

¢¬“¬æ—π∏ÿå·≈–ª≈Ÿ°‰¡â°ƒ…≥“. π‘µ¬ “√

‡∑§‚π‚≈¬’™“«∫â“π. 15 ¡’π“§¡ 2547 ªï∑’Ë 16

©∫—∫∑’Ë 331.

‡©≈‘¡™—¬  ¡¡ÿàß. 2546. °“√ª≈Ÿ°‰¡â°ƒ…≥“ (‰¡âÀÕ¡)

·≈–Õπ“§µ¢Õß°“√ª≈Ÿ°‰¡â°ƒ…≥“. ‡Õ° “√

ª√–°Õ∫°“√ —¡¡π“°“√ªÉ“‰¡âª√–®”ªïß∫

ª√–¡“≥ æ.». 2546. °√¡ªÉ“‰¡â, °√ÿß‡∑æœ.

™π– º‘«‡À≈◊Õß ª√–‡ √‘∞ »√’®“¡√ ·≈–  ÿ‡∑æ ∑Õß„∫.

2548. °“√»÷°…“‡¡≈Á¥·≈–°≈â“‰¡â„π√–¬–

‡æ“–™”‡æ◊ËÕ°“√Õπÿ√—°…åæ—π∏ÿ°√√¡πÕ°∂‘Ëπ

°”‡π‘¥¢Õß‰¡â π Õß„∫. π.101-113. „π

√“¬ß“π«π«—≤π«‘®—¬ ª√–®”ªï 2548. °≈ÿà¡

ß“π«π«—≤π«‘®—¬,  ”π—°«‘®—¬°“√®—¥°“√ªÉ“‰¡â

·≈–º≈‘µº≈ªÉ“‰¡â, °√¡ªÉ“‰¡â.

™π“∏‘ª °ÿ≈¥‘≈° ·≈–  ÿ∑—»πå ‡≈â“ °ÿ≈. 2543.  Õ‘∑∏‘æ≈

¢Õß«— ¥ÿ‡æ“–™”·≈–«— ¥ÿ°≈∫∑’Ë¡’º≈µàÕ°“√

ßÕ°¢Õß‡¡≈Á¥À«“¬‚ªÉß·≈–À«“¬°”æ«π.

π.239-256. „π √“¬ß“π«π«—≤π«‘®—¬ ª√–®”

ªï 2543.  à«π«π«—≤π«‘®—¬,  ”π—°«‘™“°“√

ªÉ“‰¡â, °√¡ªÉ“‰¡â.

™¡√¡‰¡â°ƒ…≥“ (‰¡âÀÕ¡) ·Ààßª√–‡∑»‰∑¬. 2548.

‡°…µ√µ“¡°√–· : ¢âÕ§‘¥ ¢âÕΩ“° ·≈–

ªí≠À“¢Õß°“√ª≈Ÿ°‰¡â°ƒ…≥“. π‘µ¬ “√

‡∑§‚π‚≈¬’™“«∫â“π. 1 µÿ≈“§¡ 2548 ªï∑’Ë 18

©∫—∫∑’Ë 368.

≥√ß§å ™Ÿ®‘µ√. 2548. Õ‘∑∏‘æ≈¢Õß«— ¥ÿ‡æ“–·≈–«— ¥ÿ

°≈∫∑’Ë¡’µàÕ°“√ßÕ°¢Õß‡¡≈Á¥‰¡âæ–¬Ÿß ª√–¥Ÿà

·≈–¡–§à“·µâ. π.200. „π ‡Õ° “√º≈ß“π∑“ß«‘™“

°“√ (∫∑§—¥¬àÕ): º≈ß“π°“√ª√–‡¡‘π∫ÿ§§≈

‡æ◊ËÕ·µàßµ—Èß„Àâ¥”√ßµ”·Àπàß„π√–¥—∫ 6, 7 ·≈–

8 ªïß∫ª√–¡“≥ 2544-2545. °≈ÿà¡ß“π
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«π«—≤π«‘®—¬,  ”π—°«‘®—¬°“√®—¥°“√ªÉ“‰¡â·≈–

º≈‘µº≈ªÉ“‰¡â, °√¡ªÉ“‰¡â.

¥’æ√âÕ¡ ‰™¬«ß»å‡°’¬√µ‘. 2537. °ƒ…≥“ 2. ™¡√¡

∂à“¬∑Õ¥‡∑§‚π‚≈¬’°“√‡°…µ√. °√ÿß‡∑æœ. 98

Àπâ“.

ª√–πÕ¡ »√—¬ «— ¥‘Ï. 2549. «‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’

‡¡≈Á¥æ—π∏ÿå.  ¡“§¡‡¡≈Á¥æ—π∏ÿå·Ààßª√–‡∑»‰∑¬.

»ÿ¿™—¬ ‡∫≠®¥”√ß°‘® ·≈– ª√–æ—π∏å ºŸâ°ƒµ¬“§“¡’.

2534. °“√ßÕ°¢Õß‡¡≈Á¥æ–¬Ÿß„π«— ¥ÿ‡æ“–™”∑’Ë

·µ°µà“ß°—π. «“√ “√«π»“ µ√å 10: 110-114.

 √“¬ÿ∑∏ ∫ÿ≥¬–‡«™™’«‘π. 2538. °“√µ—¥™”‰¡â°ƒ…≥“.

π.149-157. „π √«¡º≈ß“π«π«—≤π«‘®—¬ ‡≈à¡

∑’Ë 2.  à«π«π«—≤π«‘®—¬,  ”π—°«‘™“°“√ªÉ“‰¡â,

°√¡ªÉ“‰¡â.

 ÿ§π∏å  ‘¡»‘√‘ ·≈– ∫ÿ≠™ÿ∫ ∫ÿ≠∑«’. 2531. °“√»÷°…“

Õ‘∑∏‘æ≈¢Õß«— ¥ÿ‡æ“–™”∑’Ë¡’µàÕ°“√ßÕ°¢Õß

‡¡≈Á¥°√–∂‘π·¡π‡®’È¬¡. π.128-137. „π °“√

 —¡¡π“ ∑“ß«π«—≤π«‘®—¬§√—Èß∑’Ë 4. 18-22

¡°√“§¡ 2531 ≥ æ—∑¬“ ®—ßÀ«—¥™≈∫ÿ√’.

 ¡§«√ »«‘µ™“µ ·≈– ª√–‡™‘≠  √âÕ¬∑Õß§”. 2531.

°“√»÷°…“°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°ƒ…≥“.

π. 74-77. „π √“¬ß“π«‘®—¬¢ÕßªÉ“ ‡≈¢∑’Ë √. 292.

ΩÉ“¬«‘®—¬¢ÕßªÉ“, °√¡ªÉ“‰¡â.

 ¡¿—µ√ §≈—ß∑√—æ¬å ·≈– ®ß√—° «—™√‘π∑√å√—µπå. 2547.

‰¡â°ƒ…≥“: §«“¡‡ªìπ‰ª‰¥â„π°“√ª≈Ÿ°‡™‘ß

‡»√…∞°‘®.  ∂“π’«‘®—¬«π‡°…µ√µ√“¥,  ∂“∫—π

«‘®—¬·≈–æ—≤π“·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

 à«π‡æ“–™”°≈â“‰¡â. 2539. §Ÿà¡◊Õ àß‡ √‘¡°“√ª≈Ÿ°ªÉ“.
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