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‡π◊ÈÕ‡¬◊ËÕÀπàÕ‰¡âΩ√—Ëß°àÕππ”ÕÕ°ª≈Ÿ°

Effects of Light and Relative Humidity in In Vitro

Conditioning of Asparagus Plantlet Before Transplanting
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ABSTRACT

Asparagus shoots, in experiment 1, were cultured on an MS medium supplemented with 0.04 mg/l IBA

and 60 g/l sucrose under white light of 28, 37 and 44 µmol/m2/s photosynthetic photon flux density (PPFD), blue

light of 21,29 and 40 µmol/m2/s PPFD and red light of 12, 16 and 25 µmol/m2/s PPFD. The best condition for

root induction was under 25 µmol/m2/s PPFD of red light. After transplanting for 6 weeks, all rooted plants survived.

The tallest plantlets and the longest root length were recorded from those previously under white light of 37 and

28 µmol/m2/sPPFD, respectively. The number of shoot/clump and the whole plant fresh weight were unaffected

by light conditions.

In another experiment, asparagus shoots were cultured on an MS medium supplemented with 0.04 mg/

l IBA and 60 g/l sucrose in the close chamber inwhich relative humidity (RH) was controlled at 32, 56 and 90%

Each culture vessel had a hole either 0, 0.5 or 1.0 cm diameter on its closure. After transplanting for 6 weeks,

the tallest plantlets of 22.83 cm were obtained from those previously in the culture vessels with no hole on their

closures under 32% RH. The highest fresh weight of 4.81 gm were recorded from those previously in the culture

vessel with a 0.5 cm hole on its closure under 32% RH. The highest fresh weight of plantects of 4.81 gm was

recorded from those previously in the culture vesses with a 0.5 cm hole on their closures under 32% RH. The

root length and the numder of shoot/clump and the whole plant fresh weight of the plantlets were not affected

by the RH and the vessel closure conditions.
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∫∑§—¥¬àÕ

‡¡◊ËÕπ”ÀπàÕ‰¡âΩ√—Ëß∑’Ë‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ´÷Ëß

‡µ‘¡ IBA Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫πÈ”µ“≈∑√“¬Õ—µ√“

60 °./≈. ¡“‡æ“–‡≈’È¬ß„π°“√∑¥≈Õß∑’Ë 1 ¿“¬„µâ ¿“æ∑’Ë

¡’· ß ’¢“«∑’Ë√–¥—∫§«“¡‡¢â¡· ß ÷́Ëßæ◊™ “¡“√∂π”‰ª

„™â„π°“√ —ß‡§√“–Àå· ß‰¥â (PPFD) 28, 37 ·≈– 44

µmol/m2/s · ß ’πÈ”‡ß‘π∑’Ë¡’ PPFD 21, 29 ·≈– 40 µmol/

m2/s ·≈–· ß ’·¥ß∑’Ë¡’ PPFD 12, 16 ·≈– 25 µmol/m2/

s æ∫«à“· ß ’·¥ß∑’Ë¡’ PPFD 25 µmol/m2/s ∑”„Àâ‰¥âµâπ

∑’Ë¡’√“°®”π«π¡“°∑’Ë ÿ¥ ·≈–‡¡◊ËÕπ”µâπ∑’Ë‰¥âÕÕ°ª≈Ÿ°

‡ªìπ‡«≈“ 6  —ª¥“Àå æ∫«à“µâπÀπàÕ‰¡âΩ√—Ëß∑’Ë¡’√“°

√Õ¥™’«‘µ∑—ÈßÀ¡¥ ‚¥¬µâπ∑’Ë‰¥â√—∫· ß ’¢“«∑’Ë¡’ PPFD 37

µmol/m2/s ¡’§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 24.23 ́ ¡. ¢≥–

∑’Ë ’¢“«∑’Ë¡’ PPFD 28 µmol/m2/s ∑”„Àâ¡’√“°¬“«¡“°

∑’Ë ÿ¥ §◊Õ 24.78 ´¡. ·µà· ß∑ÿ°√–¥—∫§«“¡‡¢â¡‰¡à¡’º≈

µàÕ√“°·≈–πÈ”Àπ—° ¥À≈—ß°“√¬â“¬ª≈Ÿ° Õ’°°“√∑¥≈Õß

Àπ÷Ëß‡ªìπ°“√π”µâπÀπàÕ‰¡âΩ√—Ëß∑’Ë‡§¬‡æ“–‡≈’È¬ß∫πÕ“À“√

 Ÿµ√ MS ´÷Ëß‡µ‘¡ IBA ‡¢â¡¢âπ 0.04 ¡°./≈. √à«¡°—∫

πÈ”µ“≈∑√“¬Õ—µ√“ 60 °./≈.  ¿“æ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å

32, 56 ·≈– 90% ‚¥¬Ω“¢«¥∂Ÿ°‡®“–√Ÿ‡ âπºà“»Ÿπ¬å°≈“ß

0,0.5 ·≈– 1.0 ´¡. ®”π«π 1 √Ÿ æ∫«à“À≈—ßÕÕ°ª≈Ÿ° 6

 —ª¥“Àå µâπ°≈â“∑’Ë¡’√“°√Õ¥™’«‘µ∑—ÈßÀ¡¥ ‚¥¬µâπ∑’Ë‡§¬

‡æ“–‡≈’È¬ß„π ¿“æ§«“¡™◊Èπ —¡æ—∑∏å 32% ´÷ËßΩ“¢«¥‰¡à

‡®“–√Ÿ¡’§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 22.83 ´¡. ¢≥–∑’Ëµâπ

´÷Ëß‡§¬‡æ“–‡≈’È¬ß„π ¿“æ§«“¡™◊Èπ —¡æ—∑∏å 32% ‚¥¬Ω“

¡’√Ÿ¢π“¥ 0.5 ´¡. ¡’πÈ”Àπ—° ¥ Ÿß∑’Ë ÿ¥§◊Õ 4.81 °√—¡

∑—Èßπ’È√–¥—∫§«“¡™◊Èπ —¡æ—∑∏å¿“¬πÕ°¢«¥·≈–¢π“¥¢Õß

√Ÿ∑’ËΩ“‰¡à¡’º≈µàÕ®”π«πµâπ/°Õ §«“¡¬“«√“° ·≈–

πÈ”Àπ—° ¥∑—Èßµâπ

§”π”

ÀπàÕ‰¡âΩ√—Ëß (Asparagus officinalis L.) ®—¥‡ªìπ

æ◊™‡»√…∞°‘®∑’Ë„Àâº≈µÕ∫·∑π Ÿß (Õ”¿“, 2533)

 “¡“√∂∑”√“¬‰¥â‡¢â“ª√–‡∑»ªï≈–À≈“¬≈â“π∫“∑ „π

ªí®®ÿ∫—π∑—Èß¿“§√—∞∫“≈·≈–‡Õ°™π‰¥â àß‡ √‘¡„Àâ¡’°“√

ª≈Ÿ°ÀπàÕ‰¡âΩ√—Ëß ‡π◊ËÕß®“°‡ªìπ ‘π§â“∑’Ë¡’»—°¬¿“æ„π°“√

æ—≤π“·≈–Õÿµ “À°√√¡°“√º≈‘µÀπàÕ‰¡âΩ√—Ëß‡æ◊ËÕ°“√ àß

ÕÕ°¡’·π«‚πâ¡‡æ‘Ë¡¡“°¢÷Èπ∑ÿ°ªï ‡æ√“– “¡“√∂∫√‘‚¿§

‰¥â∑—Èß„π√Ÿªº≈º≈‘µ ¥·≈–º≈º≈‘µ·ª√√Ÿª ¥â«¬‡Àµÿπ’È

ÀπàÕ‰¡âΩ√—Ëß®÷ß‡ªìπæ◊™∑’Ë‰¥â√—∫°“√∫√√®ÿ‰«â„π·ºπ

æ—≤π“‡»√…∞°‘®·≈– —ß§¡·Ààß™“µ‘©∫—∫∑’Ë 8 (æ.».2540-

2544) ‚¥¬°”Àπ¥„ÀâÀπàÕ‰¡âΩ√—Ëß‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’

‚Õ°“ ¢¬“¬°“√º≈‘µ∑—Èßµ≈“¥¿“¬„πª√–‡∑»·≈–µà“ß

ª√–‡∑»

ÀπàÕ‰¡âΩ√—Ëß‡ªìπæ◊™∑’Ë¡’¥Õ°µ—«ºŸâ·≈–µ—«‡¡’¬·¬°°—π

§π≈–µâπ °“√º≈‘µ„π‡™‘ß°“√§â“π—ÈπµâÕß°“√µâπµ—«ºŸâ´÷Ëß

®–„Àâº≈º≈‘µ·≈–§«“¡ ¡Ë”‡ ¡Õ Ÿß°«à“µâπµ—«‡¡’¬ °“√

¢¬“¬æ—π∏ÿå‚¥¬∑—Ë«‰ª„™â«‘∏’‡æ“–®“°‡¡≈Á¥æ∫«à“¡’µâπµ—«ºŸâ

·≈–µ—«‡¡’¬„πÕ—µ√“ à«π ‡∑à“ Ê °—π (Reurther, 1984)

·≈–¡’ªí≠À“‡√◊ËÕß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡ ( ¡æ√

·≈–§≥–, 2529)  à«π°“√¢¬“¬æ—π∏ÿå‚¥¬°“√·¬°°Õπ—Èπ

∑”‰¥â„πª√‘¡“≥§àÕπ¢â“ß®”°—¥ ªí®®ÿ∫—π®÷ß‰¥â¡’°“√π”

‡Õ“‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™¡“„™â„π°“√¢¬“¬‚§≈π

(clone) ‡æ◊ËÕ‡æ‘Ë¡®”π«πÕ¬à“ß√«¥‡√Á« Õ¬à“ß‰√°Áµ“¡°“√

‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕÀπàÕ‰¡âΩ√—Ëß¬—ß§ßª√– ∫ªí≠À“ 3

ª√–°“√¥â«¬°—π§◊Õ 1) µâπ°≈â“¡’Õ“°“√©Ë”πÈ” 2) µâπ°≈â“

ÕÕ°√“°¬“° ·≈– 3) ‡¡◊ËÕπ”ÕÕ°ª≈Ÿ°µâπ°≈â“¡’Õ—µ√“

°“√√Õ¥™’«‘µµË” ®÷ß§«√¡’°“√»÷°…“ª√—∫ª√ÿß«‘∏’°“√∑’Ë

‡À¡“– ¡„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕÀπàÕ‰¡âΩ√—Ëß„Àâ¡’§«“¡

‡À¡“– ¡¬‘Ëß¢÷Èπ ‡æ◊ËÕ∑”„Àâµâπ°≈â“ÀπàÕ‰¡âΩ√—Ëß¡’Õ—µ√“

√Õ¥™’«‘µ Ÿß¢÷Èπ‡¡◊ËÕπ”ÕÕ°ª≈Ÿ°

°“√∑¥≈Õßπ’È ®÷ ß‰¥â»÷°…“º≈¢Õß· ß·≈–

§«“¡™◊Èπ —¡æ—∑∏å¢≥–‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’µàÕ°“√‡®√‘≠

‡µ‘∫‚µ¢ÕßÀπàÕ‰¡âΩ√—Ëß ·≈–‚Õ°“ √Õ¥™’«‘µÀ≈—ß°“√

¬â“¬ª≈Ÿ°

Õÿª°√≥å·≈–«‘∏’°“√

°“√∑¥≈Õß∑’Ë 1 º≈¢Õß· ß

π”µâπÀπàÕ‰¡âΩ√—Ëßæ—π∏ÿå Brockûs Improve ∑’Ë‰¥â

®“°°“√‡æ“–‡≈’È¬ß¢âÕ„πÕ“À“√ Ÿµ√ Murashige and Skoog

(1962) (MS) ́ ÷Ëß¥—¥·ª≈ß‚¥¬‡µ‘¡ NAA Õ—µ√“ 0.04 ¡°./
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≈. √à«¡°—∫ kinetin Õ—µ√“ 0.1 ¡°./≈. ¡“‡≈’È¬ß∫πÕ“À“√

 Ÿµ√ MS ¥—¥·ª≈ß‚¥¬‡µ‘¡ IBA Õ—µ√“ 0.04 ¡°./≈.

√à«¡°—∫πÈ”µ“≈∑√“¬Õ—µ√“ 60 °./≈. ·≈â«π”¡“‡≈’È¬ß‰«â

„π∑’Ë´÷Ëß‰¥â√—∫· ß ®“°À≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå 3  ’ §◊Õ

 ’¢“«®“° À≈Õ¥ Philips TLD 36 W Daylight ∑’Ë¡’

§«“¡‡¢â¡· ß ÷́Ëßæ◊™π”‰ª„™â —ß‡§√“–Àå· ß‰¥â (photosyn-

thetic photon flux density À√◊Õ PPFD) 28, 37 ·≈– 44

µmol/m2/s  ’πÈ”‡ß‘π ®“°À≈Õ¥ TFC FL-40 SB/38 ∑’Ë¡’

PPFD 21, 29 ·≈– 40 µmol/m2/s ·≈– ’·¥ß®“°À≈Õ¥

TFC FL-40 SR/38 ∑’Ë¡’ PPFD 12 16 ·≈– 25 µmol/m2/

s ‚¥¬π”¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ ÷́Ëß Ÿß 8.5 ´¡. «“ß„ÀâΩ“

¢«¥Àà“ß®“°À≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå ’µà“ßÊ ‡ªìπ√–¬– 4,

13.5 ·≈– 22 ́ ¡. µ“¡≈”¥—∫ Õÿ≥À¿Ÿ¡‘ÀâÕß‡æ“–‡≈’È¬ß 25-

28°´ ‡ªìπ‡«≈“ 60 «—π ∫—π∑÷°®”π«πµâπ∑’Ë‡°‘¥√“° ®÷ßπ”

ÕÕ°ª≈Ÿ°„π ¿“æ·«¥≈âÕ¡¿“¬πÕ° ‚¥¬π”µâπ∑’Ë¡’√“°

 ¡∫Ÿ√≥åÕÕ°®“°¢«¥ ≈â“ß«ÿâπ∑’Ëµ‘¥°—∫√“°ÕÕ°¥â«¬πÈ”

 –Õ“¥ ®“°π—Èππ”µâπ°≈â“¡“·™à‡∫π‡≈∑ (benomyl ‡¢â¡

¢âπ 50%) ‡¢â¡¢âπ 0.3% ‡æ◊ËÕªÑÕß°—π°“√‡¢â“∑”≈“¬¢Õß

‡™◊ÈÕ√“‡ªìπ‡«≈“ 10 π“∑’ ·≈â«º÷Ëß„ÀâÀ¡“¥ °àÕππ”ª≈Ÿ°

„π«— ¥ÿ∑’Ë¡’ªÿÜ¬§Õ° : ∑√“¬ : ∂à“π·°≈∫ : ¢ÿ¬¡–æ√â“«

„πÕ—µ√“ 2:1:1:1 (»‘√‘≈—°…≥å, 2538) À≈—ß®“°π—Èππ”‰ª

«“ß‰«â„πµ–°√â“æ≈“ µ‘° √¥πÈ”„Àâ™ÿà¡ ·≈â«π”‰ª‰«â„π

∂ÿßæ≈“ µ‘° ‡æ◊ËÕ§«∫§ÿ¡§«“¡™◊Èπ·≈–ªÑÕß°—π°“√‡¢â“

∑”≈“¬¢Õß‚√§·≈–·¡≈ß π”‰ª«“ß‰«â„π∑’Ë√à¡ ‡¡◊ËÕ‡«≈“

ºà“π‰ª 4  —ª¥“Àå ®÷ß§àÕ¬Ê ≈¥§«“¡™◊Èπ„π∂ÿßæ≈“ µ‘°

≈ß‚¥¬‡ªî¥ª“°∂ÿß„π‡«≈“°≈“ß§◊π·≈–ªî¥ª“°∂ÿß„π

‡«≈“°≈“ß«—π‡ªìπ‡«≈“ 2  —ª¥“Àå ®÷ßπ”µâπ°≈â“

ÀπàÕ‰¡âΩ√—ËßÕÕ° Ÿà ¿“æ·«¥≈âÕ¡ ÷́Ëß¡’ Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ 28°´

§«“¡™◊Èπ —¡æ—∑∏å ‡©≈’Ë¬ 65.3% ‚¥¬∫—π∑÷°°“√

‡ª≈’Ë¬π·ª≈ß¢Õß ‘Ëßµà“ßÊ À≈—ß¬â“¬ª≈Ÿ°‰¥â 6  —ª¥“Àå

®”π«πµâπ/°Õ §«“¡ Ÿßµâπ §«“¡¬“«√“° πÈ”Àπ—° ¥

∑—Èßµâπ ®”π«πµâπ∑’Ë√Õ¥µ“¬ «“ß·ºπ°“√∑¥≈Õß·∫∫

completely randomized design (CRD) ¡’ 10 ´È” ´È”≈–

3 µâπ/¢«¥ „π à«π∑’Ë‡ªìπ¢âÕ¡Ÿ≈ ́ ÷Ëß‰¥â„π ¿“æª≈Õ¥‡™◊ÈÕ

·≈–¡’®”π«π´È”≈– 1 µâπ ‡¡◊ËÕ¬â“¬ÕÕ°ª≈Ÿ° «‘‡§√“–Àå

¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª Statistical

Analysis System (SAS)

°“√∑¥≈Õß∑’Ë 2 º≈¢Õß§«“¡™◊Èπ —¡æ—∑∏å

π”µâπÀπàÕ‰¡âΩ√—Ëßæ—π∏ÿå Brockûs Improve ∑’Ë‰¥â

®“°°“√‡æ“–‡≈’È¬ß¢âÕ„πÕ“À“√ Ÿµ√ MS ¥—¥·ª≈ß‚¥¬‡µ‘¡

NAA Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫ kinetin Õ—µ√“ 0.1 ¡°./

≈. ¡“‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ¥—¥·ª≈ß‚¥¬‡µ‘¡ IBA

Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫πÈ”µ“≈∑√“¬ Õ—µ√“ 60 °./≈.

´÷ËßΩ“¢«¥∂Ÿ°‡®“–√Ÿ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.5 ·≈– 1.0

´¡. ®”π«π 1 √Ÿ ·≈â«ªî¥¥â«¬°√–¥“…°√Õß Whatman

‡∫Õ√å 1 ∑’Ë√Ÿ ‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ π”‰ª«“ß‰«â„π

 ¿“æ∑’Ë¡’§«“¡‡¢â¡· ß 28 µmol/m2/s Õÿ≥À¿Ÿ¡‘ 25-28°´

‡ªìπ‡«≈“ 30 «—π®π‡°‘¥√“° °àÕπ∑’Ë®–π”‰ª‰«â„π°≈àÕß

æ≈“ µ‘°„ ∑’Ë∫√√®ÿ “√≈–≈“¬Õ‘Ë¡µ—«¢Õß CaCl2 ́ ÷Ëß∑”„Àâ

‡°‘¥§«“¡™◊Èπ —¡æ—∑∏å 32%  “√≈–≈“¬Õ‘Ë¡µ—«¢Õß MgSO4

´÷Ëß∑”„Àâ‡°‘¥§«“¡™◊Èπ —¡æ—∑∏å 56% À√◊Õ  “√≈–≈“¬

Õ‘Ë¡µ—«¢Õß ZnSO4 ´÷Ëß∑”„Àâ‡°‘¥§«“¡™◊Èπ —¡æ—∑∏å 90%

‡ªìπ‡«≈“Õ’° 30 «—π ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ split

plot design ®”π«π 4 ´È” ´È”≈– 3 µâπµàÕ¢«¥ ‚¥¬

mainplot §◊Õ √–¥—∫§«“¡™◊Èπ —¡æ—∑∏å√Õ∫¢«¥ ‰¥â·°à

32,56 ·≈– 90% subplot §◊Õ ¢π“¥√Ÿ¢ÕßΩ“ªî¥¢«¥

§◊Õ‰¡à‡®“–√Ÿ ‡®“–√Ÿ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.5 ´¡. ‡®“–

√Ÿ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 1.0 ´¡.

®“°π—Èππ”ÕÕ°ª≈Ÿ°„π ¿“æ·«¥≈âÕ¡¿“¬πÕ°

‚¥¬«‘∏’¢Õß»‘√‘≈—°…≥å (2538) ·≈â«∫—π∑÷°°“√

‡ª≈’Ë¬π·ª≈ß¢Õß ‘Ëßµà“ßÊ À≈—ß¬â“¬ª≈Ÿ°‰¥â 6  —ª¥“Àå §◊Õ

®”π«πµâπ/°Õ §«“¡ Ÿßµâπ §«“¡¬“«√“° ·≈–®”π«π

µâπ∑’Ë√Õ¥µ“¬ «‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡

 ”‡√Á®√Ÿª SAS

º≈·≈–«‘®“√≥å

°“√∑¥≈Õß∑’Ë 1 º≈¢Õß· ß

‡¡◊ËÕπ”ÀπàÕ‰¡âΩ√—Ëß∑’Ëºà“π°“√‡æ“–‡≈’È¬ß„πÕ“À“√

 Ÿµ√ MS ∑’Ë‡µ‘¡ NAA Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫ kinetin

Õ—µ√“ 0.1 ¡°./≈. ¡“™—°π”„Àâ‡°‘¥√“°‚¥¬‡≈’È¬ß„π

Õ“À“√ Ÿµ√ MS ∑’Ë‡µ‘¡ IBA Õ—µ√“ 0.04 ¡°./≈. √à«¡

°—∫πÈ”µ“≈∑√“¬Õ—µ√“ 60 °./≈. ‚¥¬„Àâ· ß ’µà“ßÊ °—π

„π§«“¡‡¢â¡∑’Ë·µ°µà“ß°—π æ∫«à“ ¿“æ· ß∑’Ëæ◊™‰¥â√—∫¡’
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º≈µàÕ®”π«πµâπ∑’ËÕÕ°√“° ‚¥¬· ß ’·¥ß∑’Ë§«“¡‡¢â¡

· ß Ÿß∑’Ë ÿ¥¡’·π«‚πâ¡∑”„Àâ‰¥â®”π«πµâπ∑’Ë‡°‘¥√“° Ÿß

∑’Ë ÿ¥§◊Õ 2.3 µâπ ®“° 3 µâπ ¢≥–∑’Ë· ßπÈ”‡ß‘π¡’§«“¡

‡¢â¡· ßµË”∑’Ë ÿ¥¡’·π«‚πâ¡∑”„Àâ‰¥âµâπ∑’Ë¡’√“°πâÕ¬∑’Ë ÿ¥

1.3 µâπ

‡¡◊ËÕπ”µâπ°≈â“ÀπàÕ‰¡âΩ√—Ëß´÷Ëß¡’√“°ÕÕ°®“°¢«¥

‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕª≈Ÿ°„π ¿“æ·«¥≈âÕ¡´÷Ëß¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬

38°´ §«“¡™◊Èπ —¡æ—∑∏å‡©≈’Ë¬ 100% „π«— ¥ÿ∑’Ë¡’Õ—µ√“ à«π

¢Õß ªÿÜ¬§Õ°:∑√“¬:∂à“π·°≈∫:¢ÿ¬¡–æ√â“« „πÕ—µ√“ 2:1:1:1

‡ªìπ‡«≈“ 4  —ª¥“Àå æ∫«à“‰¡à¡’µâπ„¥µ“¬‡≈¬À≈—ß°“√

¬â“¬ª≈Ÿ° µâπ∑’Ë‡§¬‰¥â√—∫· ß ’¢“«∑’Ë¡’§«“¡‡¢â¡ PPFD 37

µmol/m2/s ¡’·π«‚πâ¡∑’Ë§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 24.23

´¡. „π¢≥–∑’Ëµâπ´÷Ëß‡§¬‰¥â√—∫· ß ’·¥ß∑’ËπâÕ¬∑’Ë ÿ¥

∑”„Àâ¡’§«“¡ Ÿß‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥§◊Õ 18.18 ´¡.  ”À√—∫

§«“¡¬“«√“°‡©≈’Ë¬æ∫«à“¡’§«“¡·µ°µà“ß°—π ‚¥¬µâπ∑’Ë

ºà“π°“√‡æ“–‡≈’È¬ß¥â«¬· ß ’¢“«∑’Ë§«“¡‡¢â¡µË”∑’Ë ÿ¥¡’

§«“¡¬“«√“°‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 24.78 ´¡. „π¢≥–µâπ

´÷Ëßºà“π°“√‡æ“–‡≈’È¬ß¥â«¬· ß ’πÈ”‡ß‘π∑ÿ°§«“¡‡¢â¡· ß

∑”„Àâ¡’§«“¡¬“«√“°‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥§◊Õ 15.36 ´¡. ‡¡◊ËÕ

æ‘®“√≥“®”π«πµâπµàÕ°Õ·≈–πÈ”Àπ—° ¥‡©≈’Ë¬æ∫«à“‰¡à

¡’§«“¡·µ°µà“ß°—π ‚¥¬µâπ∑’Ëºà“π°“√‡æ“–‡≈’È¬ß¥â«¬· ß

 ’µà“ßÊ ¡’®”π«πµâπµàÕ°Õ‡©≈’Ë¬ 5.81 µâπ (Table 1)

°“√∑’Ëæ∫«à“µâπÀπàÕ‰¡âΩ√—Ëß´÷Ëß‡æ“–‡≈’È¬ß¿“¬„µâ

 ¿“æ∑’Ë¡’· ß ’·¥ß√–¥—∫§«“¡‡¢â¡ 25 µmol/m2/s ¡’º≈

„π°“√™—°π”„Àâ‡°‘¥√“°‰¥â Ÿß∑’Ë ÿ¥§◊Õ 2.3 µâπ/¢«¥

∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°· ß ’·¥ß¡’º≈‰ª°√–µÿâπ„Àâ‡°‘¥√“°

(Murashige and Nakano, 1969) ´÷Ëß Õ¥§≈âÕß°—∫

Economuo and Read (1987) √“¬ß“π«à“· ß ’·¥ß‡ªìπ

µ—«°√–µÿâπ„Àâ‡°‘¥®ÿ¥°”‡π‘¥√“°„π Helianthus tuberosus

L. πÕ°®“°π’È Kadkade and Seabest (1977) æ∫«à“· ß

 ’·¥ß‡ªìπµ—« àß‡ √‘¡°“√‡°‘¥®ÿ¥°”‡π‘¥√“°„π°“√‡æ“–

‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ à«π cotyledon ¢Õßº—°°“¥ÀÕ¡ ∑—Èßπ’È

Õ“®‡π◊ËÕß¡“®“°· ß ’·¥ß¡’º≈µàÕ°“√ —ß‡§√“–Àå IAA

´÷Ëß‡ªìπµ—«∑”„Àâ‡°‘¥®ÿ¥°”‡π‘¥√“° (Scott, 1972) ·µà· ß

 ’πÈ”‡ß‘π ¡’º≈‰ª∑”≈“¬°“√ √â“ß IAA ´÷Ëß‡ªìπ‡Àµÿº≈

„π°“√¬—∫¬—Èß°“√‡°‘¥√“° (Beauchesn, 1976) Song (1987)

°≈à“««à“√–∫∫∑’Ë∑”Àπâ“∑’Ë√—∫· ß ’πÈ”‡ß‘π„π black cherry

Õ“®∑”Àπâ“∑’Ë·≈–¡’°‘®°√√¡‚¥¬ºà“π oxidative decar-

Table 1 Number of rooted plant in vitro and plant height, root length, number of shoot/clump and fresh

weight after transplanting for 6 weeks of ‘Brock’s Improve’ asparagus, conditioned on a modified

MS medium with 0.04 mg/l IBA and 60 g/l sucrose.

Lamp PPFD # Rooted Plant Root Shoot/ Fresh

color µmol/m2/s plant height (cm) length (cm) clump weight (cm)

White 28 1.5ab 21.89ab 24.78a 5.91ns 2.51ns

37 1.8ab 24.23a 21.57ab 6.11 2.78

44 1.8ab 20.81ab 18.83bc 5.34 2.23

Blue 21 1.3b 22.09ab 16.77c 5.78 2.79

29 1.5ab 22.31ab 15.36c 5.95 2.96

40 1.5ab 23.38ab 16.77c 6.45 2.77

Red 12 1.8ab 18.18b 19.69bc 5.70 2.77

16 2.1ab 18.22b 19.48bc 5.03 2.96

25 2.3a 20.22b 22.03ab 6.01 3.00

Average 1.73 21.26 19.48 5.81 2.75

C.V.(%) 47.71 16.87 17.67 19.42 20.79
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boxylation ¢ÕßÕÕ°´‘‡®π ´÷ËßÕ“®‡°‘¥ photoinactivation

¢Õß IAA (Fridborg and Erikson, 1975) ·≈–∑”„Àâ

°‘®°√√¡¢Õß IAA-oxidase µË” ´÷ËßÕ“®‡ªìπº≈„π°“√≈¥

√–¥—∫¢Õß endogenous auxin ¥—ßπ—Èπ°“√‡æ“–‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕæ◊™ ÷́Ëß¡’ªí≠À“„π°“√ÕÕ°√“°§«√¥”‡π‘π°“√

ª√—∫ ¿“æ¿“¬„µâ· ß ’·¥ß∑’Ë¡’§«“¡‡¢â¡ Ÿß∑’Ë ÿ¥‡∑à“∑’Ë

‡ªìπ‰¥â

°“√∑¥≈Õß∑’Ë 2 º≈¢Õß§«“¡™◊Èπ —¡æ—∑∏å

°“√π”µâπÀπàÕ‰¡âΩ√—Ëß∑’Ë™—°π”„Àâ‡°‘¥√“°·≈â«π”

¢«¥‡æ“–‡≈’È¬ß¡“‰«â„π°≈àÕßæ≈“ µ‘°´÷Ëß¡’§«“¡™◊Èπ —¡æ—∑∏å

32, 56 ·≈– 90% æ∫«à“‡¡◊ËÕ∑”°“√¬â“¬ª≈Ÿ° µâπ

ÀπàÕ‰¡âΩ√—Ëß∑—ÈßÀ¡¥√Õ¥™’«‘µ·≈–√–¥—∫§«“¡™◊Èπ —¡æ—∑∏å

∑—Èß “¡¡’º≈®”π«πµâπµÕ°Õ‡∑à“°—π §◊Õ‡©≈’Ë¬ 5.24 µâπ/

°Õ °“√‡®“–√Ÿ∑’ËΩ“¢«¥¢π“¥ 0, 0.5 ·≈– 1.0 ´¡. °Á¡’

º≈µàÕ®”π«πµâπµàÕ°Õ„°≈â‡§’¬ß°—π ‚¥¬¡’·π«‚πâ¡«à“√Ÿ

¢π“¥„À≠à¢÷ÈπÕ“®∑”„Àâ®”π«πµâπµàÕ°Õ≈¥≈ß (Table 2)

∑—Èßπ’È‰¡àæ∫Õ‘∑∏‘æ≈√à«¡√–À«à“ß§«“¡™◊Èπ —¡æ—∑∏å·≈–

¢π“¥√Ÿ∑’ËΩ“¢«¥ ‡¡◊ËÕæ‘®“√≥“πÈ”Àπ—° ¥æ∫«à“µâπ∑’Ëπ”

¡“‰«â„π ¿“æ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏åµà“ßÊ„πß“π∑¥≈Õß

π’È¡’πÈ”Àπ—° ¥·µ°µà“ß°—π‚¥¬§«“¡™◊Èπ —¡æ—∑∏å 32% ¡’

º≈∑”„ÀâπÈ”Àπ—° ¥‡©≈’Ë¬ Ÿß∑’Ë ÿ¥§◊Õ 4.76 °√—¡

√Ÿ‡®“–¢π“¥µà“ßÊ ∑’ËΩ“¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°Á„Àâº≈µàÕ

πÈ”Àπ—° ¥‡™àπ°—π ‚¥¬æ∫«à“¢π“¥√Ÿ∑’ËΩ“¢«¥ ¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß 1.0 ´¡. ¡’º≈∑”„ÀâπÈ”Àπ—° ¥‡©≈’Ë¬

µË”∑’Ë ÿ¥§◊Õ 3.92 °√—¡ (Table 3) ·µà‰¡àæ∫Õ‘∑∏‘æ≈√à«¡

√–À«à“ß§«“¡™◊Èπ —¡æ—∑∏å·≈–¢π“¥√Ÿ∑’Ë‡®“–

 à « π§ « “¡ Ÿ ß æ∫«à “ µâ π∑’Ë ºà “ π ¿ “æ∑’Ë ¡’

§«“¡™◊Èπ —¡æ—∑∏åµà“ßÊ„πß“π∑¥≈Õßπ’È ¡’§«“¡ Ÿß

·µ°µà“ß°—π ‚¥¬µâπ∑’Ë‡§¬ºà“π ¿“æ§«“¡™◊Èπ —¡æ—∑∏å 32%

¡’§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 21.99 ´¡.  ”À√—∫√Ÿ‡®“–

¢π“¥µà“ß Ê ∑’ËΩ“¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ„Àâº≈µàÕ§«“¡

 Ÿß‰¡à·µ°µà“ß°—π ·µàæ∫«à“¡’Õ‘∑∏‘æ≈√à«¡√–À«à“ß

§«“¡™◊Èπ —¡æ—∑∏å·≈–¢π“¥√ŸµàÕ§«“¡ Ÿß ‚¥¬∑’Ëµâπ´÷Ëß

‡§¬ºà“π ¿“æ§«“¡™◊Èπ —¡æ—∑∏å 32% ·≈–Ω“´÷Ëß‰¡à‡®“–√Ÿ

∑”„Àâ§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥ §◊Õ 22.83 ´¡. (Table 4)

 ”À√—∫§«“¡¬“«√“°π—Èπ æ∫«à“µâπ ÷́Ëß‡§¬ºà“π ¿“æ

§«“¡™◊Èπ —¡æ—∑∏åµà“ß°—π ¡’º≈∑”„Àâ§«“¡¬“«√“°‰¡à

·µ°µà“ß°—π ·µà°“√‡®“–√Ÿ∑’ËΩ“„Àâ¡’¢π“¥∑’Ë„À≠à¢÷Èπ¡’

·π«‚πâ¡∑”„Àâ§«“¡¬“«√“°‡©≈’Ë¬≈¥≈ß (Table 5) ∑—Èßπ’È

‰¡àæ∫«à“¡’Õ‘∑∏‘æ≈√à«¡√–À«à“ß§«“¡™◊Èπ —¡æ—∑∏å·≈–

¢π“¥√Ÿ∑’ËΩ“¢«¥µàÕ§«“¡¬“«√“°

 à«π°“√∑’Ëæ∫«à“ÀπàÕ‰¡âΩ√—Ëß ÷́Ëß‰¥â√—∫°“√ª√—∫

 ¿“æ°àÕπÕÕ°ª≈Ÿ°„π ¿“æ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å 32%

∑”„Àâµâπ°≈â“¡’°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¥’ À≈—ß®“°¬â“¬ª≈Ÿ° 6

 —ª¥“Àå ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°∑’Ë§«“¡™◊Èπ —¡æ—∑∏å 32%

Table 2 Number of shoot/clump of ‘Brock’s Improve’ asparagus, conditioned on a modified MS medium

with 0.04 mg/l IBA and 60 g/l sucrose in culture vessel with drilled cap under 3 relative humidity

conditions, after transplanting for 6 weeks.

% RH ∅ Hole (cm) Average LSD 0.05

0 0.5 1.0

32 5.67 5.93 5.31 5.64

56 4.93 6.12 4.31 5.12

90 4.19 5.88 4.81 4.96

Average 4.93 5.98 4.81 5.24 1.083

LSD 0.05 1.028

CV = 29.63%
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Table 3 Fresh weight (gm) of ‘Brock’s Improve’ asparagus, conditioned on a modified MS medium with
0.04 mg/l IBA with 60 g/l sucrose in culture vessel with drilled cap under 3 relative humidity
conditions, after transplanting for 6 weeks.

% RH ∅ Hole (cm) Average LSD 0.05

0 0.5 1.0

32 4.70 4.81 4.77 4.76
56 4.13 4.72 3.62 4.16
90 3.81 3.99 3.38 3.72

Average 4.12 4.17 3.92 3.86 0.509

LSD 0.05 0.483

CV = 17.78%

Table 4 Plant height (cm.) of ‘Brock’s Improve’ asparagus, conditioned on a modified MS medium with
0.04 mg/l IBA with 60 g/l sucrose in culture vessel with drilled cap under 3 relative humidity
condition, after transplanting for 6 weeks.

% RH ∅ Hole (cm) Average LSD 0.05

0 0.5 1.0

32 22.83a 21.47a 21.69a 21.99
56 19.93abc 20.71abc 18.26c 19.64
90 20.06abc 18.31bc 19.33abc 19.33

Average 20.94 20.16 19.86 20.32 2.092

LSD 0.05 1.985

CV = 15.02%

Table 5 Root length (cm.) of ‘Brock’s Improve’ asparagus, conditioned on a modified MS medium with
0.04 mg/l IBA with 60 g/l sucrose in culture vessel with drilled cap under 3 relative humidity
conditions, after transplanting for 6 weeks.

% RH ∅ Hole (cm) Average LSD 0.05

0 0.5 1.0

32 16.92 15.85 17.47 16.75
56 15.21 15.39 15.53 15.38
90 15.52 14.67 14.47 14.89

Average 15.88 15.30 15.82 15.66 1.930

LSD 0.05 1.831

CV = 17.78 %
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 “¡“√∂∑”„ÀâµâπÀπàÕ‰¡âΩ√—Ëßª√—∫µ—«‡¢â“°—∫ ¿“æ

·«¥≈âÕ¡¿“¬πÕ°‰¥â‡√Á«°«à“„π ¿“æ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å

56 ·≈– 90% ‡æ√“–‚¥¬ª°µ‘„π ¿“æ∑’Ë¡’§«“¡™◊Èπ Ÿß

¡“° Ê ¿“¬„π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ ª“°„∫¢Õßæ◊™Õ“®

‡ªî¥¡“°°«à“æ◊™∑’ËÕ¬Ÿà„π ¿“æ∑’Ë¡’§«“¡™◊ÈπµË”°«à“ ·≈–

‡¡◊ËÕπ”µâπæ◊™ÕÕ°®“°¢«¥´÷Ëß¡’§«“¡™◊Èπ —¡æ—∑∏åµË”°«à“

¿“¬„π¢«¥∑”„Àâæ◊™µâÕßª√—∫µ—«Õ¬à“ß¡“°¥â“π°“√ªî¥

‡ªî¥¢Õßª“°„∫ ¥—ßπ—Èπ “‡Àµÿ ”§—≠¢Õß°“√ Ÿ≠‡ ’¬πÈ”

¢Õßµâπæ◊™∑’Ë¬â“¬ÕÕ°ª≈Ÿ°„π√–¬–·√° Ê §◊Õ æ◊™¬—ß

ª√—∫µ—«‰¡à∑—πµàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ·«¥≈âÕ¡

·≈–Õ’° “‡ÀµÿÀπ÷Ëß¢Õß°“√ Ÿ≠‡ ’¬πÈ”§◊Õ º‘«¢Õß„∫¡’

™—Èπ§‘«µ‘‡§‘≈∫“ß (Pierik, 1987) °“√ª√—∫ ¿“æ¢Õßµâπ

æ◊™°àÕπ¬â“¬ª≈Ÿ°‚¥¬°“√≈¥§«“¡™◊Èπ —¡æ—∑∏å¿“¬„π¢«¥

Õ“®∑”„Àâ¢π“¥¢Õß™àÕßª“°„∫ (stomal pore À√◊Õ aper-

ture) ≈¥≈ß ´÷Ëß “¡“√∂≈¥°“√ Ÿ≠‡ ’¬πÈ”·≈–‡æ‘Ë¡Õ—µ√“

°“√√Õ¥µ“¬¢≥–¬â“¬ª≈Ÿ° (Brianerd and Fuchigami,

1981) Wardler Warle et al. (1983) ‰¥â√“¬ß“π«à“°“√≈¥

§«“¡™◊Èπ —¡æ—∑∏å√–À«à“ß∑’Ë‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¿“¬„π¢«¥

 “¡“√∂‡æ‘Ë¡‰¢ (wax) ∑’Ëº‘«¢Õß„∫°–À≈Ë”¥Õ°Õ¬à“ß¡’

π—¬ ”§—≠·≈–‡ªìπ “‡Àµÿ„π°“√≈¥Õ—µ√“°“√ Ÿ≠‡ ’¬πÈ”

¥—ßπ—Èπ°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™„π¢—ÈπµÕπ ÿ¥∑â“¬°àÕπ

¬â“¬ÕÕ°ª≈Ÿ° §«√°√–∑”„π ¿“æÀâÕß∑’Ë¡’

§«“¡™◊Èπ —¡æ—∑∏åµË”

°“√∑’Ëæ∫«à“§«“¡™◊Èπ —¡æ—∑∏å¿“¬πÕ°¢«¥‰¡à¡’º≈

µàÕ®”π«πµâπµàÕ°Õ·≈–§«“¡¬“«√“°‡©≈’Ë¬π—Èπ Õ“®‡ªìπ

‡æ√“–®”π«πµâπµàÕ°Õ ·≈–§«“¡¬“«√“°‰¥â√—∫º≈

‚¥¬µ√ß®“° ¿“æ·«¥≈âÕ¡À≈—ß°“√¬â“¬ª≈Ÿ° ‚¥¬

§«“¡™◊Èπ —¡æ—∑∏å¢≥–ª√—∫ ¿“æ‰¡à¡’º≈„¥ Ê

 “À√—∫°“√∑’Ëæ∫«à“°“√‡®“–√Ÿ∑’ËΩ“¢«¥π—Èπ‰¡à¡’º≈

µàÕ°“√ª√—∫ ¿“æ¢ÕßÀπàÕ‰¡âΩ√—Ëßπ—Èπ · ¥ß«à“°“√

∂à“¬‡∑Õ“°“»∑’Ë¡’ ‡°‘¥¢÷Èπ‚¥¬‰¡àµâÕß‡®“–√Ÿ∑’ËΩ“¢«¥

‡æ’¬ßæÕµàÕ°“√ª√—∫ ¿“æÕ¬Ÿà·≈â«

 √ÿª

µâπÀπàÕ‰¡âΩ√—Ëß∑’Ë‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ́ ÷Ëß‡µ‘¡

IBA Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫πÈ”µ“≈∑√“¬Õ—µ√“ 60 °./

≈. ¡“‡æ“–‡≈’È¬ß¿“¬„µâ ¿“æ∑’Ë¡’· ß ’·¥ß ÷́Ëß¡’§«“¡‡¢â¡

· ß∑’Ëπ”‰ª„™â„π°“√ —ß‡§√“–Àå· ß‰¥â (PPFD) 25 µmol/

m2/s ¡’®”π«πµâπ∑’Ë‡°‘¥√“° Ÿß∑’Ë ÿ¥§◊Õ 2.3 µâπ ®“°∑—ÈßÀ¡¥

3 µâπµàÕ¢«¥ ·≈–‡¡◊ËÕπ”µâπ∑’ËÕÕ°√“°‰ªª≈Ÿ°‡ªìπ‡«≈“ 6

 —ª¥“Àå æ∫«à“µâπÀπàÕ‰¡âΩ√—Ëß√Õ¥µ“¬∑ÿ°µâπ ‚¥¬µâπ∑’Ë

‰¥â√—∫· ß ’¢“«∑’Ë¡’ PPFD 37 µmol/m2/s ¡’§«“¡ Ÿß‡©≈’Ë¬

¡“°∑’Ë ÿ¥§◊Õ 24.23 ́ ¡. ·≈–∑’Ë‰¥â√—∫· ß ’¢“«∑’Ë¡’ PPFD

28 µmol/m2/s ¡’√“°¬“«¡“°∑’Ë ÿ¥§◊Õ 24.78 ́ ¡. ‚¥¬· ß

∑—Èß 3  ’ ∑ÿ°§«“¡‡¢â¡‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¥â“π

®”π«π¬Õ¥µàÕ°Õ ·≈–πÈ”Àπ—° ¥

‡¡◊ËÕπ”µâπÀπàÕ‰¡âΩ√—Ëß∑’Ë‡≈’È¬ß∫πÕ“À“√ Ÿµ√ ÷́Ëß‡µ‘¡

IBA Õ—µ√“ 0.04 ¡°./≈. √à«¡°—∫πÈ”µ“≈∑√“¬Õ—µ√“ 62 °./

≈. «“ß‰«â„π∑’Ë¡’ ¿“æ§«“¡™◊Èπ —¡æ—∑∏å 32% ‚¥¬Ω“

¢«¥‰¡à‡®“–√Ÿ ¡’§«“¡ Ÿß‡©≈’Ë¬¡“°∑’Ë ÿ¥§◊Õ 22.83 ´¡.

‚¥¬ ¿“æ§«“¡™◊Èπ —¡æ—∑∏å√Õ∫¢«¥·≈–°“√‡®“–√Ÿ

¢π“¥µà“ß Ê∑’ËΩ“¢«¥ ‰¡à¡’º≈µàÕÕ—µ√“°“√√Õ¥µ“¬

®”π«π¬Õ¥µàÕ°Õ ·≈–§«“¡¬“«√“°À≈—ßÕÕ°ª≈Ÿ° ·µà

§«“¡™◊Èπ —¡æ—∑∏å√Õ∫¢«¥¡’º≈µàÕπÈ”Àπ—° ¥¢Õßµâπ∑’Ë

¬â“¬ª≈Ÿ°

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“° ”π—°ß“π§≥–

°√√¡°“√«‘®—¬·Ààß™“µ‘

‡Õ° “√Õâ“ßÕ‘ß

»‘√‘≈—°…≥å ·°â« ÿ√≈‘¢‘µ. 2538. º≈¢Õß«— ¥ÿª≈Ÿ°∫“ß™π‘¥

µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ÀπàÕ‰¡âΩ√—Ëßæ—π∏ÿå

Brockûs Improve. ªí≠À“æ‘‡»…ª√‘≠≠“‚∑ ¿“§

«‘™“æ◊™ «π §≥–‡°…µ√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

°√ÿß‡∑æœ.

 ¡æ√ ∑√—æ¬å “√, °π‘…∞“  —ß§À–,  ÿ¥“«√√≥ Õ¬Ÿà®‘π¥“

·≈–™—¬ƒ°…å ‡≈‘»ƒ∑∏‘æß»å. 2529. °“√ª≈Ÿ°

ÀπàÕ‰¡âΩ√—Ëß. »Ÿπ¬å«‘®—¬·≈–æ—≤π“æ◊™º—°·Ààß‡Õ‡™’¬.

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, π§√ª∞¡. 10 π.

Õ”¿“ µ—πµ‘ ‘√–. 2533. ª√–«—µ‘§«“¡‡ªìπ¡“·≈– ∂“π°“√≥å



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4 529

ÀπàÕ‰¡âΩ√—Ëßªí®®ÿ∫—π, π. 1-9. „π °“√ª√–™ÿ¡«‘™“°“√

§√—Èß∑’Ë 28 ‡√◊ËÕß°“√æ—≤π“§ÿ≥¿“æ™’«‘µ¥â«¬°“√º≈‘µ

ÀπàÕ‰¡âΩ√—Ëß, 30 ¡°√“§¡ 2533, ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å, °√ÿß‡∑æœ.
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