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¢Õß¡–‡¢◊Õ‡∑»

Fermented bio-extract and wood vinegar enhances growth and yield
of tomato

∑—≥±‘°“ ¡ÿß§ÿ≥§”™“«
1
, ¥√ÿ≥’ ‚™µ‘…∞¬“ß°Ÿ√

1*
,  ”√“≠ æ‘¡√“™

1
 ·≈– ∫√√¬ß ∑ÿ¡· π

1

Tantika Mungkunkamchao1, Darunee Jothityangkoon1*, Sumran Pimratch1

and Banyong Toomsan1

∫∑§—¥¬àÕ: °“√π”º≈‘µ¿—≥±å∏√√¡™“µ‘¡“„™â„π°“√º≈‘µæ◊™ ‡ªìπÕ’°·π«∑“ßÀπ÷Ëß„π°“√‡æ‘Ë¡º≈º≈‘µ ·≈–≈¥°“√„™â “√‡§¡’

«—µ∂ÿª√– ß§å¢Õß°“√∑¥≈Õßπ’È‡æ◊ËÕ»÷°…“º≈°“√„™âπÈ”À¡—°™’«¿“æ ·≈–πÈ” â¡§«—π‰¡âµàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß

¡–‡¢◊Õ‡∑»æ—π∏ÿå‡¥≈µâ“ ∑”°“√∑¥≈Õß„π°√–∂“ß ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ 4 x 4 Factorial in RCBD ¡’ 4 ´È” ª√–°Õ∫

¥â«¬ Factor A §◊Õ °“√©’¥æàππÈ”À¡—°™’«¿“æ Õ—µ√“ 0, 1:2,000, 1:1,000 ·≈– 1:500 (πÈ”À¡—°™’«¿“æ:πÈ”, ‚¥¬ª√‘¡“µ√)

·≈– Factor B §◊Õ °“√©’¥æàππÈ” â¡§«—π‰¡â Õ—µ√“ 0, 1:800, 1:500 ·≈– 1:300 (πÈ” â¡§«—π‰¡â:πÈ”, ‚¥¬ª√‘¡“µ√) æàπ∑“ß„∫

∑ÿ° 10 «—π ®”π«π 4 §√—Èß À≈—ß®“°°“√¬â“¬°≈â“ º≈°“√∑¥≈Õßæ∫«à“ °“√©’¥æàππÈ” â¡§«—π‰¡â À√◊Õ πÈ”À¡—°™’«¿“æ À√◊Õ

°“√„™â√à«¡°—π ‰¡à¡’º≈∑”„Àâ§«“¡ Ÿß·≈–«—πÕÕ°¥Õ°·µ°µà“ß°—π„π∑“ß ∂‘µ‘ ·µà°“√©’¥æàππÈ”À¡—°™’«¿“æ∑”„Àâ§à“ SPAD

chlorophyll meter reading (SCMR)  Ÿß°«à“°“√‰¡à©’¥æàπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¡–‡¢◊Õ‡∑»∑’Ë‰¥â√—∫°“√©’¥æàππÈ”À¡—°

™’«¿“æ ¡’º≈º≈‘µπÈ”Àπ—°º≈ ¥µàÕµâπ §à“∫√‘°´å  Ÿß°«à“°“√‰¡à©’¥æàπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà‰¡àæ∫§«“¡·µ°µà“ß

√–À«à“ß§«“¡‡¢â¡¢âπ∑’Ë„™â °“√©’¥æàππÈ”À¡—°™’«¿“æ ∑—Èß 3 Õ—µ√“ „Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥‡©≈’Ë¬‡æ‘Ë¡¢÷Èπ§‘¥‡ªìπ 29.6 ∂÷ß

44.7 ‡ªÕ√å‡´Áπµå‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàππÈ”À¡—°™’«¿“æ ·≈–¡’·π«‚πâ¡„Àâº≈º≈‘µπÈ”Àπ—°º≈·Àâß·≈–πÈ”Àπ—°·Àâß

∑—ÈßÀ¡¥‡©≈’Ë¬‡æ‘Ë¡¢÷Èπ§‘¥‡ªìπ 19.6-44.9 ·≈– 11.8-30.9 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫  à«π°“√©’¥æàππÈ” â¡§«—π‰¡â„π∑ÿ°Õ—µ√“

∑”„Àâ¡–‡¢◊Õ‡∑»¡’¢π“¥º≈„À≠àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà‰¡àæ∫§«“¡·µ°µà“ß„π∑“ß ∂‘µ‘¢ÕßπÈ”Àπ—°º≈ ¥ πÈ”Àπ—°

º≈·Àâß·≈–πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàππÈ” â¡§«—π‰¡â πÕ°®“°π’È¬—ßæ∫«à“¡’ªØ‘ —¡æ—π∏å√–À«à“ß°“√©’¥æàπ

πÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â√à«¡°—π °“√©’¥æàππÈ”À¡—°™’«¿“æÕ—µ√“ 1:500 ·≈–πÈ” â¡§«—π‰¡âÕ—µ√“ 1:800 „Àâº≈º≈‘µ

πÈ”Àπ—°º≈ ¥·≈–πÈ”Àπ—°º≈·Àâß Ÿß∑’Ë ÿ¥

§” ”§—≠:  °√¥‰æ‚√≈‘°‡π’¬   “√ °—¥™’«¿“æ º≈‘µ¿—≥±å∏√√¡™“µ‘ º—°Õ‘π∑√’¬å

ABSTRACT: Using natural product in crop production is one approach to increase productivity and reduce the use
of chemicals. The objective of this study was to investigate the effects of fermented bio-extract (FB) and wood
vinegar (WV) on growth and yield of tomato c.v. Delta. The experiment was conducted under greenhouse condition.
The two factors investigated were FB at four concentrations (0, 1:2,000, 1:1,000 and 1:500, FB: water, v/v), and four
concentrations of WV (0, 1:800, 1:500 and 1:300, WV: water, v/v). The experiment was arranged in factorial in
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∫∑π”

¡–‡¢◊Õ‡∑» (Lycopersicon esculentum Mill.)

‡ªìπæ◊™º—°‡»√…∞°‘®∑’Ë ”§—≠æ◊™Àπ÷Ëß¢Õßª√–‡∑»‰∑¬

∑’Ëπ‘¬¡ª≈Ÿ°·≈–∫√‘‚¿§°—πÕ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°

¡–‡¢◊Õ‡∑»¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß ·≈–‡ªìπ·À≈àß

«‘µ“¡‘π‡Õ ·≈–«‘µ“¡‘π´’ πÕ°®“°π’È¬—ß¡’ “√‰≈‚§ªïπ

(lycopene) ́ ÷Ëß‡ªìπ “√ ’·¥ßÕ¬Ÿà¿“¬„π¡–‡¢◊Õ‡∑»  “¡“√∂

™à«¬≈¥°“√‡°‘¥¡–‡√Áß„π≈”‰ â ·≈–¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

‰¥â (¡À“«‘∑¬“≈—¬¡À‘¥≈, 2541; Grierson and Kader,

1986) Õ¬à“ß‰√°Áµ“¡°“√º≈‘µ¡–‡¢◊Õ‡∑»‡æ◊ËÕ„™â√—∫ª√–∑“π

º≈ ¥ À√◊Õ„™â·ª√√Ÿª„πª√–‡∑»‰∑¬ ¡—°ª√– ∫ªí≠À“

„π‡√◊ËÕßº≈º≈‘µµË”‡¡◊ËÕ‡∑’¬∫°—∫ª√–‡∑»Õ◊ËπÊ ·≈–æ∫«à“

¡’°“√„™â “√‡§¡’‡ªìπ®”π«π¡“° ·≈–¡’·π«‚πâ¡«à“®–

‡æ‘Ë¡¡“°¢÷Èπ„πÕπ“§µ ‡π◊ËÕß®“°¡–‡¢◊Õ‡∑»‡ªìπæ◊™∑’Ë

‡°‘¥‚√§‰¥âßà“¬ ‡™àπ ‚√§‡πà“§Õ¥‘π ‚√§„∫Àß‘° ·≈–‚√§

º≈‡πà“ ´÷Ëß àßº≈∑”„Àâº≈º≈‘µµË” °“√‡æ‘Ë¡º≈º≈‘µ¢Õß

æ◊™‚¥¬°“√„™âªÿÜ¬‡§¡’ ·≈– “√‡§¡’„πª√‘¡“≥∑’Ë¡“°

¡’º≈∑”„Àâ‚§√ß √â“ß¢Õß¥‘π‡ª≈’Ë¬π·ª≈ß ¥‘π‡ ◊ËÕ¡ ¿“æ

≈ß ·≈–¬—ß¡’º≈µ°§â“ß„πæ◊™πÕ°®“°‡ªìπÕ—πµ√“¬

µàÕµ—«‡°…µ√°√‡Õß·≈–ºŸâ∫√‘‚¿§·≈â«¬—ß‡ªìπæ‘…µàÕ

 ‘Ëß·«¥≈âÕ¡ Õ’°∑—ÈßªÿÜ¬‡§¡’·≈– “√‡§¡’¡’√“§“∑’Ë·æß¡“°

‰¡à‡À¡“– ¡°—∫‡°…µ√°√ à«π„À≠à¢Õßª√–‡∑»‰∑¬

´÷Ëß¡’∞“π–¬“°®π „πªí®®ÿ∫—π‡°…µ√°√π‘¬¡π”πÈ”À¡—°

™’«¿“æ ·≈–πÈ” â¡§«—π‰¡â ´÷Ëß‡ªìπ¢Õß‡À≈«∑’Ë‡°‘¥®“°

°“√§«∫·πàπ¢Õß§«—π„π°“√‡º“∂à“π ¡“„™â„π°“√º≈‘µ

æ◊™¡“°¢÷Èπ ·≈–¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ‡π◊ËÕß®“°

πÈ”À¡—°™’«¿“æπ—Èπ¡’∏“µÿÕ“À“√·≈–ŒÕ√å‚¡πÀ≈“¬™π‘¥

‡™àπ ÕÕ°´‘π ‰´‚µ‰§π‘π ·≈–®‘∫‡∫Õ√å‡√≈≈‘π (‡ ’¬ß·®ã«,

2544; °√¡«‘™“°“√‡°…µ√, 2547) ´÷Ëß “√‡À≈à“π’È¡’º≈

∑”„Àâæ◊™À≈“¬™π‘¥¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

¡’·π«‚πâ¡ Ÿß¢÷Èπ ‡™àπ º—°°“¥°«“ßµÿâß §–πâ“ ·≈–∂—Ë«æÿà¡

‡ªìπµâπ ( ¡‡°’¬√µ‘, 2547; ®“√ÿ√—µπå ·≈– ∏—≠æ‘ ‘…∞å,

2548; Kamla, 2007) πÕ°®“°π—ÈππÈ”À¡—°™’«¿“æ¬—ß

 “¡“√∂°√–µÿâπ°‘®°√√¡°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å„π¥‘π

·≈–¡’§ÿ≥ ¡∫—µ‘„π°“√°”®—¥À√◊Õ‰≈à·¡≈ß»—µ√Ÿæ◊™‰¥â

(°√¡«‘™“°“√‡°…µ√, 2547; Kamla, 2007) °“√„™âπÈ” â¡

§«—π‰¡â°Á “¡“√∂‡æ‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™‰¥â‡™àπ°—π

‡π◊ËÕß®“°¡’Õß§åª√–°Õ∫∑’Ë‡ªìπ “√§«∫§ÿ¡°“√‡®√‘≠

‡µ‘∫‚µ¢Õßæ◊™ (Flemetti et al., 2004, Chiwocha et al.,

2009) ·≈–¡’ª√–‚¬™πå„π°“√ª√—∫ª√ÿß∫”√ÿß¥‘π„Àâ¡’

§«“¡√à«π´ÿ¬¢÷Èπ·≈–¬—ß‡ªìπÕ“À“√¢Õß®ÿ≈‘π∑√’¬å„π¥‘π

∑”„Àâ®ÿ≈‘π∑√’¬å∑’Ë‡ªìπª√–‚¬™πå¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ

(Õ“π—∞, 2549) Jun et al. (2006) √“¬ß“π«à“ °“√„™â

πÈ” â¡§«—π‰¡â®“°‰¡â‰ºà°—∫º—° 3 ™π‘¥ §◊Õ ·µß°«“

º—°°“¥ÀÕ¡ ·≈–°–À≈Ë”ª≈’ „πÕ—µ√“‡®◊Õ®“ß 300, 500

·≈– 800 ‡∑à“©’¥æàπ∑“ß„∫ ¡’º≈∑”„Àâº≈º≈‘µæ◊™

‡æ‘Ë¡¢÷Èπ ‚¥¬‡©æ“–°“√„™âπÈ” â¡§«—π‰¡â„πÕ—µ√“‡®◊Õ®“ß

300 ‡∑à“ ¡’º≈∑”„Àâº≈º≈‘µ¢Õßº—°∑—Èß “¡™π‘¥‡æ‘Ë¡¢÷Èπ

18.8, 20.2 ·≈– 20.1 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—π

°—∫ß“π∑¥≈Õß¢Õß ™≠“π‘…∞å ·≈–§≥– (2547) æ∫«à“

°“√„™âπÈ” â¡§«—π‰¡â„πÕ—µ√“ à«πµà“ßÊ ¡’·π«‚πâ¡∑”„Àâ

¢â“«¢“«¥Õ°¡–≈‘ 105 ¡’®”π«π√«ßµàÕ°Õ ®”π«π‡¡≈Á¥

µàÕ√«ß ‡ªÕ√å‡´Áπµå‡¡≈Á¥¥’ πÈ”Àπ—° 1,000 ‡¡≈Á¥ ·≈–

RCBD with fours replications. FB and WV were applied as foliar fertilizer at 10 day-interval for four times after
transplanting in all treatments except the control treatment. Results showed that foliar application of FB or WV or
FB combined with WV did not significantly alter height and flowering date. FB significantly increased SPAD
chlorophyll meter reading (SCMR), compared to without application.  Tomato applied with FB had higher fruit fresh
weight per plant and total soluble solid (percent brix) than those without application. Effect of concentrations was not
revealed and FB at three concentrations increased fruit fresh weight, ranging from 29.6 to 44.7 % compared to those
of the control. Tomato applied with FB tended to have a higher fruit dry weight and total dry weight ranging from
19.6 to 44.9 % and 11.8 to 30.9 %, respectively, compared with the control treatment. Wood vinegar applied as foliar
fertilize significantly increased fruit size but had no significant effect on fruit fresh weight, fruit dry weight and total
dry weight. However, the use of FB, together with WV at the ratios of 1:500 and 1:800 gave the highest fruit fresh
weight and fruit dry weight.
Keywords:  pyroligneous acid, bioextract, natural product, organic vegetable



227·°àπ‡°…µ√ 38 : 225-236 (2553).

πÈ”Àπ—°‡¡≈Á¥µàÕ°Õ¥’¢÷Èπ  à«π°“√„™âπÈ” â¡§«—π‰¡â„π

≈—°…≥–‡ªìπªÿÜ¬∑“ß„∫°—∫∂—Ë«‡À≈◊Õß‰¡à¡’º≈∑”„Àâ

§«“¡ Ÿß πÈ”Àπ—°·Àâß ®”π«π°‘ËßµàÕµâπ ®”π«πΩí°µàÕ

µâπ ·≈–°“√ – ¡πÈ”Àπ—°·Àâß ∑’Ë√–¬– 60 «—πÀ≈—ßª≈Ÿ°

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

∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ∑’Ë¥’¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫

°“√‰¡à©’¥æàππÈ” â¡§«—π‰¡â (¥√ÿ≥’ ·≈–§≥–, 2547)

 ”À√—∫°“√„™âπ”À¡—°™’«¿“æ°—∫¡–‡¢◊Õ‡∑»  ÿ¡“≈’

·≈–§≥– (2539) √“¬ß“π«à“ °“√„™âπÈ”À¡—°™’«¿“æ„ à

≈ß‰ª„π¥‘π àßº≈„Àâ°“√‡®√‘≠‡µ‘∫‚µ∑“ß≈”µâπ·≈–„∫

‰¥â¥’‡™àπ‡¥’¬«°—π°—∫°“√„™âªÿÜ¬§Õ° ·≈–°“√„™âπÈ”À¡—°

™’«¿“æ√à«¡°—∫°“√„™âªÿÜ¬§Õ°À√◊ÕªÿÜ¬‡§¡’ “¡“√∂

™à«¬‡æ‘Ë¡πÈ”Àπ—°º≈µàÕµâπ‰¥â 18.9-26.2 ‡ªÕ√å‡´Áπµå

‡™àπ‡¥’¬«°—π Sangakkara and  Higa (1994) ·≈– Widdiana

and Higa (1998) √“¬ß“π«à“ °“√„™âπÈ”À¡—°™’«¿“æ

 “¡“√∂™à«¬‡æ‘Ë¡º≈º≈‘µæ◊™‰¥âÀ≈“¬™π‘¥√«¡∑—Èß

¡–‡¢◊Õ‡∑»  à«π°“√„™âπÈ” â¡§«—π‰¡â “¡“√∂™à«¬‡æ‘Ë¡

°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“°¢Õßµâπ°≈â“¡–‡¢◊Õ‡∑»‰¥â¥’

·µà°“√‡®√‘≠‡µ‘∫‚µ¢Õß à«π≈”µâπ¡’·π«‚πâ¡≈¥≈ß (Kim

et al., 2003)  Du et al. (2006) ‰¥â‡ª√’¬∫‡∑’¬∫°“√„™â

πÈ” â¡§«—π‰¡â°—∫ “√§“√å‡∫π¥“´‘¡ (carbendazim)

æ∫«à“ °“√„™âπÈ” â¡§«—π‰¡â∑”„Àâ§ÿ≥¿“æ¢Õß¡–‡¢◊Õ‡∑»

¥’°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â “√§“√å‡∫π¥“´‘¡ ®“°ß“π

∑¥≈Õßµà“ßÊ ∑’Ëºà“π¡“™’È„Àâ‡ÀÁπ«à“°“√„™âπÈ”À¡—°™’«¿“æ

·≈–°“√„™âπÈ” â¡§«—π‰¡â¡“„™â„π°“√º≈‘µæ◊™¡’·π«‚πâ¡

∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õßæ◊™¥’¢÷Èπ

¥—ßπ—Èπ°“√„™âπÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â¡“

‡ √‘¡ À√◊Õ∑¥·∑π πà“®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√≈¥

°“√„™âªÿÜ¬‡§¡’·≈– “√‡§¡’‰¥â ´÷ËßπÕ°®“°®–‡ªìπº≈¥’µàÕ

‡°…µ√°√·≈–ºŸâ∫√‘‚¿§·≈â« ¬—ß™à«¬∑”„Àâ ¿“æ·«¥≈âÕ¡

¥’¢÷Èπ ·≈–™à«¬∑”„Àâ°“√‡°…µ√¬—Ëß¬◊π ·µàÕ¬à“ß‰√°Áµ“¡

°“√„™âπÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â°—∫æ◊™π—Èπ¬—ß¡’

¢âÕ®”°—¥ §◊Õ Õ—µ√“°“√„™â∑’Ë‡À¡“– ¡¢÷ÈπÕ¬Ÿà°—∫™π‘¥

¢Õßæ◊™ ´÷Ëß¬—ß¢“¥¢âÕ¡Ÿ≈„π°“√„™â∑’Ë™—¥‡®π ®÷ß®”‡ªìπ

∑’Ë®–µâÕß¡’°“√»÷°…“∂÷ß°“√„™âπÈ”À¡—°™’«¿“æ·≈–

πÈ” â¡§«—π‰¡âµàÕ‰ªÕ¬à“ß°«â“ß¢«“ß ‡æ◊ËÕπ”¡“´÷Ëß

§«“¡™—¥‡®π„πÕ—µ√“°“√„™â∑’Ë‡À¡“– ¡ ”À√—∫°“√º≈‘µ

æ◊™  ”À√—∫°“√∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

º≈¢Õß°“√„™âπÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â‚¥¬

°“√©’¥æàπ∑“ß„∫µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß

¡–‡¢◊Õ‡∑»æ—π∏ÿå‡¥≈µâ“

«‘∏’°“√»÷°…“

 ∂“π∑’Ë∑¥≈Õß·≈–·ºπ°“√∑¥≈Õß

∑”°“√∑¥≈Õß∑’ËÀ¡«¥æ◊™‰√à ¿“§«‘™“æ◊™»“ µ√å·≈–

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

¢Õπ·°àπ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ  ´÷Ëßµ—ÈßÕ¬Ÿà∑’Ë

‡ âπ√ÿâß∑’Ë 16o26û ‡Àπ◊Õ ·≈–‡ âπ·«ß∑’Ë 102o 50û µ–«—πÕÕ°

æ◊Èπ∑’Ë¡’§«“¡ Ÿß®“°√–¥—∫πÈ”∑–‡≈ª√–¡“≥ 190 ‡¡µ√

(°√¡Õÿµÿπ‘¬¡«‘∑¬“, 2537) ∑”°“√∑¥≈Õß√–À«à“ß

‡¥◊Õπ¡°√“§¡-‡¡…“¬π æ.». 2551 µ≈Õ¥°“√∑¥≈Õß

∫—π∑÷°¢âÕ¡Ÿ≈øÑ“Õ“°“»®“° ∂“π’Õÿµÿπ‘¬¡«‘∑¬“ §≥–

‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ª√–°Õ∫¥â«¬

ª√‘¡“≥πÈ”Ωπ (precipitation) πÈ”√–‡À¬ (evaporation)

Õÿ≥À¿Ÿ¡‘Õ“°“» Ÿß ÿ¥-µË” ÿ¥ (maximum-minimum

temperature) §«“¡‡√Á«≈¡ (wind velocity) §«“¡™◊Èπ —¡æ—∑∏å

(relative humidity) ·≈–æ≈—ßß“π√—ß ’¥«ßÕ“∑‘µ¬å (solar

radiation) ‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ 4 x 4 factorial in

randomized complete block design ®”π«π 4 ´È”

°”Àπ¥„Àâ ªí®®—¬ A §◊Õ °“√©’¥æàππÈ”À¡—°™’«¿“æ∑’Ë

‰¥â®“°°“√À¡—°ÀÕ¬‡™Õ√’Ë 4 Õ—µ√“ (0, 1:500, 1:1,000

·≈– 1:2,000; πÈ”À¡—°™’«¿“æ : πÈ”, ‚¥¬ª√‘¡“µ√) ªí®®—¬

B §◊Õ °“√©’¥æàππÈ” â¡§«—π‰¡â∑’Ë‰¥â®“°°“√§«∫·πàπ

¢Õß§«—π„π°“√‡º“∂à“π‰¡â¬Ÿ§“≈‘ªµ—  4 Õ—µ√“ (0, 1:300,

1:500 ·≈– 1:800; πÈ” â¡§«—π‰¡â : πÈ”, ‚¥¬ª√‘¡“µ√)

°“√∑¥≈Õß„™â°√–∂“ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¿“¬„π

27 ‡´πµ‘‡¡µ√ √«¡ 128  °√–∂“ß «“ß„π‡√◊Õπ∑¥≈Õß

∑’Ë¡’À≈—ß§“ªÑÕß°—πΩπ (rain out shelter) „™â√–¬–Àà“ß

√–À«à“ß·∂« 50 ‡´πµ‘‡¡µ√ ·≈–√–¬–Àà“ß√–À«à“ß

°√–∂“ß 50 ‡´πµ‘‡¡µ√
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°“√ª≈Ÿ°·≈–¥Ÿ·≈√—°…“

‡æ“–°≈â“¡–‡¢◊Õ‡∑»„π∂“¥‡æ“–‡¡≈Á¥∑’Ë¡’æ’∑

(peat) ‡ªìπ«— ¥ÿ‡æ“– ‡µ√’¬¡¥‘πª≈Ÿ°‚¥¬π”¥‘π™ÿ¥

¬‚ ∏√¡“µ“°·¥¥„Àâ·Àâß ∫¥„Àâ¥‘π·µ°·≈–√àÕπºà“π

µ√–·°√ß  ÿà¡µ—«Õ¬à“ß¥‘π·≈–π”‰ª«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘

∑“ß°“¬¿“æ·≈–§ÿ≥ ¡∫—µ‘∑“ß‡§¡’ „π·µà≈–°√–∂“ß

∫√√®ÿ¥‘π™ÿ¥¬‚ ∏√∑’Ëµ“°·Àâß≈ß„π°√–∂“ß∂÷ß√–¥—∫

10 ‡´πµ‘‡¡µ√ ®“°¢Õ∫°√–∂“ß À≈—ß®“°π—Èππ”°√–∂“ß

‰ª«“ß„π‡√◊Õπ∑¥≈Õßµ“¡·ºπ°“√∑¥≈Õß∑’Ë°”Àπ¥

‡¡◊ËÕµâπ°≈â“¡’Õ“¬ÿ 30 «—π ∑”°“√¬â“¬°≈â“¡–‡¢◊Õ‡∑»

µâπ∑’Ë¡’¢π“¥‡∑à“°—π≈ßª≈Ÿ°„π°√–∂“ß ‚¥¬ª≈Ÿ°°√–∂“ß

≈– 1 µâπ À≈—ß®“°π—Èπ„ÀâπÈ”∑’Ë√–¥—∫§«“¡®ÿ π“¡ (field

capacity; FC) ∑ÿ°°√–∂“ß ·≈–√—°…“§«“¡™◊Èπ‰«â∑’Ë√–¥—∫

FC À√◊Õ≈¥≈ß‰¥â‰¡à‡°‘π 1 ‡ªÕ√å‡´Áπµå µ≈Õ¥√–¬–‡«≈“

∑’Ë∑”°“√∑¥≈Õß °“√§«∫§ÿ¡§«“¡™◊Èπ‰¥â„ÀâπÈ”‡æ‘Ë¡

‡µ‘¡¡’ª√‘¡“≥‡∑à“∑’ËπÈ” Ÿ≠‡ ’¬‰ª®“°°“√„™âπÈ”¢Õß

¡–‡¢◊Õ‡∑»·≈–®“°°“√√–‡À¬¢ÕßπÈ”®“°º‘«¥‘π ‚¥¬

§”π«≥ª√‘¡“≥°“√„™âπÈ”¢Õß¡–‡¢◊Õ‡∑»„π·µà≈–

°√√¡«‘∏’µ“¡«‘∏’°“√¢Õß Doorenbos and Pruitt (1992)

·≈–§”π«≥°“√ Ÿ≠‡ ’¬πÈ”®“°°“√√–‡À¬πÈ”∑“ßº‘«¥‘π

¿“¬„πÀ¡Ÿàæ◊™ (surface evaporation; S.E.) µ“¡«‘∏’¢Õß

Sing and Russell (1980)

 ”À√—∫°“√„ àªÿÜ¬¡’°“√„ àªÿÜ¬√Õßæ◊Èπ Ÿµ√ 15-15-15

(N-P
2
0

5
-K

2
0) Õ—µ√“ 4.3 °√—¡µàÕ°√–∂“ß (30 °‘‚≈°√—¡µàÕ‰√à)

‡¡◊ËÕ¡–‡¢◊Õ‡∑»Õ“¬ÿ 7 «—πÀ≈—ß¬â“¬ª≈Ÿ°„ àªÿÜ¬‡§¡’ Ÿµ√

15-0-0 (Ca(NO
3
)
2
) Õ—µ√“ 1.4 °√—¡µàÕ°√–∂“ß (10 °‘‚≈°√—¡

µàÕ‰√à) ·≈–‡¡◊ËÕÕ“¬ÿ 21 «—πÀ≈—ß¬â“¬ª≈Ÿ°„ àªÿÜ¬‡§¡’ Ÿµ√

15-15-15 Õ—µ√“ 4.3 °√—¡µàÕ°√–∂“ß (30 °‘‚≈°√—¡µàÕ‰√à )

·≈–„ àªÿÜ¬‡§¡’ Ÿµ√ 13-13-21 (N-P
2
0

5
-K

2
0) Õ—µ√“ 4.3 °√—¡

µàÕ°√–∂“ß (30 °‘‚≈°√—¡µàÕ‰√à ) ∑’ËÕ“¬ÿ 30 «—πÀ≈—ß¬â“¬

ª≈Ÿ° ©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡âµ“¡

°√√¡«‘∏’∑’Ë°”Àπ¥ ®”π«π 4 §√—Èß ∑ÿ°Ê 10 «—π §◊Õ ‡¡◊ËÕ

¡–‡¢◊Õ‡∑»Õ“¬ÿ‰¥â 10, 20, 30 ·≈– 40 «—πÀ≈—ß¬â“¬ª≈Ÿ°

„πÕ—µ√“ 9.4, 12.5, 14.1 ·≈– 15.6 ¡‘≈≈‘≈‘µ√µàÕµâπ

µ“¡≈”¥—∫ (Õ—µ√“ 60-100  ≈‘µ√µàÕ‰√à µ“¡√–¬–°“√‡®√‘≠

‡µ‘∫‚µ¢Õßæ◊™) ·≈–©’¥æàπ “√‡§¡’ªÑÕß°—π°”®—¥‚√§

·≈–·¡≈ß∑ÿ°Ê 14 «—πÀ≈—ß¬â“¬ª≈Ÿ° ·≈–„π™à«ß∑’Ëæ∫

°“√√–∫“¥¢Õß‚√§·≈–·¡≈ß §◊Õ 40 «—πÀ≈—ß¬â“¬ª≈Ÿ°

®π∂÷ß‡√‘Ë¡‡°Á∫‡°’Ë¬«º≈º≈‘µ©’¥æàπ “√‡§¡’∑ÿ°Ê 7 «—π

°“√∫—π∑÷°¢âÕ¡Ÿ≈

∫—π∑÷°¢âÕ¡Ÿ≈¥â“π°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ ‚¥¬

«—¥§«“¡ Ÿß‡¡◊ËÕ¡–‡¢◊Õ‡∑»¡’Õ“¬ÿ 15, 30, 45, 60 ·≈–

75 «—πÀ≈—ß¬â“¬ª≈Ÿ° «—¥§à“ª√‘¡“≥§≈Õ‚√øî≈≈å∑“ß

ÕâÕ¡À√◊Õ§à“ SPAD chlorophyll meter reading (SCMR)

¥â«¬‡§√◊ËÕß SPAD-502 Minolta, Tokyo, Japan ‚¥¬«—¥

®“°„∫∑’Ë 2 ¢Õß≈”µâπÀ≈—° (main stem) ∑’Ë·ºà¢¬“¬

‡µÁ¡∑’Ë™à«ß‡«≈“  09.00-11.00 π“Ãî°“‡¡◊ËÕÕ“¬ÿ 60 «—π

À≈—ß¬â“¬ª≈Ÿ° π—∫Õ“¬ÿ°“√∫“π¢Õß¥Õ°™àÕ·√° ®”π«π

™àÕ¥Õ°µàÕµâπ ®”π«πº≈µàÕµâπ πÈ”Àπ—°º≈ ¥ «—¥§«“¡

°«â“ß·≈–§«“¡¬“«¢Õßº≈‡¡◊ËÕ‡°Á∫‡°’Ë¬« ·≈–«—¥§«“¡

À«“π (Õß»“∫√‘°´å) ‚¥¬„™â hand refractometer digital

¬’ËÀâÕ ATAGO √ÿàπ PAL1 ∑”°“√ºà“º≈ ·≈â«∫’∫‡Õ“πÈ”

„πº≈¡–‡¢◊Õ‡∑»¡“«—¥ 3 §√—ÈßµàÕº≈·≈â«À“§à“‡©≈’Ë¬

‡¡◊ËÕ¡–‡¢◊Õ‡∑»Õ“¬ÿ 90 «—πÀ≈—ß¬â“¬ª≈Ÿ°∑”°“√‡°Á∫

µ—«Õ¬à“ßæ◊™∑—Èßµâπ¬°‡«âπ√“° π”¡“·¬° ≈”µâπ „∫ ·≈–

º≈ π”¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 48

™—Ë«‚¡ß À√◊Õ®π°«à“πÈ”Àπ—°·Àâß§ß∑’Ë ™—ËßπÈ”Àπ—°·Àâß

¥â«¬‡§√◊ËÕß™—Ëß≈–‡Õ’¬¥∑»π‘¬¡ 3 µ”·Àπàß §”π«≥À“

πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥ (total dry weight) ®“°º≈√«¡

¢ÕßπÈ”Àπ—°µâπ·Àâß πÈ”Àπ—°„∫·Àâß ·≈–πÈ”Àπ—°º≈·Àâß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of variance)

¢Õß¢âÕ¡Ÿ≈·µà≈–≈—°…≥–µ“¡·ºπ°“√∑¥≈Õß∑’Ë°”Àπ¥

·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬¢Õß

·µà≈–°√√¡«‘∏’ ‚¥¬„™â«‘∏’ Duncanûs Multiple Range Test

(DMRT) (Gomez and Gomez, 1984) ‚¥¬„™â‚ª√·°√¡

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ ”‡√Á®√Ÿª MSTAT (Bricker, 1989)



229·°àπ‡°…µ√ 38 : 225-236 (2553).

º≈°“√»÷°…“

®“°°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–

∑“ß‡§¡’¢Õß¥‘πæ∫«à“ ¥‘π™ÿ¥¬‚ ∏√∑’Ëπ”¡“„™â„π°“√

∑¥≈Õß§√—Èßπ’È ¡’Õπÿ¿“§¥‘π∑√“¬ (sand) Õπÿ¿“§¥‘π√à«π

(silt) ·≈–Õπÿ¿“§¥‘π‡Àπ’¬« (clay) ‡∑à“°—∫ 93.9, 3.6 ·≈–

2.5 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ´÷Ëß¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”

°≈à“«§◊Õ ¥‘π¡’§à“§«“¡‡ªìπ°√¥-¥à“ß ‡∑à“°—∫ 5.2

¡’Õ‘π∑√’¬«—µ∂ÿ„π¥‘π‡∑à“°—∫ 1.9 °√—¡µàÕ°‘‚≈°√—¡ ª√‘¡“≥

‰π‚µ√‡®π∑—ÈßÀ¡¥ 0.093 °√—¡µàÕ°‘‚≈°√—¡ ª√‘¡“≥

øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå‡∑à“°—∫ 48.8 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ·≈–¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡·≈–·§≈‡´’¬¡∑’Ë

·≈°‡ª≈’Ë¬π‰¥â‡∑à“°—∫ 0.49 ·≈– 4.4 ‡´Áπµ‘‚¡≈µàÕ

°‘‚≈°√—¡ µ“¡≈”¥—∫ ·≈–®“°°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘

∑“ß‡§¡’¢ÕßπÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â æ∫«à“

πÈ”À¡—°™’«¿“æ∑’Ë‰¥â®“°°“√À¡—°ÀÕ¬‡™Õ√’Ë ¡’ª√‘¡“≥

‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·§≈‡´’¬¡

‡∑à“°—∫ 0.168, 0.035, 0.314 ·≈– 0.188 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫  à«ππÈ” â¡§«—π‰¡â®“°¬Ÿ§“≈‘ªµ—  ¡’ª√‘¡“≥

‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·§≈‡´’¬¡

‡∑à“°—∫ 0.033, 0.096, 0.008 ·≈– 0.010 ‡ªÕ√å‡ Á́πµå µ“¡

≈”¥—∫ ́ ÷Ëß‡ÀÁπ‰¥â«à“ª√‘¡“≥∏“µÿÕ“À“√„ππÈ”À¡—°™’«¿“æ

®–¡’¡“°°«à“„ππÈ” â¡§«—π‰¡â¬°‡«âπ∏“µÿøÕ øÕ√— 

®“°°“√»÷°…“ æ∫«à“ °“√©’¥æàππÈ”À¡—°™’«¿“æ

·≈–πÈ” â¡§«—π‰¡â‰¡à¡’º≈∑”„Àâ§«“¡ Ÿß¢Õß¡–‡¢◊Õ‡∑»

·µ°µà“ß°—π„π∑“ß ∂‘µ‘∑—Èß∑’ËÕ“¬ÿ 15, 30, 45, 60 ·≈–

75 «—πÀ≈—ß¬â“¬ª≈Ÿ° (Table 1) §«“¡ Ÿß¢Õß¡–‡¢◊Õ‡∑»

®–‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ ‡™àπ‡¥’¬«°—π°—∫≈—°…≥–

®”π«π¥Õ°µàÕµâπ ·≈–®”π«π°‘Ëß·¢πßµàÕµâπ ∑’Ëæ∫«à“

°√√¡«‘∏’°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â

‰¡à¡’º≈∑”„Àâ≈—°…≥–¥—ß°≈à“«·µ°µà“ß°—π„π∑“ß ∂‘µ‘

(¢âÕ¡Ÿ≈‰¡à‰¥â· ¥ß) ¡–‡¢◊Õ‡∑»®–¡’™àÕ¥Õ°·√°∫“πÕ¬Ÿà

„π™à«ßÕ“¬ÿ‡©≈’Ë¬ 25-28 «—πÀ≈—ß®“°¬â“¬ª≈Ÿ° (Table 1)

´÷Ëß‰¡à·µ°µà“ß„π∑“ß ∂‘µ‘ ·≈–¡’®”π«π™àÕ¥Õ°‡©≈’Ë¬

Õ¬Ÿà√–À«à“ß 4-5 ™àÕµàÕµâπ ·≈–¡’®”π«π°‘ËßµàÕµâπÕ¬Ÿà

„π™à«ß 4-5 °‘Ëß (¢âÕ¡Ÿ≈‰¡à‰¥â· ¥ß) Õ¬à“ß‰√°Áµ“¡°“√©’¥

æàππÈ”À¡—°™’«¿“æ¡’º≈∑”„Àâ¡–‡¢◊Õ‡∑»¡’§à“ SCMR

·µ°µà“ß°—π„π∑“ß ∂‘µ‘ (P<0.05) (Table 1) °“√©’¥æàπ

πÈ”À¡—°™’¿“æ„πÕ—µ√“µà“ßÊ ¡’º≈∑”„Àâ§à“ SCMR

 Ÿß°«à“°√√¡«‘∏’∑’Ë‰¡à©’¥æàππÈ”À¡—°™’«¿“æ ·≈–°“√©’¥

æàππÈ” â¡§«—π‰¡â‰¡à¡’º≈∑”„Àâ§à“ SCMR ·µ°µà“ß°—π

‡¡◊ËÕ‡∑’¬∫°—∫°√√¡«‘∏’∑’Ë‰¡à‰¥â©’¥æàππÈ” â¡§«—π‰¡â

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡

§«—π‰¡â‰¡à∑”„Àâ®”π«πº≈µàÕµâπ·µ°µà“ß°—π∑“ß ∂‘µ‘

·µà°“√©’¥æàππÈ”À¡—°™’«¿“æ¡’º≈∑”„Àâº≈º≈‘µπÈ”Àπ—°

º≈ ¥¢Õß¡–‡¢◊Õ‡∑»·µ°µà“ß°—π„π∑“ß ∂‘µ‘ (P<0.05)

(Table 2) °“√©’¥æàππÈ”À¡—°™’«¿“æ∑—Èß 3 Õ—µ√“ §◊Õ

1:2000, 1:1000 ·≈– 1:500 ¡’·π«‚πâ¡„Àâº≈º≈‘µ Ÿß°«à“

°“√‰¡à©’¥æàππÈ”À¡—°™’«¿“æ °“√©’¥æàππÈ”À¡—°™’«¿“æ

„πÕ—µ√“ 1:500 „Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥¢Õß¡–‡¢◊Õ‡∑»

 Ÿß ÿ¥ (220 °√—¡µàÕµâπ) ·≈– Ÿß°«à“º≈º≈‘µ„π°√√¡«‘∏’

∑’Ë‰¡à‰¥â©’¥æàππÈ”À¡—°™’«¿“æ (152 °√—¡µàÕµâπ) ‡¡◊ËÕ

æ‘®“√≥“‡ªÕ√å‡´Áπµå°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µ√–À«à“ß

°√√¡«‘∏’©’¥æàππÈ”À¡—°™’«¿“æ°—∫°√√¡«‘∏’∑’Ë‰¡à‰¥â©’¥æàπ

æ∫«à“ °“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:2000,

1:1000 ·≈– 1:500 ∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ 29.6, 30.3 ·≈–

44.7 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡‰¡àæ∫§«“¡

·µ°µà“ß„π∑“ß ∂‘µ‘¢ÕßπÈ”Àπ—°º≈ ¥√–À«à“ß°√√¡«‘∏’

©’¥æàπ·≈–‰¡à©’¥æàππÈ” â¡§«—π‰¡â (Table 2) °“√©’¥

æàππÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:800, 1:500 ·≈– 1:300 „Àâ

º≈º≈‘µπÈ”Àπ—°º≈ ¥‡∑à“°—∫ 211, 184 ·≈– 209 °√—¡

µàÕµâπ µ“¡≈”¥—∫ „π¢≥–∑’Ë°√√¡«‘∏’‰¡à©’¥æàππÈ” â¡

§«—π‰¡â„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥‡∑à“°—∫ 162 °√—¡µàÕµâπ

°“√©’¥æàππÈ” â¡§«—π‰¡â∑—Èß 3 Õ—µ√“ §◊Õ 1:800, 1:500

·≈– 1:300 ∑”„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥‡æ‘Ë¡¢÷Èπ 30.2,

13.6 ·≈– 29.0 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â‰¡à¡’

º≈∑”„ÀâπÈ”Àπ—°º≈·Àâß·µ°µà“ß°—π„π∑“ß ∂‘µ‘

(Table 2) ·µà°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡

§«—π‰¡â¡’·π«‚πâ¡„ÀâπÈ”Àπ—°º≈·Àâß Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫

°“√‰¡à©’¥æàπ ‚¥¬°“√©’¥æàππÈ”À¡—°™’«¿“æ∑”„Àâ

πÈ”Àπ—°º≈·Àâß‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ß 24.3-44.9 ‡ªÕ√å‡´Áπµå

·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â∑”„ÀâπÈ”Àπ—°º≈·Àâß

‡æ‘Ë¡¢÷Èπ 19.6-42.1 ‡ªÕ√å‡ Á́πµå °“√©’¥æàππÈ”À¡—°™’«¿“æ



·°àπ‡°…µ√ 38 : 225-236 (2553).230

·≈–πÈ” â¡§«—π‰¡â‰¡à¡’º≈∑”„Àâ≈—°…≥–πÈ”Àπ—°„∫·Àâß

·≈–πÈ”Àπ—°µâπ·Àâß·µ°µà“ß°—π∑“ß ∂‘µ‘ (¢âÕ¡Ÿ≈‰¡â‰¥â

· ¥ß) ‡™àπ‡¥’¬«°—π°—∫≈—°…≥–πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥

æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß„π∑“ß ∂‘µ‘¢Õß≈—°…≥–

¥—ß°≈à“« (Table 2) °“√©’¥æàππÈ”À¡—°™’«¿“æ∑”„Àâ

πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ß 21.3-30.9 ‡ªÕ√å‡´Áπµå

·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â∑”„ÀâπÈ”Àπ—°·Àâß∑—ÈßÀ¡¥

‡æ‘Ë¡¢÷Èπ 11.8-23.8 ‡ªÕ√å‡´Áπµå

πÕ°®“°π’È¬—ßæ∫«à“¡’ªØ‘ —¡æ—π∏å√–À«à“ß°“√©’¥æàπ

πÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡âÕ¬à“ß¡’

π—¬ ”§—≠¬‘Ëß„π∑“ß ∂‘µ‘ (P<0.01) „π≈—°…≥–πÈ”Àπ—°

º≈ ¥ ·≈–Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) „π≈—°…≥–

πÈ”Àπ—°º≈·Àâß (Table 2) °≈à“«§◊Õ °“√©’¥æàππÈ”À¡—°

™’«¿“æ„πÕ—µ√“ 1:500 √à«¡°—∫°“√©’¥æàππÈ” â¡§«—π‰¡â

„πÕ—µ√“ 1:800 „Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥ Ÿß ÿ¥§◊Õ 297.5

°√—¡µàÕµâπ (Table 3) √Õß≈ß¡“§◊Õ°√√¡«‘∏’°“√©’¥æàπ

πÈ” â¡§«—π‰¡âÕ¬à“ß‡¥’¬«„πÕ—µ√“ 1:300 (260.0 °√—¡

µàÕµâπ) ·≈–°√√¡«‘∏’°“√©’¥æàππÈ”À¡—°™’«¿“æÕ¬à“ß

‡¥’¬«„πÕ—µ√“ 1:2,000 (252.5 °√—¡µàÕµâπ) „π¢≥–∑’Ë

°“√‰¡à©’¥æàππÈ”À¡—°™’«¿“æ·≈–‰¡à©’¥æàππÈ” â¡§«—π‰¡â

„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥µË” ÿ¥ 52.5 °√—¡µàÕµâπ ·≈–

æ∫«à“°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:500 √à«¡°—∫

°“√©’¥æàππÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:800 „Àâº≈º≈‘µπÈ”

Àπ—°º≈·Àâß Ÿß ÿ¥§◊Õ 21.2 °√—¡µàÕµâπ (Table 3)

√Õß≈ß¡“§◊Õ°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:1,000

√à«¡°—∫°“√©’¥æàππÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:800 (20.2

°√—¡µàÕµâπ) ·≈–°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“

1:1,000 √à«¡°—∫°“√©’¥æàππÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:500

(18.1 °√—¡µàÕµâπ)  à«π°“√‰¡à©’¥æàππÈ”À¡—°™’«¿“æ

·≈–πÈ” â¡§«—π‰¡â„Àâº≈º≈‘µπÈ”Àπ—°º≈·ÀâßµË” ÿ¥ 3.2

°√—¡µàÕµâπ

Table 1

Fermented bio-extract (FB)

Without fermented bio-extract

Wood vinegar (WV)

Without  wood vinegar
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«‘®“√≥å

°“√»÷°…“Õ‘∑∏‘æ≈°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–

°“√©’¥æàππÈ” â¡§«—π‰¡âµàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

¢Õß¡–‡¢◊Õ‡∑»„π§√—Èßπ’È®–‡ÀÁπ‰¥â«à“¥‘π∑’Ëπ”¡“„™â„π°“√

∑¥≈Õßπ—Èπ¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘πµË” ́ ÷Ëß¡–‡¢◊Õ‡∑»

‡ªìπæ◊™∑’Ë‡®√‘≠‡µ‘∫‚µ‰¥â¥’·≈–„Àâº≈º≈‘µ Ÿß„π¥‘π∑’Ë¡’

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å Ÿß °“√ª≈Ÿ°¡–‡¢◊Õ‡∑»„πæ◊Èπ∑’Ë∑’Ë¥‘π

¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”®”‡ªìπµâÕß¡’°“√„ àªÿÜ¬‡§¡’

‡æ‘Ë¡‡µ‘¡ Õ¬à“ß‰√°Áµ“¡„πß“π∑¥≈Õßπ’È‰¥â¡’°“√∑”ß“π

∑¥≈Õß¬àÕ¬‡æ‘Ë¡‡µ‘¡‚¥¬°“√ª≈Ÿ°¡–‡¢◊Õ‡∑»„π¥‘π

™ÿ¥‡¥’¬«°—π°—∫∑’Ëπ”¡“„™â„π°“√∑¥≈Õß¥—ß°≈à“« ·≈–

‰¥â¡’°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡

§«—π‰¡â„πÕ—µ√“‡™àπ‡¥’¬«°—∫∑’Ë„™â„π°“√∑¥≈Õß¢â“ßµâπ

·µà‰¡à¡’°“√„ àªÿÜ¬‡§¡’  ́ ÷Ëßº≈ª√“°Ø«à“°“√©’¥æàππÈ”À¡—°

™’«¿“æ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â‰¡à¡’º≈∑”„Àâ

°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ·µ°µà“ß„π∑“ß ∂‘µ‘ (¢âÕ¡Ÿ≈

‰¡à‰¥âπ”‡ πÕ) ∑—Èß≈—°…≥–§«“¡ Ÿß∑’ËÕ“¬ÿµà“ßÊ §à“

SCMR º≈º≈‘µ ·≈–πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥‡¡◊ËÕ‡∑’¬∫°—∫

°“√‰¡à©’¥æàπ

Table 3
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®“°°“√∑¥≈Õß æ∫«à“ º≈º≈‘µ¡–‡¢◊Õ‡∑»µàÕµâπ

¡’§à“µË”‡¡◊ËÕ‡∑’¬∫°—∫º≈º≈‘µ¡–‡¢◊Õ‡∑»æ—π∏ÿå°“√§â“∑’Ë

ª≈Ÿ°‚¥¬∑—Ë«‰ª ´÷ËßÕ“®®–‡π◊ËÕß¡“®“°¥‘π∑’Ëπ”¡“„™â„π

°“√∑¥≈Õß¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ‚¥¬®–‡ÀÁπ‰¥â®“°

§à“«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π∑’Ë¡’ª√‘¡“≥

‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·§≈‡´’¬¡

¡’§à“µË” ·≈–‰¡à¡’°“√„ àªÿÜ¬§Õ°„π°“√∑¥≈Õß °“√„ à

ªÿÜ¬‡§¡’‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®®–‰¡à‡æ’¬ßæÕµàÕ°“√‡®√‘≠

‡µ‘∫‚µ √«¡∑—Èß‡ªìπ°“√∑¥≈Õß„π°√–∂“ß´÷ËßÕ“®®”°—¥

°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“°„π°“√À“∏“µÿÕ“À“√„π¥‘π

®÷ß àßº≈„Àâ‰¥âº≈º≈‘µµË” ®“°À≈“¬Ê ß“π∑¥≈Õß∑’Ë

ºà“π¡“‰¥â™’È„Àâ‡ÀÁπ«à“°“√„™âπÈ”À¡—°™’«¿“æÕ¬à“ß‡¥’¬«

‰¡à “¡“√∂‡æ‘Ë¡º≈º≈‘µ¢Õßæ◊™‰¥â „π°“√‡æ‘Ë¡º≈º≈‘µ

æ◊™®÷ß§«√„™âπÈ”À¡—°™’«¿“æ√à«¡°—∫°“√„ àªÿÜ¬§Õ°

·≈–ªÿÜ¬‡§¡’æ◊™®÷ß®–„Àâº≈º≈‘µ Ÿß ( ÿ¡“≈’ ·≈–§≥–,

2539; Õ¿‘≠≠“, 2546; ‡ ’¬ß·®ã« ·≈–§≥–, 2549; Khaliq

et al., 2006)

°“√„™âπÈ”À¡—°™’«¿“æ∑—Èß 3 Õ—µ√“ (1:2000,

1:1000 ·≈– 1:500) ∑”„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥‡æ‘Ë¡

¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàππÈ”À¡—°™’«¿“æ (Table 2)

‚¥¬‡©æ“–°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:500

„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥ Ÿß∑’Ë ÿ¥·≈–¡’‡ªÕ√å‡´Áπµå

°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µπÈ”Àπ—°º≈ ¥ Ÿß∑’Ë ÿ¥  ´÷Ëß

 Õ¥§≈âÕß°—∫À≈“¬Ê ß“π∑¥≈Õß∑’Ëæ∫«à“°“√„™âπÈ”À¡—°

™’«¿“æ„Àâº≈º≈‘µ¢Õß¡–‡¢◊Õ‡∑»‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫

°“√‰¡à„ àπÈ”À¡—°™’«¿“æ ( ÿ¡“≈’ ·≈–§≥–, 2539;

Sangakkara and  Higa,1994; Widdiana and Higa ,1998)

∂÷ß·¡â«à“°“√©’¥æàππÈ” â¡§«—π‰¡â∑—Èß 3 Õ—µ√“ (1:800,

1:500 ·≈– 1:300) ‰¡à¡’º≈∑”„ÀâπÈ”Àπ—°º≈ ¥·≈–

πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥·µ°µà“ß°—π„π∑“ß ∂‘µ‘ ·µà°“√

©’¥æàππÈ” â¡§«—π‰¡â°Á¡’·π«‚πâ¡„Àâº≈º≈‘µπÈ”Àπ—°

º≈ ¥ Ÿß°«à“°“√‰¡à©’¥æàππÈ” â¡§«—π‰¡â ‚¥¬°“√©’¥æàπ

πÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:800 ¡’·π«‚πâ¡„Àâº≈º≈‘µ

πÈ”Àπ—°º≈ ¥ Ÿß ÿ¥·≈–¡’‡ªÕ√å‡´Áπµå°“√‡æ‘Ë¡¢Õßº≈º≈‘µ

 Ÿß ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫°“√©’¥æàππÈ” â¡§«—π‰¡â„πÕ—µ√“Õ◊Ëπ

·≈–‰¡à©’¥æàπ ¥—ßπ—Èπ°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“

1:500 ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡âÕ—µ√“ 1:800 πà“®–

‡ªìπÕ—µ√“∑’ËÀ¡“– ¡ ”À√—∫°“√„™â°—∫¡–‡¢◊Õ‡∑» ´÷Ëß

®”‡ªìπ®–µâÕß¡’°“√»÷°…“°“√„™â “√™’«¿“æ¥—ß°≈à“«

µàÕ‰ª∑—Èß°“√ª≈Ÿ°„π ¿“æ‡√◊Õπ∑¥≈Õß·≈–„π ¿“æ

·ª≈ß∑¥≈Õß

„π°√√¡«‘∏’∑’Ë¡’°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√

©’¥æàππÈ” â¡§«—π‰¡â·≈–¡’°“√„ àªÿÜ¬µ“¡Õ—µ√“·π–π”

∑“ß«‘™“°“√¡’·π«‚πâ¡∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ‰¡à«à“®–

‡ªìππÈ”Àπ—°º≈ ¥ πÈ”Àπ—°º≈·Àâß ·≈–πÈ”Àπ—°·Àâß

∑—ÈßÀ¡¥ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å

‰¡à‡æ’¬ßæÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡¢◊Õ‡∑»®”‡ªìπ

µâÕß¡’°“√„ àªÿÜ¬‡§¡’‡æ◊ËÕ‡æ‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â

¡’ à«π™à«¬„π°“√‡æ‘Ë¡ª√‘¡“≥§≈Õ‚√øî≈≈å‚¥¬∑”„Àâ§à“

SCMR  Ÿß¢÷Èπ (Table 1) ´÷Ëß®–™à«¬∑”„Àâª√– ‘∑∏‘¿“æ

„π°“√ —ß‡§√“–Àå· ß‡æ‘Ë¡¢÷Èπ·≈–„∫‡¢’¬«π“π¡“°¢÷Èπ

(stay green) ∑”„Àâæ◊™¡’°“√‡®√‘≠‡µ‘∫‚µ¥’·≈–∑”„Àâ

º≈º≈‘µ‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È¬—ß™à«¬„Àâº≈¡’¢π“¥„À≠à¢÷Èπ

´÷Ëß®–‡ÀÁπ‰¥â®“°°√√¡«‘∏’∑’Ë¡’°“√©’¥æàππÈ”À¡—°™’«¿“æ

·≈–°“√©’¥æàππÈ” â¡§«—π‰¡âπ—Èπ∑”„Àâ¡’¢π“¥§«“¡°«â“ß

·≈–§«“¡¬“«¢Õßº≈§àÕπ¢â“ß¡“°°«à“°“√‰¡à©’¥æàπ

(Table 2) „π°√√¡«‘∏’∑’Ë©’¥æàππÈ”À¡—°™’«¿“æ¡’º≈∑”„Àâ

§ÿ≥¿“æ¢Õßº≈º≈‘µ¥’¢÷Èπ´÷Ëß‡ÀÁπ‰¥â®“°°√√¡«‘∏’¥—ß°≈à“«

„Àâ§à“‡ªÕ√å‡´Áπµå∫√‘°´å∑’Ë Ÿß‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàπ

πÈ”À¡—°™’«¿“æ (Table 2) ®“°ß“π∑¥≈Õßπ’È™’È„Àâ

‡ÀÁπ«à“°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â¡’

·π«‚πâ¡∑”„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥‡æ‘Ë¡¢÷Èπ·≈–„Àâ

§à“πÈ”Àπ—°·Àâß∑—ÈßÀ¡¥∑’Ë Ÿß‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàπ

°“√©’¥æàππÈ”À¡—°™’«¿“æπÕ°®“°™à«¬‡æ‘Ë¡º≈º≈‘µ

·≈â«¬—ß™à«¬∑”„Àâ§ÿ≥¿“æ¢Õßº≈º≈‘µ¥’¢÷Èπ¥â«¬ ∑—Èßπ’È

‡π◊ËÕß®“°πÈ”À¡—°™’«¿“æπ—Èπ¡’∏“µÿÕ“À“√·≈–ŒÕ√å‚¡π

À≈“¬™π‘¥ (‡ ’¬ß·®ã«, 2544; °√¡«‘™“°“√‡°…µ√, 2547)

´÷Ëß “√‡À≈à“π’È¡’º≈∑”„Àâæ◊™À≈“¬™π‘¥¡’°“√‡®√‘≠‡µ‘∫‚µ

·≈–º≈º≈‘µ¡’·π«‚πâ¡ Ÿß¢÷Èπ ( ¡‡°’¬√µ‘, 2546; ®“√ÿ√—µπå
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·≈– ∏—≠æ‘ ‘…∞å, 2548; Kamla, 2007) Õ’°∑—ÈßπÈ” â¡

§«—π‰¡â°Á¡’ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ (Flemetti

et al., 2004, Chiwocha et al., 2009)®÷ß∑”„Àâæ◊™¡’

°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¥’·≈–™à«¬‡æ‘Ë¡º≈º≈‘µæ◊™‰¥â (Jun

et al., 2006) ®“°º≈°“√»÷°…“∂÷ß·¡â«à“°“√©’¥æàπ

πÈ” â¡§«—π‰¡â‰¡à¡’º≈∑”„Àâ§«“¡ Ÿß¢Õß¡–‡¢◊Õ‡∑»

·µ°µà“ß°—π∑ÿ°Õ“¬ÿ∑’Ë»÷°…“ ·µà°“√©’¥æàππÈ” â¡§«—π‰¡â

¡’·π«‚πâ¡∑”„Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥·≈–πÈ”Àπ—°·Àâß

∑—ÈßÀ¡¥ Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàπ (Table 2) ´÷Ëß

 Õ¥§≈âÕß°—∫°“√©’¥æàππÈ” â¡§«—π‰¡âµàÕ°“√‡®√‘≠‡µ‘∫‚µ

·≈–º≈º≈‘µ¢Õß∂—Ë«‡À≈◊Õß (¥√ÿ≥’ ·≈–§≥–, 2547)  ·≈–

°“√„™âπÈ” â¡§«—π‰¡âµàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß

¢â“« (™≠“π‘…∞å ·≈–§≥–, 2547, Hok et al., 2009)

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡

§«—π‰¡âÕ¬à“ß„¥Õ¬à“ßÀπ÷Ëß¡’·π«‚πâ¡∑”„Àâº≈º≈‘µ¢Õß

¡–‡¢◊Õ‡∑» Ÿß¢÷Èπ ·µà°“√©’¥æàπ∑—Èß ÕßÕ¬à“ß√à«¡°—ππà“

®–™à«¬ àß‡ √‘¡„Àâ¡–‡¢◊Õ‡∑»„Àâº≈º≈‘µ‡æ‘Ë¡¡“°¬‘Ëß¢÷Èπ

´÷Ëß®–‡ÀÁπ‰¥â®“°°“√¡’ªØ‘ —¡æ—π∏å√–À«à“ß°“√©’¥æàπ

πÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â„π≈—°…≥–

πÈ”Àπ—°º≈ ¥ ·≈–πÈ”Àπ—°º≈·Àâß (Table 2) °“√©’¥

æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:500 √à«¡°—∫°“√©’¥æàπ

πÈ” â¡§«—π‰¡â„πÕ—µ√“ 1:800 „Àâº≈º≈‘µπÈ”Àπ—°º≈ ¥

·≈–πÈ”Àπ—°º≈·Àâß Ÿß ÿ¥ (Table 3) „π¢≥–∑’Ë°“√©’¥

æàπ “√ °—¥™’«¿“æ∑—Èß ÕßÕ¬à“ß„πÕ—µ√“Õ◊ËπÊ ∑”„Àâ¡’

º≈º≈‘µ∑—Èß Ÿß·≈–µË”·µ°µà“ß°—πÕÕ°‰ª ´÷Ëß™’È„Àâ‡ÀÁπ«à“

°“√©’¥ “√ °—¥™’«¿“æ∑—Èß Õß™π‘¥√à«¡°—π„πÕ—µ√“

¥—ß°≈à“«πà“®–‡ªìπÕ—µ√“∑’Ë‡À¡“– ¡ ”À√—∫„™â°—∫

¡–‡¢◊Õ‡∑»

 √ÿª

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–°“√©’¥æàππÈ” â¡

§«—π‰¡â‰¡à¡’º≈∑”„Àâ§«“¡ Ÿß ®”π«π°‘Ëß·¢πßµàÕµâπ

®”π«π™àÕ¥Õ°µàÕµâπ ·≈–«—π™àÕ¥Õ°·√°∫“π¢Õß

¡–‡¢◊Õ‡∑»·µ°µà“ß„π∑“ß ∂‘µ‘ ·µà°“√©’¥æàππÈ”À¡—°

™’«¿“æ∑”„Àâ§à“ SCMR ‡æ‘Ë¡¢÷Èπ °“√©’¥æàππÈ”À¡—°

™’«¿“æ·≈–°“√©’¥æàππÈ” â¡§«—π‰¡â¡’·π«‚πâ¡∑”„Àâ

º≈º≈‘µπÈ”Àπ—°º≈ ¥¢Õß¡–‡¢◊Õ‡∑»‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ

‡∑’¬∫°—∫‰¡à©’¥æàπ·≈–¡’·π«‚πâ¡∑”„ÀâπÈ”Àπ—°·Àâß

∑—ÈßÀ¡¥ Ÿß °“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“ 1:500

·≈–°“√©’¥æàππÈ” â¡§«—π‰¡âÕ—µ√“ 1:800 „Àâº≈º≈‘µ

πÈ”Àπ—°º≈ ¥‡©≈’Ë¬ Ÿß ÿ¥ ́ ÷Ëß°“√©’¥æàπ„πÕ—µ√“¥—ß°≈à“«

π’Èπà“®–‡ªìπÕ—µ√“∑’Ë·À¡“– ¡ ”À√—∫„™â°—∫¡–‡¢◊Õ‡∑»

°“√©’¥æàππÈ”À¡—°™’«¿“æ·≈–πÈ” â¡§«—π‰¡â™à«¬

 àß‡ √‘¡„Àâ¡’º≈¢π“¥„À≠à¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à©’¥æàπ

πÕ°®“°π’È°“√©’¥æàππÈ”À¡—°™’«¿“æ„πÕ—µ√“µà“ßÊ

™à«¬∑”„Àâ‡ªÕ√å‡´Áπµå∫√‘°´å‡æ‘Ë¡¢÷Èπ

‡Õ° “√Õâ“ßÕ‘ß

°√¡«‘™“°“√‡°…µ√. 2547. ¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ µ√å πÈ”À¡—°

™’«¿“æ (µÕπ∑’Ë 1). °√¡«‘™“°“√‡°…µ√ °√–∑√«ß‡°…µ√

·≈– À°√≥å.

°√¡Õÿµÿπ‘¬¡«‘∑¬“. 2537.  ∂‘µ‘¿Ÿ¡‘Õ“°“»¢Õßª√–‡∑»‰∑¬„π§“∫

30 ªï (æ.». 2504-2533). °√¡Õÿµÿπ‘¬¡«‘∑¬“ °√–∑√«ß

§¡π“§¡ °√ÿß‡∑æ¡À“π§√.

®“√ÿ√—µπå æÿà¡ª√–‡ √‘∞ ·≈– ∏—≠æ‘ ‘…∞å æ«ß®‘°. 2548. º≈¢Õß

πÈ” °—¥™’«¿“æµàÕ°“√‡®√‘≠‡µ‘∫‚µ º≈º≈‘µ ·≈–°“√≈¥

µâπ∑ÿπ°“√º≈‘µ¢Õß§–πâ“„π√–∫∫°“√ª≈Ÿ°æ◊™‚¥¬‰¡à„™â¥‘π.

«“√ “√«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’. 13:13-22.

™≠“π‘…∞å √«¡µ–§ÿ, ¥√ÿ≥’ ‚™µ‘…∞¬“ß°Ÿ√ ·≈–Õπ—πµå æ≈∏“π’.
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¢â“«ÀÕ¡¡–≈‘ 105. π. 246-256. „π: ª√– ‘∑∏‘Ï „®»‘≈ ·≈–

§≥– (∫√√≥“∏‘°“√) °“√ —¡¡π“«‘™“°“√‡°…µ√·Ààß™“µ‘

ª√–®”ªï 2547. √–À«à“ß«—π∑’Ë 26-27 ¡°√“§¡ 2547. §≥–

‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ, ¢Õπ·°àπ.
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