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This study examined the effect of using oysters (Crassostrea belcheri Sowerby) to treat effluent

resulting from the intensive culture of black tiger shrimps (Penaeus monodon Fabricius) at the Marine

Shrimp Research and Development Center, Songkhla Province. There were 8 treatments - 0 (control), 10,

20, 30, 40, 50, 60 and 70 g oysters/l, with 3 replicates. The oysters, weighing 25+5 g each with a mean shell

length of 5.2 cm, were placed in 30 ××××× 60 ××××× 30 cm-glass aquaria and placed outdoors with a static water system

(no water exchange, but aeration provided throughout the experiment). Water quality was monitored for

chlorophyll a, total ammonia nitrogen (TAN), nitrate, nitrite, phosphate, total suspended solids (TSS),
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BOD, salinity and temperature before adding the oysters and at 1, 2, 4, 6, 8, 10 and 16 days afterward.

It was found that  the correlation coefficients between oyster density and concentrations of chlorophyll a,

TSS and BOD were negative, but positive for the correlation between oyster density and TAN.  Thirty g

oyster/l at 4 days was the most efficient treatment based on the percentage decrease of chlorophyll a, TAN,

TSS and BOD (86.54%, 15.56%, 47.26% and 79.35%, respectively), all of which values are in acceptable

safety ranges for aquatic animals. With treatments longer than 4 days, or densities over 30 g oyster/l,

the TAN concentration increased with time and BOD exceeded the safety standard.  At 70 g oyster/l, the

oyster mortality was greater than 10% after 16 days of the experiment, at which time the experiment was

terminated.

Key words : Crassostrea belcheri,  Penaeus monodon, shrimp pond effluent, treatment
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»÷°…“°“√∫”∫—¥πÈ”∑‘Èß®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥” (Penaeus monodon Fabricius) ·∫∫æ—≤π“‚¥¬„™âÀÕ¬µ–‚°√¡

°√“¡¢“« (Crassostrea belcheri Sowerby) „™âπÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“¢Õß»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√‡≈’È¬ß

°ÿâß∑–‡≈ΩíòßÕà“«‰∑¬ ®—ßÀ«—¥ ß¢≈“ ∑”°“√∑¥≈Õß„π√–∫∫πÈ”π‘Ëß∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π∂à“¬πÈ”·µà„ÀâÕ“°“»µ≈Õ¥‡«≈“  „™âµŸâ

°√–®°¢π“¥ 30 × 60 × 30 ´¡. «“ß°≈“ß·®âß ‚¥¬„™âÀÕ¬¢π“¥πÈ”Àπ—°‡ªï¬°µ—«≈– 25+5 °√—¡ §«“¡¬“«‡ª≈◊Õ°

‡©≈’Ë¬µ—«≈– 5.2 ´¡. ·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ 8 ™ÿ¥°“√∑¥≈ÕßÊ ≈– 3 ´È”  ‰¥â·°à ™ÿ¥§«∫§ÿ¡  ™ÿ¥°“√∑¥≈Õß∑’Ë„™â

ÀÕ¬Àπ“·πàπ 10, 20, 30, 40, 50, 60 ·≈– 70 °√—¡/≈‘µ√ «‘‡§√“–Àå§ÿ≥¿“æπÈ”À“ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ·Õ¡‚¡‡π’¬

√«¡ ‰π‡µ√∑ ‰π‰µ√∑å øÕ ‡øµ ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥ ∫’‚Õ¥’ §«“¡‡§Á¡ ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßπÈ” °àÕπ„ àÀÕ¬ ·≈–

À≈—ß®“°π—Èπ 1, 2, 4, 6, 8, 10 ·≈– 16 «—π º≈ª√“°Ø«à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢ÕßÀÕ¬°—∫

ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥ ·≈–∫’‚Õ¥’ ‡ªìπ‰ª„π≈—°…≥–·ª√°≈—∫°—π ·µà —¡ª√– ‘∑∏‘Ï À-

 —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢ÕßÀÕ¬°—∫ª√‘¡“≥·Õ¡‚¡‡π’¬√«¡  ‡ªìπ‰ª„π≈—°…≥–·ª√µ“¡°—π §«“¡Àπ“·πàπ¢Õß

ÀÕ¬ 30 °√—¡/≈‘µ√ À≈—ß°“√∑¥≈Õß 4 «—π ¡’ª√– ‘∑∏‘¿“æ°“√∫”∫—¥πÈ”‰¥â¥’∑’Ë ÿ¥ ‡æ√“–ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ  ·Õ¡‚¡‡π’¬

√«¡  ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥  ·≈–∫’‚Õ¥’≈¥≈ß®“°«—π‡√‘Ë¡µâπ 86.54%, 15.56%, 47.26% ·≈– 79.35%  µ“¡≈”¥—∫

´÷ËßÕ¬Ÿà„π‡°≥±å¡“µ√∞“π∑’Ë‡À¡“– ¡µàÕ —µ«åπÈ” ·µà‡¡◊ËÕ√–¬–‡«≈“‡°‘π 4 «—π  À√◊Õ§«“¡Àπ“·πàπ¢ÕßÀÕ¬¡“°°«à“

30 °√—¡/≈‘µ√  æ∫«à“§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬√«¡‡æ‘Ë¡ Ÿß¢÷Èπ‡¡◊ËÕ√–¬–‡«≈“°“√∑¥≈Õß‡æ‘Ë¡¢÷Èπ ·≈–§à“∫’‚Õ¥’¬—ß Ÿß

°«à“‡°≥±å¡“µ√∞“π∑’Ë°”Àπ¥ ·≈–„π«—π∑’Ë 16 ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬ 70 °√—¡/≈‘µ√  ¡’ÀÕ¬µ“¬¡“°°«à“ 10% ®÷ß

¬ÿµ‘°“√∑¥≈Õß

°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“π—∫‡ªìπÕ“™’æÀπ÷Ëß
∑’Ë ”§—≠¢Õßª√–‡∑»„πªí®®ÿ∫—π ‡æ√“– “¡“√∂º≈‘µ°ÿâß àß
ÕÕ°‰ª¢“¬µà“ßª√–‡∑»‰¥âªï≈–À≈“¬≈â“π∫“∑  Õ¬à“ß‰√°Á
µ“¡ °“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“ àßº≈°√–∑∫µàÕ√–∫∫
π‘‡«»¡“°°«à“°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫¥—Èß‡¥‘¡ ‡π◊ËÕß®“°°“√

‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“‡ªìπ°“√‡≈’È¬ß°ÿâß·∫∫Àπ“·πàπ „™â
Õ“À“√ ”‡√Á®√Ÿª‡ªìπÀ≈—°·≈–„ÀâÕ“À“√ ¥‡ √‘¡„π™à«ß√–¬–
‡«≈“‡¥◊Õπ ÿ¥∑â“¬¢Õß°“√‡≈’È¬ß  √«¡∑—Èß¡’°“√„™â “√‡§¡’
µ≈Õ¥√–¬–‡«≈“°“√‡≈’È¬ß  (§≥‘µ ·≈–§≥–, 2535)  ‡™àπ
¬“¶à“‡™◊ÈÕ·≈–æ“À–¢Õß‚√§  ¬“√—°…“‚√§   “√ª√—∫ª√ÿß
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ª√–∑’ª  Õß·°â« ·≈–§≥–

¥‘π  “√¶à“·æ≈ß°åµÕπæ◊™  “√‡∫◊ËÕª≈“ ·≈–ªÿÜ¬ ‡ªìπµâπ
(Primavera et al., 1993) ¥—ßπ—ÈπÀ“°°“√®—¥°“√√–∫∫
°“√‡≈’È¬ß‰¡à¥’®–¡’º≈∑”„ÀâÕ“À“√  ¢Õß‡ ’¬∑’Ë¢—∫∂à“¬ÕÕ°
®“°µ—«°ÿâß·≈– “√‡§¡’∫“ß à«π‡À≈◊Õµ°§â“ßÕ¬Ÿà∫√‘‡«≥æ◊Èπ
∫àÕ (§≥‘µ·≈–§≥–, 2535)  Briggs ·≈– Funge-Smith

(1994)  √“¬ß“π«à“  31% ¢Õß‰π‚µ√‡®π ·≈– 84% ¢Õß
øÕ øÕ√— ∑’Ë„ à‡¢â“‰ª„π∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“¢Õß
‰∑¬®¡≈ß‰ªÕ¬Ÿà„πµ–°Õπ°âπ∫àÕ·≈–®–∂Ÿ°¬â“¬ÕÕ°®“°∫àÕ
¿“¬À≈—ß°“√®—∫°ÿâß·µà≈–√ÿàπ ·≈– 35% ¢Õß‰π‚µ√‡®π ·≈–
10% ¢ÕßøÕ øÕ√— ∑’Ë∂Ÿ°¬â“¬ÕÕ°®“°∫àÕ∂Ÿ°ª≈àÕ¬ÕÕ°‰ª
°—∫πÈ”∑‘Èß  ∑—Èßπ’ÈºŸâª√–°Õ∫°“√‡≈’È¬ß°ÿâß°ÿ≈“¥” à«π„À≠à¡—°
ª≈àÕ¬πÈ”∑‘Èß≈ß Ÿà·À≈àßπÈ”∏√√¡™“µ‘‚¥¬µ√ß  ‰¡à¡’°“√∫”∫—¥
πÈ”∑‘Èß·µàÕ¬à“ß„¥ °àÕ„Àâ‡°‘¥ªí≠À“¡≈æ‘…∑“ßπÈ”  àßº≈„Àâ
ª√‘¡“≥ —µ«åπÈ”·≈–§ÿ≥ ¡∫—µ‘¢ÕßπÈ”¡’°“√‡ª≈’Ë¬π·ª≈ß
Õ¬à“ß√«¥‡√Á«  Õ“®°àÕ„Àâ‡°‘¥ª√“°Ø°“√≥å¢’Èª≈“«“ÃÀ√◊Õ πÈ”
‡ª≈’Ë¬π ’ (Red Tide) ‡π◊ËÕß®“°·æ≈ß°åµÕπ„π∏√√¡™“µ‘
‰¥â√—∫ “√Õ“À“√®“°πÈ”∑‘Èß·≈â«‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡ª√‘¡“≥¡“°
 àßº≈„Àâ —µ«åπÈ”„π∫√‘‡«≥π—Èπµ“¬‡æ√“–¢“¥ÕÕ°´‘‡®π·≈–
Õ“®¡’ “√æ‘…®“°·æ≈ß°åµÕπæ◊™ – ¡„πÀÕ¬ (MacLean,

1991)  º≈®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”∑’Ë¡’°“√ª≈àÕ¬πÈ”∑‘Èß´÷Ëß¡’
ª√‘¡“≥ “√Õ‘π∑√’¬å·≈– “√Õπ‘π∑√’¬å¡“°‡°‘π°«à“∏√√¡™“µ‘
®–√Õß√—∫‰¥â ∑”„Àâ√—∞∫“≈‚¥¬°“√º≈—°¥—π¢Õß°√¡ª√–¡ß
‰¥âÕÕ°ª√–°“»°Æ°√–∑√«ß‡°…µ√·≈– À°√≥å‡°’Ë¬«°—∫
°“√®¥∑–‡∫’¬πø“√å¡‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“  ”À√—∫ºŸâ
ª√–°Õ∫°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“®–µâÕß¢ÕÕπÿ≠“µ
®“°‡®â“Àπâ“∑’Ë°√¡ª√–¡ß°àÕπ  ∂â“¡’æ◊Èπ∑’Ë°“√‡≈’È¬ß°ÿâß¡“°
°«à“ 50 ‰√à ®–µâÕß¡’∫àÕ∫”∫—¥πÈ”∑‘Èßª√–¡“≥ 10% ¢Õß
æ◊Èπ∑’Ë°“√‡≈’È¬ß∑—ÈßÀ¡¥ ·≈–πÈ”∑‘Èß∑’Ëª≈àÕ¬ÕÕ°®“°∫àÕ‡≈’È¬ß
°ÿâß Ÿà·À≈àßπÈ”∏√√¡™“µ‘µâÕß¡’§à“∫’‚Õ¥’‰¡à‡°‘π  10  ¡°./≈.
(§≥‘µ ·≈– ¥ÿ ‘µ, 2535)

πÕ°®“°°“√∫”∫—¥πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”¥â«¬
«‘∏’∑“ß°“¬¿“æ ‡™àπ  √â“ß∫àÕæ—°πÈ”·≈â« ¬—ß¡’°“√»÷°…“
«‘∏’°“√∫”∫—¥πÈ”∑‘Èß¥â«¬«‘∏’∑“ß™’«¿“æ ‡™àπ Helfrich ·≈–
§≥– (1995)  „™âÀÕ¬·¡≈ß¿Ÿà (Elliptio complanata)

∫”∫—¥πÈ”∑‘Èß®“°™ÿ¡™π„πª√–‡∑» À√—∞Õ‡¡√‘°“  æ∫«à“
 “¡“√∂≈¥ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬„ππÈ”‰¥â 37%  „π
ª√–‡∑»‰∑¬°Á¡’°“√»÷°…“«‘∏’°“√∫”∫—¥πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß

°ÿ≈“¥”·∫∫æ—≤π“‚¥¬„™âÀÕ¬·¡≈ß¿Ÿà ‚¥¬∏π‘…∞“ (2537)

√“¬ß“π«à“ÀÕ¬·¡≈ß¿Ÿà (Perna sp.)  “¡“√∂≈¥ª√‘¡“≥
§≈Õ‚√øî≈≈å ‡Õ ·≈–¢Õß·¢Áß·¢«π≈Õ¬„ππÈ”‰¥â 83.40%

·≈– 27.49% µ“¡≈”¥—∫  à«π§≥‘µ·≈–¥ÿ ‘µ (2535) æ∫
«à“ÀÕ¬·¡≈ß¿Ÿà (Mytilus sp.)  “¡“√∂≈¥ª√‘¡“≥§≈Õ‚√-
øî≈≈å ‡Õ ‰¥â∂÷ß 98.73%  πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“¡’°“√
„™âÀÕ¬π“ß√¡ (Crassostrea virginica) ∫”∫—¥πÈ”∑‘Èß®“°
∫àÕ‡≈’È¬ß°ÿâß (Penaeus vannamei) ∑’Ë√—∞Œ“«“¬ ª√–‡∑»
 À√—∞Õ‡¡√‘°“ (Wang, 1990 Õâ“ß‚¥¬ Phillips, 1995)

°≈‰°∑’Ë™à«¬„Àâ°“√∫”∫—¥πÈ”‚¥¬„™âÀÕ¬ ÕßΩ“¡’ª√– ‘∑∏‘¿“æ
§◊Õ ÀÕ¬ ÕßΩ“¡’°“√°√Õß°‘π·æ≈ß°åµÕπæ◊™ ·æ≈ß°åµÕπ
 —µ«å   —µ«åπÈ”¢π“¥‡≈Á°∑’Ë‡πà“‡ªóòÕ¬  Õπÿ¿“§ “√Õ‘π∑√’¬å
·≈– “√Õπ‘π∑√’¬å‡ªìπÕ“À“√ (Huner and Brown, 1985)

‚¥¬´’Ë‡Àß◊Õ° (gill filament) ∑”Àπâ“∑’Ë‡ªìπ·ºàπ°√Õß„π
°≈‰°¢Õß°“√°‘πÕ“À“√  ·≈–§—¥‡Õ“¢π“¥Õπÿ¿“§¢Õß
Õ“À“√∑’Ë‡À¡“– ¡‡¢â“‰ª„π√–∫∫°“√¬àÕ¬Õ“À“√‡∑à“π—Èπ
(Saleuddin and Wilbur, 1983)

°“√»÷°…“§√—Èßπ’È  ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡
 “¡“√∂¢ÕßÀÕ¬µ–‚°√¡°√“¡¢“«  (Crassostrea  bel-

cheri)    „π°“√∫”∫—¥πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫
æ—≤π“ ‚¥¬‡©æ“–°“√≈¥ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ  ¢Õß·¢Áß
·¢«π≈Õ¬„ππÈ” ·≈–∫’‚Õ¥’  À“°ÀÕ¬µ–‚°√¡°√“¡¢“«
 “¡“√∂≈¥§à“‡À≈à“π’È‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ°àÕπª≈àÕ¬πÈ”
∑‘Èß≈ß Ÿà·À≈àßπÈ”  °Á®–™à«¬√—°…“ ¿“æ·«¥≈âÕ¡¢Õß·À≈àß
πÈ”∏√√¡™“µ‘ ·≈–®–‡ªìπº≈¥’µàÕ°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”

‡ªìππÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”¢Õß»Ÿπ¬å«‘®—¬·≈–
æ—≤π“°“√‡≈’È¬ß°ÿâß∑–‡≈ΩíòßÕà“«‰∑¬  µ.æ–«ß   Õ.‡¡◊Õß
®. ß¢≈“ ‚¥¬‡°Á∫πÈ”∑‘Èß∑’Ëª≈àÕ¬ÕÕ°®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”
·∫∫æ—≤π“∫√‘‡«≥ª√–µŸ√–∫“¬πÈ”ÕÕ°‡¡◊ËÕÕ“¬ÿ°“√‡≈’È¬ß°ÿâß
118 «—π ‚¥¬ Ÿ∫πÈ”√–¥—∫°÷Ëß°≈“ß¢ÕßπÈ”∑’Ë√–∫“¬ÕÕ° „ à
∂—ß‰ø‡∫Õ√å°≈“ ¢π“¥∫√√®ÿπÈ” 1,000 ≈‘µ√  ·≈â«π”‰ª„ à
µŸâ∑¥≈Õß πÈ”∑‘Èß∑’Ë„™â„π°“√∑¥≈Õß‡ªìππÈ”∑‘Èß∑’Ë‰¥â®“°°“√
‡≈’È¬ß√–∫∫æ—≤π“ æ◊Èπ∑’Ë∫àÕ¢π“¥ 2 ‰√à ‡µ√’¬¡∫àÕ‚¥¬°“√
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µ“°∫àÕ„Àâ·Àâßª√–¡“≥ 1 ‡¥◊Õπ ∑”°“√‰∂æ√«π¥â«¬√∂‰∂
‡¥‘πµ“¡·≈â«‚√¬ªŸπ¢“« 200 °°. ‡æ◊ËÕª√—∫ ¿“æ§«“¡
‡ªìπ°√¥-¥à“ß¢Õß¥‘π „™â°“°™“ ªŸπ‚¥‚≈‰¡∑å ªÿÜ¬Õπ‘π∑√’¬å
·≈–¡Ÿ≈‰°à„π°“√‡µ√’¬¡ ’πÈ” 10 «—π °àÕπª≈àÕ¬≈Ÿ°°ÿâß√–¬–
‚æ ∑å≈“√å«“ 15 (P15) Õ“¬ÿ 1 ‡¥◊Õπ ‡≈’È¬ß„πÕ—µ√“§«“¡
Àπ“·πàπ 30 µ—«/µ√.¡. ¡’°“√‡ª≈’Ë¬π∂à“¬πÈ”§√—Èß·√°‡¡◊ËÕ
√–¬–‡«≈“°“√‡≈’È¬ß 45 «—π   ‚¥¬∂à“¬πÈ”ÕÕ°ª√–¡“≥
40 ´¡. ®“°√–¥—∫πÈ”„π∫àÕ 1.5 ‡¡µ√ ·≈â«‡µ‘¡„Àâ‰¥â√–¥—∫
‡¥‘¡ À≈—ß®“°π—Èπ¡’°“√‡ª≈’Ë¬π∂à“¬πÈ” 7 «—π/§√—Èß À“°
§ÿ≥¿“æπÈ”„π∫àÕ‡≈’È¬ß‰¡à‡À¡“– ¡ °Á®–¡’°“√∂à“¬πÈ”∂’Ë¢÷Èπ
‚¥¬¡’°“√‡ª≈’Ë¬π∂à“¬πÈ”§√—Èß≈– 30-60% „ÀâÕ“À“√°ÿâß
 ”‡√Á®√Ÿª¬’ËÀâÕ µ“√åøï¥‡ªìπÀ≈—°«—π≈– 5 ¡◊ÈÕ µ≈Õ¥√–¬–
‡«≈“°“√‡≈’È¬ß  ·≈–„ÀâÕ“À“√‡ √‘¡·√à∏“µÿ®”æ«°«‘µ“¡‘π´’
·≈–®ÿ≈‘π∑√’¬å —ª¥“Àå≈– 2 §√—Èß

ÀÕ¬µ–‚°√¡°√“¡¢“« (Crassostrea belcheri)

ª√—∫ ¿“æ¢ÕßÀÕ¬µ–‚°√¡°√“¡¢“«´÷Ëß√«∫√«¡
®“°·À≈àßπÈ”∏√√¡™“µ‘ ∫√‘‡«≥∫â“π∫“ßæ—≤πå µ.∫“ß‡µ¬
Õ.‡¡◊Õß ®.æ—ßß“   ‚¥¬π”ÀÕ¬„ à„π°√–™—ß¢π“¥ 1.5 ×

1.5 × 0.5 ‡¡µ√  ∑’Ë∫ÿ¥â«¬Õ«π¢π“¥µ“ 1 π‘È«  ºŸ°«“ß‰«â
∫√‘‡«≥°√–™—ß‡≈’È¬ßª≈“‡°ã“∑’Ë∫â“πÀ—«‡¢“·¥ß  Õ. ‘ßÀπ§√
®. ß¢≈“  ‡π◊ËÕß®“°∫√‘‡«≥π’È¡’§«“¡‡§Á¡‡∑à“°—∫∫√‘‡«≥∑’Ë
√«∫√«¡ÀÕ¬®“°·À≈àßπÈ”∏√√¡™“µ‘ §◊Õ 28 ppt  ‚¥¬‡≈’È¬ß
ª√—∫ ¿“æ‡ªìπ√–¬–‡«≈“¡“°°«à“ 1 ‡¥◊Õπ ·≈â«π”¡“ª√—∫
 ¿“æ§«“¡‡§Á¡·≈–Õÿ≥À¿Ÿ¡‘„π∫àÕæ—°πÈ”¢Õß»Ÿπ¬å«‘®—¬·≈–
æ—≤π“°“√‡≈’È¬ß°ÿâß∑–‡≈ΩíòßÕà“«‰∑¬ ´÷Ëß¡’§«“¡‡§Á¡„°≈â‡§’¬ß
°—∫πÈ”„π∫àÕ‡≈’È¬ß°ÿâß  ª√—∫ ¿“æÕ¬à“ßπâÕ¬‡ªìπ√–¬–‡«≈“
7 «—π °àÕπ°“√∑¥≈Õß

·ºπ°“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥  (completely

randomized design; CRD) ‚¥¬π”ÀÕ¬µ–‚°√¡°√“¡
¢“«¡“ª√—∫ ¿“æ„π∫àÕæ—°πÈ” 7 «—π  °àÕπ∑”°“√∑¥≈Õß
„™âÀÕ¬µ–‚°√¡°√“¡¢“«πÈ”Àπ—° ¥æ√âÕ¡‡ª≈◊Õ°µ—«≈–
25+5 °√—¡ ¢π“¥§«“¡¬“«‡ª≈◊Õ°‡©≈’Ë¬ 5.2 ́ ¡. „ àµ–°√â“
æ≈“ µ‘°π”‰ª·¢«π„πµŸâ°√–®°¢π“¥ 30 × 60 × 30 ´¡.
∑’Ë∫√√®ÿπÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥” µŸâ≈– 30 ≈‘µ√  ‚¥¬„™â
√–∫∫πÈ”π‘Ëß‰¡à¡’°“√‡ª≈’Ë¬π∂à“¬πÈ” ·µà„ÀâÕ“°“»µ≈Õ¥‡«≈“

®”π«π 8 ™ÿ¥°“√∑¥≈ÕßÊ ≈– 3 È́” §◊Õ
™ÿ¥°“√∑¥≈Õß∑’Ë 1 ‰¡à„™âÀÕ¬µ–‚°√¡°√“¡¢“« (™ÿ¥

§«∫§ÿ¡)
™ÿ¥°“√∑¥≈Õß∑’Ë 2 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

10 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 11 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 3 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

20 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 21 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 4 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

30 °√—¡/≈‘µ√ ‡©≈’Ë¬ È́”≈– 32 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 5 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

40 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 43 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 6 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

50 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 55 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 7 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

60 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 65 µ—«
™ÿ¥°“√∑¥≈Õß∑’Ë 8 „™âÀÕ¬µ–‚°√¡°√“¡¢“«Õ—µ√“

70 °√—¡/≈‘µ√ ‡©≈’Ë¬´È”≈– 77 µ—«

°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”

‡°Á∫µ—«Õ¬à“ßπÈ”®“°µŸâ°√–®°∑’Ë«—π‡√‘Ë¡µâπ°àÕπ„ àÀÕ¬
·≈–√–¬–‡«≈“ 1, 2, 4, 6, 8, 10, 16 ·≈– 20 «—πÀ≈—ß
®“°„ àÀÕ¬ ‚¥¬‡°Á∫µ—«Õ¬à“ßπÈ”„π™à«ß‡«≈“ 08.00-09.00

π. ‡ªìπª√–®”∑ÿ°«—πÊ ≈– 1 ≈‘µ√  ‡æ◊ËÕπ”¡“«‘‡§√“–Àå
§ÿ≥¿“æπÈ”µàÕ‰ª   «‘‡§√“–ÀåÀ“ª√‘¡“≥§≈Õ‚√øî≈≈å  ‡Õ
(chlorophyll a)  ·Õ¡‚¡‡π’¬√«¡   (total ammonia

Nitrogen; TAN)  ‰π‡µ√∑ (Nitrate)  ‰π‰µ√∑å (Nitrite)

·≈–øÕ ‡øµ (Phosphate) „™â«‘∏’¢Õß Strickland ·≈–
Parsons (1972)   «‘‡§√“–ÀåÀ“§à“∫’‚Õ¥’  (Biochemical

Oxygen Demand; BOD) ·≈–ª√‘¡“≥¢Õß·¢Áß·¢«π
≈Õ¬∑—ÈßÀ¡¥ (Total Suspended Solids; TSS)  ‚¥¬„™â
«‘∏’¢Õß APHA ·≈–§≥– (1995) «—¥§«“¡‡§Á¡  ‚¥¬„™â
Salinorefractometer   ·≈–«—¥Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”‚¥¬„™â
‡∑Õ√å‚¡¡‘‡µÕ√å

Õ—µ√“√Õ¥µ“¬

µ√«® Õ∫°“√µ“¬¢ÕßÀÕ¬µ–‚°√¡°√“¡¢“«‚¥¬¥Ÿ
°“√ªî¥-‡ªî¥¢Õß‡ª≈◊Õ°ÀÕ¬·≈–„™â«‘∏’°“√¬°µ–°√â“æ≈“ µ‘°
∑’Ë∫√√®ÿÀÕ¬µ√«®¥Ÿ‡ªìπª√–®”∑ÿ°Ê «—π À“°ÀÕ¬¡’™’«‘µ®–
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°“√∫”∫—¥πÈ”∑‘Èß®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”‚¥¬„™âÀÕ¬µ–‚°√¡°√“¡¢“«

ª√–∑’ª  Õß·°â« ·≈–§≥–

· ¥ß°“√ªî¥-‡ªî¥¢ÕßΩ“‡¡◊ËÕ¬°µ–°√â“æ≈“ µ‘°¢÷Èπ¡“‡Àπ◊Õ
πÈ” ∂â“ÀÕ¬‡ªî¥‡ª≈◊Õ°Ω“µ≈Õ¥‡«≈“· ¥ß«à“ÀÕ¬µ“¬ ‡¡◊ËÕ
æ∫«à“ÀÕ¬µ“¬°Áπ”ÀÕ¬ÕÕ°‰ª   À“°ÀÕ¬„πÀπà«¬°“√
∑¥≈Õß„¥µ“¬∂÷ß 10% °ÁÀ¬ÿ¥°“√∑¥≈Õß∑—ÈßÀ¡¥  ”À√—∫
Õ—µ√“√Õ¥µ“¬§”π«≥  ¥—ßπ’È

Õ—µ√“√Õ¥µ“¬ (%) =

  ®”π«πÀÕ¬∑’Ë¡’™’«‘µ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß × 100

  ®”π«πÀÕ¬∑’Ë¡’™’«‘µ‡¡◊ËÕ‡√‘Ë¡µâπ°“√∑¥≈Õß

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

«‘‡§√“–Àå —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ßµ—«·ª√
§ÿ≥¿“æπÈ”µà“ßÊ °—∫§«“¡Àπ“·πàπ¢ÕßÀÕ¬ ‚¥¬„™â‡§√◊ËÕß
§Õ¡æ‘«‡µÕ√å¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª  SPSS Version 7.5

·≈–  Excel’97 ¢Õß∫√‘…—∑ Microsoft Corporation  Ltd.

º≈°“√∑¥≈Õß

1. §ÿ≥¿“æπÈ”∑’Ë∫”∫—¥¥â«¬ÀÕ¬µ–‚°√¡°√“¡¢“«

1.1 §≈Õ‚√øî≈≈å ‡Õ

À≈—ß°“√∑¥≈Õß 1 «—π ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ≈¥
≈ß®“°«—π‡√‘Ë¡µâππâÕ¬∑’Ë ÿ¥ ‚¥¬™ÿ¥§«∫§ÿ¡≈¥≈ßπâÕ¬∑’Ë ÿ¥
‡∑à“°—∫ 8.47%  (®“° 365.42 ‰¡‚§√°√—¡/≈‘µ√  ‡À≈◊Õ
336.73 ‰¡‚§√°√—¡/≈‘µ√) ·≈–™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“
·πàπ 70 °√—¡/≈‘µ√ ≈¥≈ß¡“°∑’Ë ÿ¥‡∑à“°—∫ 74.71% (®“°
353.95 ‰¡‚§√°√—¡/≈‘µ√  ‡À≈◊Õ 89.85 ‰¡‚§√°√—¡/≈‘µ√)
À≈—ß°“√∑¥≈Õß 16 «—π ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ≈¥≈ß®“°
«—π‡√‘Ë¡µâπ¡“°∑’Ë ÿ¥   ‚¥¬‡©æ“–™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬
Àπ“·πàπ 70 °√—¡/≈‘µ√ ≈¥≈ß¡“°∑’Ë ÿ¥∂÷ß 99.21% (®“°
353.95 ‰¡‚§√°√—¡/≈‘µ√  ‡À≈◊Õ 2.80 ‰¡‚§√°√—¡/≈‘µ√)
√Õß≈ß¡“ §◊Õ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ 60 °√—¡/
≈‘µ√  ≈¥≈ß 99.16%  (®“° 313.93 ‰¡‚§√°√—¡/≈‘µ√ ‡À≈◊Õ
2.57 ‰¡‚§√°√—¡/≈‘µ√)  ∑—Èßπ’Èª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ „π∑ÿ°
™ÿ¥°“√∑¥≈Õß¡’·π«‚πâ¡≈¥≈ßµ“¡√–¬–‡«≈“°“√∑¥≈Õß∑’Ë
‡æ‘Ë¡¢÷Èπ (Figure 1)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ  ‡ªìπ‰ª„π≈—°…≥–·ª√°≈—∫
°—π ‚¥¬æ∫«à“À≈—ß°“√∑¥≈Õß 1, 2, 4 ·≈– 6 «—π ¡’§«“¡

 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P<0.01)  ‚¥¬
À≈—ß°“√∑¥≈Õß 4 «—π  ¡’§«“¡ —¡æ—π∏å°—π¡“°∑’Ë ÿ¥ (r =

-0.722) (Table 1)

1.2 ·Õ¡‚¡‡π’¬√«¡

À≈—ß°“√∑¥≈Õß 1 «—π ª√‘¡“≥·Õ¡‚¡‡π’¬√«¡„π
∑ÿ°™ÿ¥°“√∑¥≈Õß≈¥≈ß®“°«—π‡√‘Ë¡µâπ  ¬°‡«âπ™ÿ¥∑’ËÀÕ¬
Àπ“·πàπ 70 °√—¡/≈‘µ√ ·≈–™à«ß√–¬–‡«≈“°“√∑¥≈Õß 4-

8 «—π ª√‘¡“≥·Õ¡‚¡‡π’¬√«¡‡æ‘Ë¡¢÷Èπ∂÷ß®ÿ¥ Ÿß ÿ¥ ·≈â«≈¥
≈ßµË” ÿ¥À≈—ß°“√∑¥≈Õß 10 «—π À≈—ß®“°π—Èπ°Á‡æ‘Ë¡¢÷ÈπÕ’°
 ”À√—∫™ÿ¥§«∫§ÿ¡À≈—ß®“°ºà“π‰ª 2 «—π  ª√‘¡“≥·Õ¡‚¡‡π’¬
√«¡§àÕπ¢â“ß§ß∑’Ë·≈–‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—° (Figure 2)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥·Õ¡‚¡‡π’¬√«¡ µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß
‡ªìπ‰ª„π≈—°…≥–·ª√µ“¡ ·≈–æ∫«à“À≈—ß°“√∑¥≈Õß  1,

2, 4 ·≈– 6 «—π  ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß
∑“ß ∂‘µ‘ (P<0.01) ‚¥¬À≈—ß°“√∑¥≈Õß 4 «—π ¡’§à“§«“¡
 —¡æ—π∏å°—π¡“°∑’Ë ÿ¥ (r = 0.815) (Table 1)

1.3 ‰π‡µ√∑

„π™à«ß 6 «—π·√° ∑ÿ°™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬¡’
ª√‘¡“≥‰π‡µ√∑‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬ ·≈–§à“§àÕπ¢â“ß§ß∑’Ë„π™ÿ¥
§«∫§ÿ¡  À≈—ß®“°π—Èπ„π™à«ß 6-8 «—π ª√‘¡“≥‰π‡µ√∑„π
™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬‡æ‘Ë¡¢÷Èπ¡“°  À≈—ß®“°°“√∑¥≈Õß

Figure 1. Mean chlorophyll a concentrations in

the effluent  from intensive culture of

black tiger shrimp treated with 25-g

oyster, 8 densities.

(µ
g/

l)



Songklanakarin J. Sci. Technol

Vol. 24  No. 4  Oct.-Dec. 2002 626

Treatment of effluent from intensive culture by using oyster

Songkeao, P., et al.

ºà“π‰ª 8 «—πª√‘¡“≥‰π‡µ√∑¡’·π«‚πâ¡≈¥≈ß (Figure 3)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥‰π‡µ√∑  µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß‡ªìπ
‰ª„π≈—°…≥–·ª√µ“¡  ·≈–¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P<

0.01) ‚¥¬À≈—ß°“√∑¥≈Õß 8 «—π  ¡’§à“§«“¡ —¡æ—π∏å°—π
¡“°∑’Ë ÿ¥ (r = 0.896) (Table 1)

1.4 ‰π‰µ√∑å

„π™à«ß 2 «—π·√°  ª√‘¡“≥‰π‰µ√∑å„π∑ÿ°™ÿ¥°“√
∑¥≈Õß¡’§à“πâÕ¬·≈–‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—°  À≈—ß®“°π—Èπ

ª√‘¡“≥‰π‰µ√∑å§àÕ¬Ê ‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“°“√∑¥≈Õß
·≈–„π™à«ß«—π∑’Ë 8-10 ª√‘¡“≥‰π‰µ√∑å„π∑ÿ°™ÿ¥°“√∑¥≈Õß
¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«  À≈—ß®“°π—Èπ™ÿ¥°“√∑¥≈Õß∑’Ë„™â
ÀÕ¬Àπ“·πàπ 70 °√—¡/≈‘µ√ ¡’ª√‘¡“≥‰π‰µ√∑å‡æ‘Ë¡¡“°∑’Ë ÿ¥
 à«π™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ¡’ª√‘¡“≥‰π‰µ√∑å≈¥≈ß (Figure 4)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥‰π‰µ√∑å µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß‡ªìπ
‰ª„π≈—°…≥–·ª√µ“¡  ·≈–¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘  (P <

0.01) ‚¥¬À≈—ß°“√∑¥≈Õß 6 «—π ¡’§à“§«“¡ —¡æ—π∏å°—π

Table 1. Correlation coefficients between oyster density and water quality.

               Period (days)

        1 2      4            6    8     10       16

1. Chlorophyll a -0.671** -0.685** -0.722** -0.556** -0.469* -0.339 -0.373
2. Ammonia 0.796** 0.768** 0.815** 0.755** 0.418* 0.348 0.484*
3. Nitrate 0.851** 0.767** 0.866** 0.784** 0.896** 0.883** 0.703**
4. Nitrite 0.822** 0.882** 0.879** 0.905** 0.869** 0.813** 0.762**
5. Phosphate 0.377 0.436* 0.583** 0.541** 0.543** 0.541** 0.592**
6. TSS -0.261 -0.785** -0.571** -0.708** -0.003  0.122 -0.402
7. BOD -0.637** -0.748** -0.389 -0.531** -0.320 -0.147 -0.353

  * Correlations are significant at  5% (P<0.05)     ** Correlations are significant at 1% (P<0.01)

Parameter

Figure 2. Mean total ammonia nitrogen (TAN)

concentrations in the effluent from inten-

sive culture of black tiger shrimp treated

with 25-g oyster, 8 densities.

Figure 3. Mean nitrate concentrations in the ef-

fluent from intensive culture of black

tiger shrimp treated with 25-g oyster,

8 densities.
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ª√–∑’ª  Õß·°â« ·≈–§≥–

¡“°∑’Ë ÿ¥ (r=0.905) (Table 1)

1.5 øÕ ‡øµ

„π™à«ß 10 «—π·√° ‡°◊Õ∫∑ÿ°™ÿ¥°“√∑¥≈Õß¡’ª√‘¡“≥
øÕ ‡øµ‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬   À≈—ß®“°π—Èπ∑ÿ°™ÿ¥°“√

∑¥≈Õß¡’ª√‘¡“≥øÕ ‡øµ‡æ‘Ë¡¢÷Èπ   ‚¥¬‡©æ“–™ÿ¥°“√∑¥≈Õß
∑’Ë„™âÀÕ¬Àπ“·πàπ 60 ·≈– 70 °√—¡/≈‘µ√  ¡’ª√‘¡“≥
øÕ ‡øµ‡æ‘Ë¡¡“°°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ (Figure 5)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥øÕ ‡øµ  ‡ªìπ‰ª„π≈—°…≥–·ª√µ“¡‡°◊Õ∫
µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß  ·≈–¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘
(P<0.01) ‚¥¬À≈—ß°“√∑¥≈Õß 16 «—π ¡’§à“§«“¡ —¡æ—π∏å
°—π¡“°∑’Ë ÿ¥ (r = 0.592) (Table 1)

1.6 ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥

„π™à«ß√–¬–‡«≈“‡√‘Ë¡µâπ°“√∑¥≈Õß∂÷ß 8 «—π  ∑ÿ°
™ÿ¥°“√∑¥≈Õß¡’ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥≈¥≈ß
®“°‡√‘Ë¡µâπ°“√∑¥≈Õß   ‚¥¬‡©æ“–À≈—ß°“√∑¥≈Õß 1, 2

·≈– 4 «—π ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ 70 °√—¡/≈‘µ√
≈¥≈ß¡“°°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ  À≈—ß°“√∑¥≈Õß 8 «—π
ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥‡æ‘Ë¡ Ÿß¢÷Èπ ·≈–≈¥≈ßÕ’°
§√—ÈßÀ≈—ß°“√∑¥≈Õß 10 «—π ¬°‡«âπ™ÿ¥§«∫§ÿ¡·≈–™ÿ¥°“√
∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ 10 °√—¡/≈‘µ√ ¡’§à“‡æ‘Ë¡ Ÿß¢÷Èπ
°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ (Figure 6)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥‡ªìπ‰ª„π≈—°…≥–
·ª√°≈—∫°—π ¬°‡«âπÀ≈—ß°“√∑¥≈Õß 10 «—π  ·≈–æ∫«à“
À≈—ß°“√∑¥≈Õß 2, 4 ·≈– 6 «—π ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß

Figure 4. Mean nitrite concentrations in the ef-

fluent  from intensive culture of black

tiger shrimp treated with 25-g oyster,

8 densities.

Figure 5. Mean phosphate concentrations in the

effluent from intensive culture of black

tiger shrimp treated with 25-g oyster,

8 densities.

Figure 6. Mean total suspended solids (TSS) con-

centrations in the effluent from intensive

culture of black tiger shrimp treated with

25-g oyster, 8 densities.
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¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P<0.01)   ‚¥¬À≈—ß°“√∑¥≈Õß
2 «—π ¡’§«“¡ —¡æ—π∏å°—π¡“°∑’Ë ÿ¥ (r = -0.785) (Table 1)

1.7 ∫’‚Õ¥’

ª√‘¡“≥∫’‚Õ¥’„π™ÿ¥§«∫§ÿ¡¡’§à“ Ÿß°«à“™ÿ¥°“√∑¥≈Õß
Õ◊Ëπ‡°◊Õ∫µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß ‚¥¬‡æ‘Ë¡ Ÿß ÿ¥„π«—π∑’Ë
2 ·≈â«®÷ß≈¥≈ß‡√◊ËÕ¬Ê ®π¡’§à“µË” ÿ¥„π«—π∑’Ë 10  ·≈â«°≈—∫
‡æ‘Ë¡¢÷ÈπÕ’°„π«—π∑’Ë 16      à«π™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬
§à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß∫’‚Õ¥’¡’·π«‚πâ¡≈¥≈ßµË”°«à“™ÿ¥
§«∫§ÿ¡    ‚¥¬„π™à«ß√–¬–‡«≈“ 1-2 «—π ¡’§à“§«“¡‡¢â¡¢âπ
¢Õß∫’‚Õ¥’‡æ‘Ë¡ Ÿß ÿ¥  ¬°‡«âπ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ
µ—Èß·µà 50 °√—¡/≈‘µ√ ¢÷Èπ‰ª  ¡’§à“≈¥≈ß„π«—π∑’Ë 1-2       ·≈â«
‡æ‘Ë¡¢÷ÈπÀ≈—ß«—π∑’Ë 4  à«π™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ¡’§à“≈¥≈ßÕ¬à“ß
√«¥‡√Á«À≈—ß«—π∑’Ë 4 À≈—ß®“°π—Èπ§à“§«“¡‡¢â¡¢âπ¢Õß∫’‚Õ¥’
‡ª≈’Ë¬π·ª≈ß‰¡à¡“°π—° (Figure 7)

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫§à“∫’‚Õ¥’‡ªìπ‰ª„π≈—°…≥–·ª√°≈—∫°—π  ·≈–æ∫«à“
À≈—ß°“√∑¥≈Õß 1, 2 ·≈– 6 «—π ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß
¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (P<0.01) ‚¥¬À≈—ß°“√∑¥≈Õß 2 «—π
¡’§«“¡ —¡æ—π∏å°—π¡“°∑’Ë ÿ¥ (r = -0.748) (Table 1)

„π√–À«à“ß°“√∑¥≈Õß §«“¡‡§Á¡·≈–Õÿ≥À¿Ÿ¡‘¢Õß
πÈ”„π∑ÿ°™ÿ¥°“√∑¥≈Õß‰¡à·µ°µà“ß°—π (P>0.05) ‚¥¬§«“¡
‡§Á¡‡√‘Ë¡µâπ∑’Ë 14 ppt  ·≈â«§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ®π∂÷ß 22 ppt

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß   à«πÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”Õ¬Ÿà„π™à«ß 28.6-

32.4 oC

2. Õ—µ√“°“√µ“¬¢ÕßÀÕ¬µ–‚°√¡°√“¡¢“«

®“°°“√∑¥≈Õßª√“°Ø«à“À≈—ß°“√∑¥≈Õß 16 «—π
¡’§à“‡©≈’Ë¬Õ—µ√“°“√µ“¬ – ¡¢ÕßÀÕ¬Õ¬Ÿà„π™à«ß 0-5.56%

‚¥¬™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ 10, 20, 30 ·≈–
40 °√—¡/≈‘µ√  ‰¡à¡’ÀÕ¬µ“¬  à«π™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬
Àπ“·πàπ 70 °√—¡/≈‘µ√  ¡’§à“‡©≈’Ë¬Õ—µ√“°“√µ“¬ – ¡
¡“°∑’Ë ÿ¥‡∑à“°—∫ 5.56% (Õ¬Ÿà„π™à«ß 0-15.38%) √Õß≈ß¡“
§◊Õ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬Àπ“·πàπ 60 ·≈– 50 °√—¡/≈‘µ√
¡’§à“‡©≈’Ë¬Õ—µ√“°“√µ“¬ – ¡ 2.99% ·≈– 1.85% µ“¡
≈”¥—∫ (Figure 8) ®÷ß¬ÿµ‘°“√∑¥≈Õß

 √ÿª·≈–«‘®“√≥å

ÀÕ¬µ–‚°√¡°√“¡¢“« “¡“√∂∫”∫—¥πÈ”∑‘Èß®“°°“√
‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ   “¡“√∂
∑”„Àâª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ  ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥
·≈–∫’‚Õ¥’ ≈¥≈ß  ‚¥¬°≈‰° ”§—≠∑’Ë™à«¬„Àâ°“√∫”∫—¥πÈ”∑‘Èß
®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”·∫∫æ—≤π“¥â«¬ÀÕ¬µ–‚°√¡°√“¡
¢“«„π√–∫∫π’È¡’ª√– ‘∑∏‘¿“æ §◊Õ  1) °“√°√Õß°‘πÕ“À“√

Figure 8. Mortality rate from 8 densities of 25 g-

oysters used to treat effluent from inten-

sive culture of black tiger shrimp.

Figure 7. Mean BOD concentrations in the efflu-

ent  from  intensive  culture  of  black

tiger shrimp treated with 25-g oyster,

8 densities.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 24 ©∫—∫∑’Ë 4 µ.§.-∏.§. 2545 629

°“√∫”∫—¥πÈ”∑‘Èß®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”‚¥¬„™âÀÕ¬µ–‚°√¡°√“¡¢“«
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¢ÕßÀÕ¬ ·≈– 2) §«“¡Àπ“·πàπ¢ÕßÀÕ¬·≈–√–¬–‡«≈“
°“√∑¥≈Õß ‚¥¬§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“·πàπ¢Õß
ÀÕ¬°—∫ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ‡ªìπ‰ª„π≈—°…≥–·ª√°≈—∫
°—π °≈à“«§◊Õ‡¡◊ËÕÀÕ¬¡’§«“¡Àπ“·πàπ¡“°¢÷Èπ°Á¡’°“√°√Õß
°‘π·æ≈ß°åµÕπæ◊™¡“°¢÷Èπ  πÕ°®“°π’Èª√‘¡“≥§≈Õ‚√øî≈≈å
‡Õ  ¬—ß≈¥≈ßµ“¡√–¬–‡«≈“∑’Ë‡æ‘Ë¡¢÷Èπ   Õ¥§≈âÕß°—∫°“√
∑¥≈Õß¢Õß§≥‘µ·≈–¥ÿ ‘µ (2535) ´÷Ëßæ∫«à“®“°°“√„™âÀÕ¬
·¡≈ß¿ŸàπÈ”Àπ—° 400 °√—¡/πÈ” 200 ≈‘µ√ ∫”∫—¥πÈ”∑‘Èß®“°
°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”   “¡“√∂≈¥ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß
§≈Õ‚√øî≈≈å ‡Õ ‰¥â 30.50%,  73.10%,  87.78% ·≈–
98.73% ∑’Ë√–¬–‡«≈“°“√∑¥≈Õß 6, 12, 24 ·≈– 48 ™—Ë«‚¡ß
µ“¡≈”¥—∫ ·≈–§«“¡ —¡æ—π∏å√–À«à“ßÕ—µ√“§«“¡Àπ“·πàπ
¢ÕßÀÕ¬°—∫ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥„ππÈ”°Á‡ªìπ
‰ª„π≈—°…≥–·ª√°≈—∫°—π  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
§≥‘µ·≈–¥ÿ ‘µ (2535) ·≈– ∏π‘…∞“ (2537) ∑’Ë„™âÀÕ¬
·¡≈ß¿Ÿà∫”∫—¥πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”

Õ—µ√“§«“¡Àπ“·πàπ¢ÕßÀÕ¬µ–‚°√¡°√“¡¢“«∑’Ë
‡À¡“– ¡„π°“√∫”∫—¥πÈ”√–∫∫π’È §◊Õ 30 °√—¡/≈‘µ√ ·≈–
§«√¡’°“√‡ª≈’Ë¬π∂à“¬πÈ”∑ÿ° 4 «—π ‡π◊ËÕß®“°§ÿ≥¿“æπÈ”∑‘Èß
®“°°“√∫”∫—¥¥â«¬ÀÕ¬µ–‚°√¡°√“¡¢“«„π™à«ß√–¬–‡«≈“
¥—ß°≈à“«≈¥≈ßÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡·≈–‰¡à‡°‘π‡°≥±å
¡“µ√∞“π∑’Ë°”Àπ¥ ‚¥¬‡©æ“–ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬
∑—ÈßÀ¡¥„ππÈ”≈¥≈ß‡À≈◊Õ 50.00 ¡°./≈. ·≈–∫’‚Õ¥’≈¥≈ß
‡À≈◊Õ 3.83 ¡°./≈.  ´÷Ëß‡°≥±å∑’Ë‡À¡“– ¡µàÕ —µ«åπÈ”§◊Õ
ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß 25-80 ¡°./≈.
·≈–∫’‚Õ¥’‰¡à‡°‘π 4 ¡°./≈. (§≥‘µ ·≈–¬ß¬ÿ∑∏, 2537) ´÷Ëß
™ÿ¥°“√∑¥≈Õß¥—ß°≈à“« ÀÕ¬‰¡àµ“¬µ≈Õ¥√–¬–‡«≈“°“√
∑¥≈Õß À≈—ß°“√∑¥≈Õß 16 «—π ™ÿ¥°“√∑¥≈Õß∑’Ë„™âÀÕ¬
Àπ“·πàπ 70 °√—¡/≈‘µ√ ¡’Õ—µ√“°“√µ“¬ – ¡‡©≈’Ë¬¡“°
∑’Ë ÿ¥‡∑à“°—∫ 5.56% ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ≈¥≈ß 99.21%

·≈–ª√‘¡“≥‰π‰µ√∑å‡æ‘Ë¡¢÷Èπ  1,696,525.71%   (®“°
0.0009 ¡°./≈. ‡ªìπ 15.3278 ¡°./≈.) ª√‘¡“≥‰π‰µ√∑å∑’Ë
‡æ‘Ë¡¡“°¢÷Èπ  Õ“®‡π◊ËÕß®“°ÀÕ¬Àπ“·πàπ∑’Ë ÿ¥ ®÷ß¢—∫∂à“¬
·Õ¡‚¡‡π’¬ÕÕ°¡“¡“°  ‡À≈◊Õ·æ≈ß°åµÕπæ◊™∑’Ë®–¥Ÿ¥´—∫
·Õ¡‚¡‡π’¬πâÕ¬  ·Õ¡‚¡‡π’¬®÷ßÕ“®∂Ÿ°·∫§∑’‡√’¬‡ª≈’Ë¬π√Ÿª
‡ªìπ‰π‰µ√∑å ®π∑”„Àâ‰π‰µ√∑å„πµŸâ∑¥≈Õß‡æ‘Ë¡¡“°¢÷Èπ ∑—Èßπ’È
‰π‰µ√∑å‡ªìπæ‘…µàÕ —µ«åπÈ” (Wetzel, 1975) ∑”„ÀâÀÕ¬
µ“¬‰¥â  ´÷Ëß®“°°“√∑¥≈Õß¢Õß ÿ«—≤πå·≈–§≥– (2541)

√“¬ß“π«à“°“√‡≈’È¬ßÀÕ¬µ–‚°√¡°√“¡¢“«¢π“¥§«“¡¬“«
‡ª≈◊Õ° 3.47 ´¡. „π°√–∫–¢π“¥ 1 × 1 µ√.¡. „π·À≈àßπÈ”
∏√√¡™“µ‘∑’Ë¡’°“√À¡ÿπ‡«’¬π¢ÕßπÈ”µ≈Õ¥‡«≈“ ‚¥¬∑”§«“¡
 –Õ“¥ÀÕ¬‡¥◊Õπ≈–§√—Èß ª√“°Ø«à“∑’Ë§«“¡Àπ“·πàπ 25 µ—«/
µ√.¡. ¡’Õ—µ√“√Õ¥µ“¬ 85.6%  ·≈–‡¡◊ËÕÕ—µ√“§«“¡Àπ“
·πàπ‡æ‘Ë¡¢÷Èπ‡ªìπ 200 µ—«/µ√.¡.  ¡’Õ—µ√“√Õ¥µ“¬ 68.6%

· ¥ß„Àâ‡ÀÁπ«à“Õ—µ√“§«“¡Àπ“·πàπ∑’Ë¡“°¢÷Èπ∑”„ÀâÕ—µ√“√Õ¥
µ“¬µË”≈ß

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√„™âÀÕ¬µ–‚°√¡°√“¡
¢“«°—∫ÀÕ¬™π‘¥Õ◊Ëπ „πÕ—µ√“∑’Ë„°≈â‡§’¬ß°—π ‚¥¬‡©æ“–°“√
„™âÀÕ¬·¡≈ß¿Ÿà (Elliptio complanata) ∫”∫—¥πÈ”∑‘Èß®“°
™ÿ¡™π∑’Ëª√–‡∑» À√—∞Õ‡¡√‘°“  ÀÕ¬¢π“¥πÈ”Àπ—°µ—«≈–
123 °√—¡ „πÕ—µ√“§«“¡Àπ“·πàπ 0.6 µ—«/≈‘µ√ (À√◊Õ 74

°√—¡/≈‘µ√) ∑’Ë√–¬–‡«≈“°“√∑¥≈Õß 1 «—π  “¡“√∂≈¥ª√‘¡“≥
¢Õß·¢Áß·¢«π≈Õ¬„ππÈ”‰¥â 37% (Helfrich et al., 1995)

´÷Ëßª√– ‘∑∏‘¿“æ°“√°√Õß¥âÕ¬°«à“ÀÕ¬µ–‚°√¡°√“¡¢“«
∑’ËÕ—µ√“§«“¡Àπ“·πàπ„°≈â‡§’¬ß°—π  °≈à“«§◊Õ°“√„™âÀÕ¬
µ–‚°√¡°√“¡¢“«¢π“¥πÈ”Àπ—°µ—«≈– 25 °√—¡ Õ—µ√“§«“¡
Àπ“·πàπ 70 °√—¡/≈‘µ√  ∑’Ë√–¬–‡«≈“°“√∑¥≈Õß 1 «—π
 “¡“√∂≈¥ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥‰¥â 46.47%

·≈–°“√„™âÀÕ¬·¡≈ß¿Ÿà (Perna sp.) ¢π“¥πÈ”Àπ—°µ—«≈–
20 °√—¡  Õ—µ√“§«“¡Àπ“·πàπ 7 °√—¡/≈‘µ√  ∫”∫—¥πÈ”∑‘Èß
®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”„π√–∫∫πÈ”π‘Ëß √–¬–‡«≈“°“√∑¥≈Õß
10 «—π  “¡“√∂≈¥ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ·≈–¢Õß·¢Áß
·¢«π≈Õ¬∑—ÈßÀ¡¥‰¥â 83.40% ·≈– 27.49% µ“¡≈”¥—∫
(∏π‘…∞“, 2537) ª√– ‘∑∏‘¿“æ°“√∫”∫—¥πÈ”∑‘Èß¢ÕßÀÕ¬
·¡≈ß¿Ÿà (Perna sp.) ¥âÕ¬°«à“°“√„™âÀÕ¬µ–‚°√¡°√“¡
¢“«  ´÷Ëß∑’ËÕ—µ√“§«“¡Àπ“·πàπ 10 °√—¡/≈‘µ√  À≈—ß°“√
∑¥≈Õß 10 «—π   “¡“√∂≈¥ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ·≈–
¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥‰¥â 95.06% ·≈– 46.86% µ“¡
≈”¥—∫  à«π°“√„™âÀÕ¬·¡≈ß¿Ÿà (Mytilus sp.) ∫”∫—¥πÈ”∑‘Èß
®“°∫àÕ‡≈’È¬ß°ÿâß°ÿ≈“¥”„π√–∫∫πÈ”π‘Ëß Õ—µ√“§«“¡Àπ“·πàπ
400 °√—¡/πÈ” 200 ≈‘µ√ (À√◊Õ 2 °√—¡/≈‘µ√) ∑’Ë√–¬–‡«≈“
°“√∑¥≈Õß 2 «—π  “¡“√∂≈¥ª√‘¡“≥§≈Õ‚√øî≈≈å ‡Õ ‰¥â
98.73% (§≥‘µ·≈–¥ÿ ‘µ, 2535) ¡’ª√– ‘∑∏‘¿“æ¥’°«à“°“√
„™âÀÕ¬µ–‚°√¡°√“¡¢“«´÷Ëß∑’ËÕ—µ√“§«“¡Àπ“·πàπ 10 °√—¡/
≈‘µ√ À≈—ß°“√∑¥≈Õß 2 «—π  “¡“√∂≈¥ª√‘¡“≥§≈Õ‚√øî≈≈å
‡Õ ‰¥â 36.11%   “‡ÀµÿπÕ°®“°§«“¡·µ°µà“ß¢Õß·À≈àß
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πÈ”∑’Ë„™â  ¢π“¥·≈–§«“¡Àπ“·πàπ¢ÕßÀÕ¬∑’Ëµà“ß°—π·≈â«
Õ“®‡π◊ËÕß®“°ª√– ‘∑∏‘¿“æ°“√°√ÕßÕπÿ¿“§Õ“À“√¢Õß
ÀÕ¬·µà≈–™π‘¥·µ°µà“ß°—π  ‚¥¬ÀÕ¬µ–‚°√¡°√“¡¢“«
 “¡“√∂°√Õß°‘πÕπÿ¿“§Õ“À“√∑’Ë¡’¢π“¥ 6-12 ‰¡‚§√‡¡µ√
‰¥â¥’ (Hawkins et al., 1998) „π¢≥–∑’ËÀÕ¬·¡≈ß¿Ÿà
(Dreissena polymorpha)   “¡“√∂°√ÕßÕπÿ¿“§Õ“À“√
¢π“¥ 1.5 ‰¡‚§√‡¡µ√ ‰¥â¥’∑’Ë ÿ¥ (Lei et al., 1996) ·≈–
ÀÕ¬ ÕßΩ“ (Mercenaria mercenaria)  “¡“√∂°√Õß
Õπÿ¿“§Õ“À“√¢π“¥ 3.5 ‰¡‚§√‡¡µ√ ‰¥â¥’∑’Ë ÿ¥ (Jogen-

son, 1990)

°“√æ—≤π“ª√– ‘∑∏‘¿“æ°“√„™âÀÕ¬µ–‚°√¡°√“¡
¢“«∫”∫—¥πÈ”∑‘Èß  “¡“√∂∑”‰¥â‚¥¬

1) „™âÀÕ¬µ–‚°√¡°√“¡¢“«À≈“¬¢π“¥√«¡°—π
‡æ√“–πÈ”∑‘Èß®“°∫àÕ‡≈’È¬ß°ÿâß¡’Õπÿ¿“§¢ÕßÕ“À“√À≈“¬¢π“¥
·≈–ÀÕ¬·µà≈–¢π“¥¬àÕ¡°√Õß°‘πÕ“À“√∑’Ë¢π“¥·µ°µà“ß
°—π  ´÷Ëß Sphigel ·≈–§≥– (1997) „™âÀÕ¬π“ß√¡ (Cras-

sostrea gigas)  ∫”∫—¥πÈ”∑‘Èß®“°°“√‡≈’È¬ßª≈“°‘≈∑å‡Œ¥
´’∫√’¡ (Sparus auratus) ª√“°Ø«à“ÀÕ¬¢π“¥πÈ”Àπ—°µ—«
≈– 22 °√—¡ ≈¥§«“¡¢ÿàπ‰¥âπâÕ¬∑’Ë ÿ¥ (52%) ÀÕ¬¢π“¥
πÈ”Àπ—°µ—«≈– 7 °√—¡ ≈¥§«“¡¢ÿàπ‰¥â 64%  à«π°“√º ¡
ÀÕ¬∑—Èß 2 ¢π“¥ „πÕ—µ√“ à«π∑’Ë‡∑à“°—π  “¡“√∂≈¥§«“¡
¢ÿàπ‰¥â¡“°∑’Ë ÿ¥∂÷ß 66%

2) „™â°“√∫”∫—¥πÈ”∑‘Èß·∫∫º ¡º “π ‡æ√“–«à“ÀÕ¬
µ–‚°√¡°√“¡¢“« “¡“√∂∫”∫—¥πÈ”∫“ßæ“√“¡‘‡µÕ√å‡∑à“π—Èπ
‚¥¬‡©æ“–¢Õß·¢Áß·¢«π≈Õ¬  ®÷ß§«√¡’∫àÕæ—°πÈ”‡æ◊ËÕ„Àâ
¢Õß·¢Áß·¢«π≈Õ¬∫“ß à«πµ°µ–°Õπ ‡π◊ËÕß®“°ª√‘¡“≥
¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥∑’Ë∂Ÿ°ª≈àÕ¬ÕÕ°®“°∫àÕ‡≈’È¬ß°ÿâß
°ÿ≈“¥”¡’¢π“¥·µ°µà“ß°—π   ‚¥¬‡©æ“–ª√‘¡“≥¢Õß·¢Áß
·¢«π≈Õ¬∑—ÈßÀ¡¥∑’Ë¡’¢π“¥„À≠à·≈–ÀÕ¬µ–‚°√¡°√“¡¢“«
°√Õß°‘π‰¡à‰¥â®–µ°µ–°Õπ„π∫àÕπ’È  ·≈â«π”πÈ”ºà“π¡“¬—ß
√–∫∫∫”∫—¥ “√¡≈æ‘…µà“ßÊ ∑’Ë≈–≈“¬πÈ” ‡™àπ „™â “À√à“¬
º¡π“ß ™à«¬≈¥ª√‘¡“≥·Õ¡‚¡‡π’¬  ‰π‡µ√∑ ‰π‰µ√∑å ·≈–
øÕ øÕ√—  ‰¥â (Õ¿‘√—°…å, 2536) ®“°π—Èπ®÷ßπ”πÈ”ºà“π
¡“¬—ß∫àÕ∫”∫—¥¥â«¬ÀÕ¬µ–‚°√¡°√“¡¢“« ´÷Ëß “¡“√∂≈¥
ª√‘¡“≥¢Õß§≈Õ‚√øî≈≈å ‡Õ  ¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥„π
πÈ” ·≈–∫’‚Õ¥’ ‰¥â‡ªìπÕ¬à“ß¥’

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å ∑’Ë„Àâ∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬  ¥√.®‘√“æ√ ‡°…√®—π∑√å
ºŸâÕ”π«¬°“√»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√‡≈’È¬ß°ÿâß∑–‡≈ΩíòßÕà“«
‰∑¬ ®. ß¢≈“ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå ∂“π∑’Ë·≈–Õÿª°√≥å„π
°“√∑”«‘®—¬  √«¡∑—Èßπ—°«‘™“°“√¢Õß»Ÿπ¬åœ §◊Õ §ÿ≥æ‘…≥ÿ
π“Õπ—πµå  §ÿ≥Õÿ…≥’ ‡Õ°ª≥‘∏“πæß»å  ·≈– ¥√.æÿ∑∏  àÕß
· ß®‘π¥“  ∑’Ë„Àâ§”·π–π”·≈–™à«¬‡À≈◊Õ‡ªìπÕ¬à“ß¥’ ·≈–
David Patterson  Õ“®“√¬åæ‘‡»…   ¿“§«‘™“¿“…“·≈–
¿“…“»“ µ√å §≥–»‘≈ª»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
∑’Ë™à«¬µ√«®·°â¿“…“Õ—ß°ƒ…
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