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Abstract
Epidemic of Japanese encephalitis (JE) has occurred yearly in Thailand

since 1969 with greatly different incidences of human cases in various regions.
The present study on the dynamics of JE-vector mosquitoes is aimed principally at
the elucidation of the reason for different incidences of human cases in various
regions of Thailand. The surveys by light traps were carried out every month
during January 1992- December 1994 in 6 provinces from 4 regions of Thailand,
which JE incidences were different. The results showed that Culex tritaeniorhynchus,
the principal JE vector was the dominant species in the high JE incidence areas
(Chiang Rai, Uttaradit), the maximum density of vector was 20,453 No./trap-night
and had a peak of density in the third quarter of the year (July-September). The
pattern of population dynamics showed the same seasonal fluctuation as the incidence
of encephalitis. In moderate JE incidence areas (Ayutthaya, Surat Thani), Culex
gelidus, the secondary JE vector was the dominant species. The maximum density
of vector was 19,029 No./trap-night and had a peak in the third and forth quarter
of the year (July-December). In low JE incidence areas (Khon Kaen, Chumphon),
Culex tritaeniorhyncus was the same dominant species as the high incidence areas
but the pattern of population dynamics was irregular and the maximum density was
rather low, 7,786 No./trap-night. During the study the number of JE vectors had
decreased in most areas (p<0.1) especially in Chiang Rai.

Keywords
JE vector, mosquitoes, Japanese encephalitis, Thailand
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øí°µ—«„π§πª√–¡“π 5-15 «—π ∑”„Àâ‡π◊ÈÕ ¡ÕßÕ—°‡ ∫Õ¬à“ß‡©’¬∫æ≈—π Õ“°“√‡√‘Ë¡¥â«¬ ¡’‰¢â
ª«¥À—« Õ“‡®’¬π §«“¡¥—π„π ¡Õß‡æ‘Ë¡¢÷Èπ ™—°‡°√Áß ‰¡à√Ÿâ ÷°µ—« ‡ªìπÕ—¡æ“µ ¡’Õ—µ√“µ“¬ Ÿß
ª√–¡“≥√âÕ¬≈– 10-30 À“°√Õ¥µ“¬ à«π„À≠à¡’Õ“°“√æ‘°“√∑“ß ¡Õß1 °“√√–∫“¥¢Õß‚√§
‰¢â ¡ÕßÕ—°‡ ∫¡’¡“π“π·≈â«„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ·≈–·∂∫Ωíòßµ–«—πµ°¢Õß
¡À“ ¡ÿ∑√·ª´‘øî° ‡™àπ ª√–‡∑»≠’ËªÿÉπ ®’π ‡°“À≈’ Õ‘π‡¥’¬ ‰∑¬ œ≈œ √“¬≈–‡Õ’¬¥¢Õß°“√
√–∫“¥·µ°µà“ß°—π„π·µà≈–æ◊Èπ∑’Ë2-7 ‡¡◊ËÕ æ.». 2481  “¡“√∂·¬°‡™◊ÈÕ‰«√— ‡®.Õ’.®“°¬ÿß Culex
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tritaeniorhynchus ‡ªìπ§√—Èß·√°„πª√–‡∑»≠’ËªÿÉπ8 ·≈–µàÕ¡“ “¡“√∂·¬°‡™◊ÈÕ‰¥â®“°¬ÿßÕ◊ËπÕ’°
À≈“¬™π‘¥  ∑’Ë ”§—≠‰¥â·°à Cx. gelidus ·≈– Cx. fuscocephala9 „πª√–‡∑»‰∑¬¡’√“¬ß“π
æ∫‚√§π’È§√—Èß·√°∑’Ë®—ßÀ«—¥æ‘…≥ÿ‚≈°‡¡◊ËÕ æ.». 2505 „πªï‡¥’¬«°—π§≥–π—°«‘®—¬¡À“«‘∑¬“≈—¬
¡À‘¥≈ ·≈– SEATO ª√– ∫§«“¡ ”‡√Á®„π°“√·¬°‡™◊ÈÕ‰«√— ‡®.Õ’.®“°¬ÿß∑’Ë®—∫®“°µ”∫≈
∫“ßæ√– ®—ßÀ«—¥™≈∫ÿ√’ ‡ªìπ§√—Èß·√°10 ®“°π—Èπ°Á¡’°“√µ√«®æ∫‡™◊ÈÕ‰«√— ‡®.Õ’.„π¬ÿß∑’ËÕ◊ËπÕ’°À≈“¬
·Ààß ·≈–¡’√“¬ß“πæ∫ºŸâªÉ«¬ª√–ª√“¬µ≈Õ¥¡“®π°√–∑—Ëß‡°‘¥°“√√–∫“¥„À≠à∑’ Ë®—ßÀ«—¥
‡™’¬ß„À¡à‡¡◊ËÕ æ.». 2512 ¡’√“¬ß“πæ∫ºŸâªÉ«¬ 655 √“¬ µ“¬ 152 √“¬ (√âÕ¬≈– 23) ºŸâ
ªÉ«¬ à«π„À≠à‡ªìπ‡¥Á° æ∫¡“°∑’Ë ÿ¥„π°≈ÿà¡Õ“¬ÿ 5-9 ªï11 ¡’√“¬ß“π«à“‚√§π’È¡—°‡°‘¥„π™à«ß∑’Ë
ª√–™“°√¢Õß¬ÿßæ“À–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’.¢Õß ÿ°√´÷Ëß‡ªìπµ—«‡æ‘Ë¡
ª√‘¡“≥‡™◊ÈÕ (amplifying host) ·≈–§π¢“¥¿Ÿ¡‘§ÿâ¡°—πµàÕ‰«√— ‡®.Õ’.12 «ß®√°“√‡°‘¥‚√§‰¢â ¡Õß
Õ—°‡ ∫‡®.Õ’. ‡√‘Ë¡µ—Èß·µà¬ÿßæ“À–´÷Ëß¡’·À≈àß‡æ“–æ—π∏ÿå„ππ“¢â“«°—¥¥Ÿ¥‡≈◊Õ¥ ÿ°√∑’Ë¡’‡™◊ÈÕ‰«√— „π
°√–· ‚≈À‘µ (viremia) ‡™◊ÈÕ‰«√— ‡®.Õ’.‡¢â“‰ª‡®√‘≠„πµàÕ¡πÈ”≈“¬¬ÿß √–¬–øí°µ—«„π¬ÿßª√–¡“≥
9-12 «—π ‡¡◊ËÕ¬ÿß‰ª°—¥§π®÷ß∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ ¡’√“¬ß“π«à“„π√–À«à“ß°“√√–∫“¥¡’°“√µ‘¥
‡™◊ÈÕ·∫∫‰¡à· ¥ßÕ“°“√ 300 √“¬ µàÕ 1 √“¬∑’ËªÉ«¬13 ¥â«¬‡Àµÿ∑’Ë°“√√–∫“¥¢Õß‚√§‰¢â ¡Õß
Õ—°‡ ∫‡ªìπªí≠À“ ”§—≠¥—ß‰¥â°≈à“«‰«â·≈â« À≈“¬ΩÉ“¬®÷ßæ¬“¬“¡À“∑“ß°”®—¥‚√§√â“¬π’È
Àπ∑“ß·°âªí≠À“∑’Ë¡’ª√– ‘∑∏‘¿“æ §◊Õ °“√°”®—¥µâπ‡Àµÿ´÷Ëß‰¥â·°à¬ÿßæ“À– ·µà§«“¡√Ÿâ¥â“ππ’È¬—ß
‰¡à¡“°æÕ∑’Ë®– àß‡ √‘¡„Àâ “¡“√∂¥”‡π‘π°“√§«∫§ÿ¡¬ÿß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‡π◊ËÕß®“°°“√
«‘®—¬¢âÕ¡Ÿ≈æ◊Èπ∞“π‡°’Ë¬«°—∫¬ÿßæ“À–„πª√–‡∑»‰∑¬‡∑à“∑’Ëºà“π¡“¡’πâÕ¬¡“°  ∑—ÈßÊ ∑’Ë¡’ªí≠À“
À≈“¬ª√–°“√∑’Ë¬—ßÀ“§”µÕ∫‰¡à‰¥â Õ’°∑—Èß ¿“æ·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π‰ª¡’º≈„Àâ™’««‘∑¬“¢Õß¬ÿß
‡ª≈’Ë¬π·ª≈ß‰ª °Õß°’Ø«‘∑¬“∑“ß·æ∑¬å ·≈–¡À“«‘∑¬“≈—¬π“ß“´“°‘ ª√–‡∑»≠’ËªÿÉπ ®÷ß√à«¡
°—π»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π‡°’ Ë¬«°—∫¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ ¡’°“√µ‘¥µ“¡√Ÿª·∫∫°“√
‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß·µà≈–‡¥◊ÕπÕ¬à“ß¡’√–∫∫·≈–µàÕ‡π◊ËÕß√–À«à“ß æ.». 2535-2537
÷́Ëß¬—ß‰¡à‡§¬¡’°“√√“¬ß“π°“√»÷°…“·∫∫π’È¡“°àÕπ ¢âÕ¡Ÿ≈°“√»÷°…“√–¬–¬“«¡’ª√–‚¬™πåÕ¬à“ß¬‘Ëß

µàÕ°“√æ‘®“√≥“À“ “‡Àµÿ¢Õß°“√√–∫“¥ ∑”π“¬√–¬–‡«≈“∑’ Ë®–‡°‘¥°“√√–∫“¥·≈–À“
·π«∑“ß„π°“√§«∫§ÿ¡¬ÿßæ“À–„π·µà≈–æ◊Èπ∑’ËÕ¬à“ß∂Ÿ°À≈—°«‘™“°“√ °“√∑’Ë®–§«∫§ÿ¡¬ÿßæ“À–
π”‚√§µà“ßÊ „Àâ‰¥âº≈ ®”‡ªìπµâÕßÕ“»—¬¢âÕ¡Ÿ≈æ◊Èπ∞“π¥â“π™’««‘∑¬“∑’Ë∂Ÿ°µâÕßµ“¡ ¿“æªí®®ÿ∫—π
‡∑à“∑’Ëºà“π¡“°“√¥”‡π‘π°“√§«∫§ÿ¡¬ÿß„πª√–‡∑»‰∑¬¬—ß‰¡àª√– ∫§«“¡ ”‡√Á®‡∑à“∑’Ë§«√
‡π◊ËÕß®“°¢“¥°“√«“ß·ºπ°“√¥”‡π‘π°“√∑’Ë‡À¡“– ¡ ‰¡à‰¥âπ”º≈°“√«‘®—¬‰ª„™âª√–°Õ∫°—∫
§«“¡√Ÿâ∑’Ë¡’Õ¬Ÿà§àÕπ¢â“ß®”°—¥·≈–ªí≠À“¥â“π∫ÿ§≈“°√∑âÕß∂‘Ëπ √“¬ß“ππ’È‡ πÕ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫
™π‘¥¢Õß¬ÿßæ“À–∑’Ë‡ªìπ dominant species °“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß¬ÿß
æ“À–„πæ◊Èπ∑’Ëæ∫ºŸâªÉ«¬µà“ß°—π ·≈–™à«ß‡«≈“∑’Ëæ∫¬ÿßæ“À– Ÿß ÿ¥„π·µà≈–æ◊Èπ∑’Ë
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«— ¥ÿ·≈–«‘∏’°“√
°“√§—¥‡≈◊Õ°æ◊Èπ∑’Ë«‘®—¬ ·≈–°“√‡°Á∫µ—«Õ¬à“ß

§—¥‡≈◊Õ°®—ßÀ«—¥∑’Ë¡’√“¬ß“π®”π«πºŸâªÉ«¬ Ÿß ª“π°≈“ß ·≈–µË” Õ¬à“ß≈– 2 ®—ßÀ«—¥„π
¿“§‡Àπ◊Õ ¿“§°≈“ß ¿“§„µâ ·≈–¿“§Õ’ “π (√Ÿª∑’Ë1) √«¡ 6 ®—ßÀ«—¥ ‚¥¬æ‘®“√≥“®“°Õ—µ√“
ªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫„π√“¬ß“π°“√‡ΩÑ“√–«—ß¢Õß°Õß√–∫“¥«‘∑¬“  ”π—°ß“πª≈—¥°√–∑√«ß
 “∏“√≥ ÿ¢ æ.». 2531 ·≈–°“√·∫àßæ◊Èπ∑’Ë∑“ß¿Ÿ¡‘»“ µ√å¢Õßª√–‡∑»‰∑¬¥—ßπ’È

� ®—ßÀ«—¥‡™’¬ß√“¬ Õÿµ√¥‘µ∂å æ◊Èπ∑’Ëæ∫ºŸâªÉ«¬ Ÿß Õ—µ√“ªÉ«¬ 8.7-15.4 µàÕ· π
� ®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“  ÿ√“…Æ√å∏“π’ æ◊Èπ∑’Ëæ∫ºŸâªÉ«¬ª“π°≈“ß Õ—µ√“ªÉ«¬

2.8-8.6  µàÕ· π
� ®—ßÀ«—¥¢Õπ·°àπ  ™ÿ¡æ√ æ◊Èπ∑’Ëæ∫ºŸâªÉ«¬µË” Õ—µ√“ªÉ«¬πâÕ¬°«à“ 2.8 µàÕ· π

√Ÿª∑’Ë 1 ®—ßÀ«—¥´÷Ëß‡ªìπæ◊Èπ∑’Ë«‘®—¬ (Experimental provinces)

§—¥‡≈◊Õ°æ◊Èπ∑’Ëµ‘¥µ—Èß°—∫¥—°· ß‰ø„πÀ¡Ÿà∫â“π∑’Ë¡’°“√∑”π“¢â“« ·≈–‡≈’È¬ß —µ«å®—ßÀ«—¥≈–
3 ®ÿ¥ √«¡ 18 ®ÿ¥ ‚¥¬µ‘¥µ—Èß°—∫¥—°· ß‰ø ·∫∫ Nozawa (√Ÿª∑’Ë 2) „π‡≈â“ ÿ°√ Ÿß®“°æ◊Èπ
¥‘πª√–¡“≥ 1.5 ‡¡µ√ ‡ªî¥‡§√◊ËÕß√–À«à“ß‡«≈“ 18.00-06.00 π. ¢Õß«—π√ÿàß¢÷Èπ ‡√‘Ë¡¥”‡π‘π
°“√„π‡¥◊Õπ¡°√“§¡ 2535 ∂÷ß ∏—π«“§¡ 2537 ∑ÿ°‡¥◊Õπ‡¥◊Õπ≈–Àπ÷Ëß§√—Èß µ≈Õ¥ 3 ªï

°“√‡°Á∫¢âÕ¡Ÿ≈ ¿“æ·«¥≈âÕ¡ „™â‡§√◊ËÕß Thermohygrometer ¢Õß Delta˙ Model
SK-80TRH «—¥Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ ≥ ®ÿ¥µ‘¥µ—Èß°—∫¥—°„π‡«≈“ 18.00 π. ·≈– 06.00 π.
¢Õß«—π√ÿàß¢÷Èπ ∫—π∑÷°®”π«π ÿ°√ ≥ ®ÿ¥µ‘¥µ—Èß°—∫¥—°  ¿“æ¢ÕßπÈ”∫√‘‡«≥√Õ∫§Õ° —µ«å ™π‘¥
¢Õß —µ«åÕ◊Ëπ∫√‘‡«≥„°≈â‡§’¬ß  ¿“æ°“√∑”π“ √–¬–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ¢â“«  ”À√—∫¢âÕ¡Ÿ≈

6

1. ‡™’¬ß√“¬

2. Õÿµ√¥‘µ∂å
3. ¢Õπ·°àπ
4. æ√–π§√»√’Õ¬ÿ∏¬“
5. ™ÿ¡æ√
6.  ÿ√“…Æ√å∏“π’
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 ¿“æÕ“°“»¢Õß®—ßÀ«—¥„π¿“æ√«¡ „™â¢âÕ¡Ÿ≈®“° ∂“π’µ√«®Õ“°“» °√¡Õÿµÿπ‘¬¡«‘∑¬“
°√–∑√«ß§¡π“§¡ „π·µà≈–®—ßÀ«—¥ ¬°‡«âπ®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“´÷Ëß‰¡à¡’ ®÷ßµâÕß„™â¢âÕ¡Ÿ≈
¢Õß°√ÿß‡∑æ¡À“π§√

√Ÿª∑’Ë 2 °—∫¥—°· ß‰ø·∫∫ Nozawa Light-Trap

°“√®”·π°™π‘¥¬ÿß π”¬ÿßµ—«‡¡’¬®“°°—∫¥—°¡“®”·π°™π‘¥‚¥¬„™â°≈âÕß stereomicro-
scope ¥Ÿ≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ®”·π°µ“¡ Bram14 ·¬°¬ÿß Culex ‡ªìπ Culex
tritaeniorhynchus, Culex gelidus ·≈– Culex fuscocephala (√Ÿª∑’Ë 3) π—∫®”π«π¬ÿß
·µà≈–™π‘¥·¬°‡°Á∫„πÀ≈Õ¥ cryotube À≈Õ¥≈– 200 µ—« ‡°Á∫·™à„π∂—ß‰π‚µ√‡®π‡À≈«
(Õÿ≥À¿Ÿ¡‘ -70 °C) π”°≈—∫¡“¬—ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕµ√«®À“·Õπµ‘‡®π¢Õß‰«√— ‡®.Õ’.‚¥¬«‘∏’
ELISA µàÕ‰ª

°“√«‘‡§√“–Àåº≈°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√–™“°√¬ÿß„πæ◊Èπ∑’Ëæ∫ºŸâªÉ«¬µà“ß°—π
- π”º≈°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–„π·µà≈–‡¥◊Õπ¡“‡¢’¬π°√“ø®”·π°µ“¡æ◊Èπ∑’Ë
- «‘‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß‚¥¬„™â  t-test



6

º≈
ß“
π«
‘®—¬
¥â“
π°
’Ø«
‘∑¬
“∑
“ß
°“
√·
æ∑
¬å

√Ÿª∑’Ë 3 ¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ (Encephalitis Vector Mosquitoes)

º≈°“√»÷°…“
°“√»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π‡°’Ë¬«°—∫¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫„π 6 ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬

ª√“°Øº≈¥—ßπ’È ™π‘¥¢Õß¬ÿß∑’Ëæ∫¡“°∑’Ë ÿ¥∫√‘‡«≥‡≈â“ ÿ°√ ‰¥â·°à ¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫
®”π«π¬ÿßæ“À–Õ¬Ÿà√–À«à“ß√âÕ¬≈– 63.7-93.2 ¢Õß®”π«π¬ÿß∑—ÈßÀ¡¥ ·µ°µà“ß°—π„π·µà≈–æ◊Èπ∑’Ë
√“¬≈–‡Õ’¬¥®–π”‡ πÕ„π√“¬ß“πº≈°“√«‘®—¬‡√◊ËÕß §«“¡À≈“°À≈“¬¢Õß¬ÿß∫√‘‡«≥‡≈â“ ÿ°√
„πæ◊Èπ∑’Ë¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬ §à“¥—™π’§«“¡™ÿ°™ÿ¡ (µ—«/°—∫¥—°-§◊π) ·ª√ª√«πµ“¡
 ¿“æ·«¥≈âÕ¡„π·µà≈–ªï ‚¥¬®”π«π¬ÿß„π™à«ß 3 ªï∑’Ë»÷°…“¡’·π«‚πâ¡≈¥≈ß‡°◊Õ∫∑ÿ°æ◊Èπ∑’Ë ¥—ßπ’È

‡™’¬ß√“¬  √–À«à“ß æ.». 2535-2537 º≈°“√ ”√«®™π‘¥·≈–§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–
æ∫«à“„π∫√√¥“¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫  “¡™π‘¥¡’¬ÿß Cx. tritaeniorhynchus ®”π«π
¡“°∑’Ë ÿ¥ §à“‡©≈’Ë¬®”π«π¬ÿßæ“À– Ÿß ÿ¥„π‡¥◊Õπ°√°Æ“§¡ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡
™ÿ°™ÿ¡¢Õß¬ÿßæ“À– Ÿß ÿ¥„π‡¥◊Õπ°√°Æ“§¡ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß
æ“À–‡ªìπ·∫∫‡¥’¬«°—π∑—Èß 3 ªï ¡’™à«ß∑’Ëæ∫¬ÿßæ“À– Ÿß ÿ¥‡æ’¬ß§√—Èß‡¥’¬« (√Ÿª∑’Ë 4) ·µà§«“¡
™ÿ°™ÿ¡¢Õß¬ÿß¡’·π«‚πâ¡≈¥≈ß¡“°„π·µà≈–ªï §à“‡©≈’Ë¬®”π«π¬ÿßæ“À– Ÿß ÿ¥ „πªï æ.». 2535,
2536 ·≈– 2537 ‡∑à“°—∫ 12,050 (°√°Æ“§¡) 7,443 (°√°Æ“§¡) ·≈– 896 (°√°Æ“§¡)
µ—«/°—∫¥—°-§◊π µ“¡≈”¥—∫

√Ÿª∑’Ë 4 The density of JE vectors during 1992-1994 in Chiang Rai

Culex tritaeniorhyncus Culex gelidus Culex fuscocephala
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Õÿµ√¥‘µ∂ å ¬ÿß Cx. tritaeniorhynchus ‡ªìπ dominant species §à“‡©≈’Ë¬®”π«π¬ÿß
æ“À– Ÿß ÿ¥„πªï æ.». 2535, 2536 ·≈– 2537 ‡∑à“°—∫ 20,453 ( ‘ßÀ“§¡), 9,043 (µÿ≈“§¡)
·≈– 15,181 (¡‘∂ÿπ“¬π) µ—«/°—∫¥—°-§◊π µ“¡≈”¥—∫ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡
¢Õß¬ÿßæ“À–§≈â“¬§≈÷ß°—π„π·µà≈–ªï (√Ÿª∑’Ë 5) ‚¥¬§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–‡√‘Ë¡ Ÿß¢÷Èπµ—Èß·µà
‡¥◊Õπæƒ…¿“§¡ ·≈–‡√‘Ë¡≈¥≈ß„π‡¥◊Õπæƒ»®‘°“¬π À√◊Õ ∏—π«“§¡ „πæ◊Èπ∑’Ëπ’È™à«ß∑’Ëæ∫¬ÿß
æ“À–¡’§«“¡™ÿ°™ÿ¡π“π°«à“æ◊Èπ∑’ËÕ◊Ëπ §«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–„π™à«ß 3 ªï ¡’·π«‚πâ¡≈¥≈ß

√Ÿª∑’Ë 5 The density of JE vectors during 1992-1994 in Uttaradit

Õ¬ÿ∏¬“ ¬ÿß Cx. gelidus ‡ªìπ dominant species §à“‡©≈’Ë¬®”π«π¬ÿßæ“À– Ÿß ÿ¥„πªï
æ.». 2535, 2536 ·≈– 2537 ‡∑à“°—∫ 19,029 ( ‘ßÀ“§¡), 1,863 (°—π¬“¬π) ·≈– 8,862
(µÿ≈“§¡) µ—«/°—∫¥—°-§◊π µ“¡≈”¥—∫ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡„π·µà≈–ªï·µ°µà“ß
°—π‡≈Á°πâÕ¬ (√Ÿª∑’Ë 6) æ.». 2535 ¡’™à«ß∑’Ë¬ÿßæ“À– Ÿß¡“° Õß™à«ß§à“§«“¡™ÿ°™ÿ¡¢Õß¬ÿß
æ“À– Ÿß ÿ¥„π‡¥◊Õπ ‘ßÀ“§¡ ≈¥≈ß„π‡¥◊Õπ°—π¬“¬π ·≈–µÿ≈“§¡ ·µà°≈—∫ Ÿß¢÷Èπ„À¡à„π
‡¥◊Õπæƒ»®‘°“¬π  ”À√—∫¢âÕ¡Ÿ≈ æ.». 2536, 2537 ®”π«π¬ÿßæ“À–≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥
√Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡¡’™à«ß∑’Ë¬ÿßæ“À– Ÿß¡“°™à«ß‡¥’¬«

√Ÿª∑’Ë 6 The density of JE vectors during 1992-1994 in Ayutthaya
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 ÿ√“…Æ√å∏“π’ ¬ÿß Cx. gelidus ‡ªìπ dominant species §à“‡©≈’Ë¬®”π«π¬ÿßæ“À– Ÿß ÿ¥
Õ¬Ÿà„π‡¥◊Õπµÿ≈“§¡∑—Èß “¡ªï √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡§≈â“¬§≈÷ß°—π∑—Èß 3 ªï §◊Õ
¡’™à«ß∑’Ë¡’¬ÿßæ“À– Ÿß¡“°™à«ß‡¥’¬« (√Ÿª∑’Ë 7) ·µà§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–¡’·π«‚πâ¡≈¥≈ß
¡“°„π·µà≈–ªï §à“‡©≈’Ë¬§«“¡™ÿ°™ÿ¡ „πªï 2535, 2536 ·≈– 2537 ‡∑à“°—∫ 16,034 (µÿ≈“§¡),
6,521(µÿ≈“§¡) ·≈– 1,959 (µÿ≈“§¡) µ—«/°—∫¥—°-§◊π µ“¡≈”¥—∫

N
o.

/tr
ap

-n
ig

ht

Month
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

20000

15000

10000

5000

0

1992
1993
1994

√Ÿª∑’Ë 7 The density of JE vectors during 1992-1994 in Surat Thani

™ÿ¡æ√ ¬ÿß Cx. tritaeniorhynchus ‡ªìπ dominant species √–À«à“ßªï æ.». 2535-
2537 §à“‡©≈’Ë¬®”π«π¬ÿß Ÿß ÿ¥‡∑à“°—∫ 3,296 µ—«/°—∫¥—°-§◊π (æƒ»®‘°“¬π), 4,633 (¡’π“§¡)
·≈– 2,183 ( ‘ßÀ“§¡) µ“¡≈”¥—∫ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡‰¡à·πàπÕπ∑—Èß “¡ªï
(√Ÿª∑’Ë 8) æ∫¬ÿßæ“À–µ≈Õ¥ªï·µà®”π«ππâÕ¬°«à“æ◊Èπ∑’ËÕ◊Ëπ
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√Ÿª∑’Ë 8 The density of JE vectors during 1992-1994 in Chumphon

¢Õπ·°àπ ¬ÿß Cx. tritaeniorhynchus ‡ªìπ dominant species §à“‡©≈’Ë¬®”π«π¬ÿß
æ“À– Ÿß ÿ¥ √–À«à“ß æ.». 2535-2537 ‡∑à“°—∫ 4,176 (°—π¬“¬π), 4,799 (°√°Æ“§¡)
·≈– 7,786 (°√°Æ“§¡) µ—«/°—∫¥—°-§◊π µ“¡≈”¥—∫ √Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡∑—Èß
 “¡ªï§≈â“¬§≈÷ß°—π ¡’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß Ÿß Õß™à«ß §◊Õ „π‡¥◊Õπ°√°Æ“§¡·≈–‡¥◊Õπ°—π¬“¬π
(√Ÿª∑’Ë 9)
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º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

√Ÿª∑’Ë 9 The density of JE vectors during 1992-1994 in Khon Kaen

«‘®“√≥å
√–À«à“ßªï æ.». 2524-2537 ¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫„πª√–‡∑»‰∑¬®”π«π

700 √“¬ ∂÷ß 2,084 √“¬µàÕªï ®”π«πºŸâªÉ«¬¡’·π«‚πâ¡≈¥≈ßµ—Èß·µàªï æ.». 2529 ‡¡◊ËÕ
®”·π°µ“¡¿“§æ∫«à“ ¿“§‡Àπ◊Õ¡’Õ—µ√“ªÉ«¬ Ÿß°«à“∑ÿ°¿“§ ≈—°…≥–°“√‡°‘¥‚√§µ“¡ƒ¥Ÿ°“≈
§àÕπ¢â“ß™—¥‡®π ‚¥¬æ∫ºŸâªÉ«¬¡“°„π™à«ßƒ¥ŸΩπ  ”À√—∫¿“§Õ◊Ëπ‰¡à¡’≈—°…≥–‡©æ“–‡À¡◊Õπ„π
¿“§‡Àπ◊Õ ∑”„Àâ ß —¬°—π«à“‡Àµÿ„¥‚√§‰¢â ¡ÕßÕ—°‡ ∫„π¿“§‡Àπ◊Õ®÷ß Ÿß°«à“¿“§Õ◊Ëπ ‡¡◊ËÕ
æ‘®“√≥“¥Ÿªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ«ß®√°“√∂à“¬∑Õ¥‡™◊ÈÕ‰«√— ‡®.Õ’. ·≈–°“√√–∫“¥¢Õß‚√§ ´÷Ëß¡’
À≈“¬ª√–°“√‰¥â·°à  ¿“æ¿Ÿ¡‘Õ“°“» §«“¡Àπ“·πàπ¢Õß —µ«å∑’Ë‡ªìπ·À≈àß¢¬“¬ª√‘¡“≥‡™◊ÈÕ §«“¡
™ÿ°™ÿ¡¢Õß¬ÿßæ“À– »—°¬¿“æ„π°“√π”‚√§¢Õß¬ÿßæ“À– °“√™≈ª√–∑“π ·≈– ¿“æ¿Ÿ¡‘§âÿ¡°—π
¢Õßª√–™“°√ ªí®®—¬∑’Ëπà“»÷°…“«à“Õ“®‡ªìπ “‡Àµÿ ”§—≠„π°“√∑”„Àâ®”π«πºŸâªÉ«¬„π·µà≈–
æ◊Èπ∑’Ë·µ°µà“ß°—π ‰¥â·°à ™π‘¥·≈–§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–  ¿“æ¿Ÿ¡‘Õ“°“» ·≈–°“√µ‘¥‡™◊ÈÕ
¢Õß¬ÿßæ“À– º≈°“√»÷°…“æ∫«à“¿“§‡Àπ◊Õ¡’¬ÿßæ“À–™π‘¥ Cx. tritaeniorhynchus ‡ªìπ
dominant species ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Gould15 ¬ÿß™π‘¥π’È¡’»—°¬¿“æ„π°“√π”‚√§
 Ÿß°«à“¬ÿßæ“À–™π‘¥Õ◊Ëπ‡°◊Õ∫∑ÿ°æ◊Èπ∑’Ë16 §«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À– Ÿß ÿ¥„π¿“§‡Àπ◊Õ‡∑à“°—∫
20,452 µ—«/°—∫¥—°-§◊π ´÷Ëßπ—∫«à“ Ÿß¡“°¢≥–∑’Ëæ◊Èπ∑’ËÕ◊Ëπ´÷Ëß¡’√“¬ß“πæ∫ºŸâªÉ«¬πâÕ¬¡’¬ÿß™π‘¥π’È
πâÕ¬À√◊Õ¡’¬ÿß Cx. gelidus ´÷Ëß‰¡à„™àæ“À–À≈—°‡ªìπ dominant species πÕ°®“°π’Èæ∫«à“
 ¿“æ¿Ÿ¡‘Õ“°“»„π¿“§‡Àπ◊Õ¡’√Ÿª·∫∫∑’Ë·πàπÕπ ƒ¥ŸΩπ‡√‘Ë¡®“°‡¥◊Õπ ¡‘∂ÿπ“¬π- ‘ßÀ“§¡ ™“«π“
®÷ßª≈Ÿ°¢â“«„π™à«ß‡¥◊Õπ ¡‘∂ÿπ“¬π- ‘ßÀ“§¡ ∑ÿ°ªï ∑”„Àâ¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫´÷Ëß¡’
·À≈àß‡æ“–æ—π∏ÿåÕ¬Ÿà„ππ“¢â“« ‡æ‘Ë¡®”π«π¢÷ÈπÕ¬à“ß√«¥‡√Á«„πƒ¥Ÿ°“√∑”π“®π°√–∑—Ëß‡°Á∫‡°’Ë¬«17

‡°‘¥ ¿“«–‡À¡“– ¡µàÕ°“√·æ√à‡™◊ÈÕ‰«√— ‡®.Õ’. πÕ°®“°π’ÈÕÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»°Á¡’º≈µàÕ°“√
√–∫“¥  °“√»÷°…“„π≠’ËªÿÉπ√–À«à“ß æ.». 2493 ™’È„Àâ‡ÀÁπ«à“®”π«πºŸâªÉ«¬°—∫Õÿ≥À¿Ÿ¡‘¡’§«“¡
 —¡æ—π∏å‰ª„π∑“ß‡¥’¬«°—π Õ“®‡ªìπ‡æ√“–‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß«ß®√°“√‡®√‘≠‡µ‘∫‚µ¢Õß¬ÿß —Èπ≈ß ‡™àπ
®“° 11 «—π ‡À≈◊Õ 5-7 «—π  ®”π«π¬ÿß®÷ß‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ·≈–√–¬–øí°µ—«¢Õß‡™◊ÈÕ‰«√— 
„π¬ÿß°Á —Èπ≈ß ®÷ß∑”„Àâ·æ√à‡™◊ÈÕ‰¥â‡√Á« ®÷ß¡—°¡’°“√√–∫“¥À≈—ß hot summer18,19  ”À√—∫Õÿ≥À¿Ÿ¡‘
‡©≈’Ë¬¢Õß¿“§‡Àπ◊Õ„π™à«ß 3 ªï∑’Ë»÷°…“Õ¬Ÿà√–À«à“ß 28-29 Õß»“‡´≈‡´’¬  ¢≥–∑’Ë¿“§„µâÕ¬Ÿà
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√–À«à“ß 27-28 Õß»“‡´≈‡ ’́¬  ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕÕ¬Ÿà√–À«à“ß 28-29 Õß»“‡´≈‡ ’́¬ 
·≈–¿“§°≈“ßÕ¬Ÿà√–À«à“ß 28-30 Õß»“‡´≈‡´’¬  ®–‡ÀÁπ‰¥â«à“Õÿ≥À¿Ÿ¡‘„π∑ÿ°¿“§„°≈â‡§’¬ß°—π
·≈–Õ¬Ÿà„π™à«ß∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‰«√—  ¥—ß¡’√“¬ß“πæ∫«à“‰«√— ‡®.Õ’.‡®√‘≠„π¬ÿßÕ¬à“ß
√«¥‡√Á«∑’ËÕÿ≥À¿Ÿ¡‘‡∑à“°—∫À√◊Õ¡“°°«à“ 28 Õß»“‡´≈‡´’¬ 20,21 À“°æ‘®“√≥“µ√ß®ÿ¥π’È®–‡ÀÁπ
«à“°“√‡®√‘≠¢Õß‰«√— ‡®.Õ’.„π¬ÿß¿“§Õ◊ËπÊ πà“®–‡∑à“°—∫À√◊Õ¡“°°«à“„π¿“§‡Àπ◊Õ ·µà∑’Ë·µ°
µà“ß°—π‡π◊ËÕß®“°¡’ªí®®—¬Õ◊Ëπ‡°’Ë¬«¢âÕß¥â«¬ ‡™àπ §«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥·≈– Ÿß ÿ¥
§«“¡™◊Èπ ª√‘¡“≥πÈ”Ωπ ·≈–§«“¡À≈“°À≈“¬¢Õß™π‘¥¬ÿßæ“À– ´÷Ëß®–‰¥âπ”‡ πÕµàÕ‰ª„π
√“¬ß“π°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß ¿“æ·«¥≈âÕ¡·≈–§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À– ®“°°“√
»÷°…“„π≠’ËªÿÉπæ∫«à“»—°¬¿“æ„π°“√π”‚√§¢Õß¬ÿß„π·µà≈–æ◊Èπ∑’Ë·µ°µà“ß°—π22 ∑”„Àâ ß —¬«à“¬ÿß
æ“À–„π¿“§‡Àπ◊Õπà“®–¡’§«“¡‰«„π°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’.¡“°°«à“¬ÿß„π¿“§Õ◊Ëπ ́ ÷Ëß¬—ß‰¡à¡’√“¬ß“π
·≈–¡’¢âÕ —ß‡°µ«à“„π¿“§‡Àπ◊Õ™“«∫â“ππ‘¬¡‡≈’È¬ß ÿ°√‰«â„µâ∂ÿπ∫â“π ‡π◊ËÕß®“°‡®â“¢Õß ÿ°√°≈—«
«à“ —µ«å®–∂Ÿ°¢‚¡¬∑”„Àâ§π¡’‚Õ°“ √—∫‡™◊ÈÕ‰«√— ‡®.Õ’.®“°¬ÿß∑’Ë‰ª°—¥ —µ«å´÷Ëß¡’‡™◊ÈÕÕ¬Ÿà„π°√–· 
‡≈◊Õ¥∑—ÈßÊ ∑’Ë‚¥¬∏√√¡™“µ‘¬ÿß™π‘¥π’È™Õ∫°—¥ —µ«å (Zoophilic)23 º≈°“√»÷°…“§«“¡™ÿ°™ÿ¡¢Õß
¬ÿßÕ¬à“ßµàÕ‡π◊ËÕß‡ªìπ‡«≈“ 3 ªï æ∫«à“®”π«π¬ÿß„πæ◊Èπ∑’Ë‡°◊Õ∫∑—ÈßÀ¡¥ (¬°‡«âπ®—ßÀ«—¥¢Õπ·°àπ)
≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ (p<0.1)  ´÷ËßÕ“®¡’ “‡Àµÿ ”§—≠¡“®“°‡¡◊ËÕ√“§“∑’Ë¥‘π Ÿß¢÷Èπ ™“«π“
∫“ß à«π®÷ß¢“¬∑’Ë∑”π“·≈â«À—π‰ªª√–°Õ∫Õ“™’æÕ◊Ëπ∑”„Àâæ◊Èπ∑’Ë∑”π“´÷Ëß‡ªìπ·À≈àß‡æ“–æ—π∏ÿå
 ”§—≠¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫≈¥≈ß ·≈–Õ’° “‡ÀµÿÀπ÷Ëß§◊Õ™“«∫â“π‡≈’È¬ß ÿ°√πâÕ¬≈ß
®“°°“√ ”√«®‡¡◊ËÕ æ.». 2535  —ß‡°µæ∫«à“¡’°“√‡≈’È¬ß ÿ°√·∑∫∑ÿ°À≈—ß§“‡√◊Õπ·µà„π™à«ßæ.».
2536-2537 ®”π«π∫â“π∑’Ë‡≈’È¬ß ÿ°√≈¥≈ß‡π◊ËÕß®“°√“§“®”Àπà“¬ ÿ°√‰¡à¥’ Õ“À“√ —µ«å·æß
™“«∫â“π®÷ß‡≈‘°‡≈’È¬ß‡À≈◊Õ·§àø“√å¡„À≠àÊ ∑”„Àâ¬ÿßÀ“·À≈àß‡≈◊Õ¥´÷Ëß®”‡ªìπµàÕ°“√ √â“ß‰¢à¬“°
®”π«π¬ÿß®÷ß≈¥≈ß

À≈“¬§π§‘¥«à“®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫„π¿“§‡Àπ◊Õ≈¥≈ß ‡π◊ËÕß®“°º≈¢Õß
«—§´’π‡æ’¬ßÕ¬à“ß‡¥’¬« ∑—Èßπ’È‡π◊ËÕß®“°‡¡◊ËÕ æ.». 2530 ‡√‘Ë¡¡’‚§√ß°“√„Àâ«—§´’π·°à‡¥Á°
π—°‡√’¬π™—Èπª√–∂¡ªï∑’Ë 1 (Õ“¬ÿ 6-9 ªï) „π®—ßÀ«—¥‡™’¬ß√“¬ªï≈– 18,000 §π ·≈–À≈—ß®“°
π—Èπ¡’·ºπ°“√„Àâ«—§´’π„π‡¥Á°Õ“¬ÿ 1.5-4 ªï „π∫“ß®—ßÀ«—¥ ‚¥¬§“¥«à“‡¥Á°®–¡’¿Ÿ¡‘§âÿ¡°—πµàÕ
‰«√— ‡®.Õ’.„πÕπ“§µ24 ·µà®“°√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§  Õ—µ√“ªÉ«¬¢Õß°≈ÿà¡‡¥Á°Õ“¬ÿ 5-9 ªï ¡’
·π«‚πâ¡≈¥≈ßµ—Èß·µàªï æ.». 252925 °àÕπ∑’Ë®–¡’°“√„Àâ«—§ ’́π ́ ÷Ëßπà“®–‡ªìπº≈¡“®“°ªí®®—¬Õ◊Ëπ
∑’Ë‰¡à‡°’Ë¬«°—∫°“√„Àâ«—§´’π ª√–°Õ∫°—∫¢≥–π—Èπ®”π«πºŸâªÉ«¬„πæ◊Èπ∑’ËÕ◊Ëπ¢Õß¿“§‡Àπ◊Õ‰¡à‰¥â
√—∫«—§´’π°Á≈¥≈ß‡™àπ‡¥’¬«°—∫‡™’¬ß√“¬ ©–π—Èππà“®–¡’ªí®®—¬Õ◊Ëπ∑’Ë∑”„ÀâºŸâªÉ«¬¡’·π«‚πâ¡≈¥≈ß
πÕ°®“°°“√„Àâ«—§´’π º≈®“°°“√«‘®—¬§√—Èßπ’Èæ∫«à“„π™à«ß 3 ªï ∑’Ë»÷°…“§«“¡™ÿ°™ÿ¡¢Õß¬ÿß
æ“À–≈¥≈ß¡“° ‡™àπ‡¥’¬«°—∫°“√≈¥≈ß¢ÕßºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ (µ“√“ß∑’Ë 1) §≈â“¬§≈÷ß
°—∫‡Àµÿ°“√≥å„π≠’ËªÿÉπ ´÷Ëßº≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¬âÕπÀ≈—ß 10 ªï æ∫«à“°“√≈¥≈ß¢Õß¬ÿß
æ“À–‡ªìπªí®®—¬ ”§—≠∑”„ÀâºŸâªÉ«¬≈¥≈ß26 ®“°¢âÕ¡Ÿ≈°“√»÷°…“®π∂÷ßªí®®ÿ∫—π· ¥ß·π«‚πâ¡
„Àâ‡ÀÁπ«à“πà“®–„™â¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À– (No/trap-night) ‡ªìπ —≠≠“π‡µ◊Õπ°“√√–∫“¥‰¥â
‡π◊ËÕß®“°æ∫«à“‡¡◊ËÕ„¥§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–‡ª≈’Ë¬π·ª≈ß Ÿß¢÷Èπ¡“°®–æ∫ºŸâªÉ«¬µ“¡¡“28,29
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·µà®”‡ªìπµâÕß»÷°…“¢âÕ¡Ÿ≈‡°’Ë¬«°—∫¬ÿßæ“À–µàÕ‰ªÕ’°®÷ß®–æ‘ Ÿ®πå ¡¡ÿµ‘∞“π„π∑“ß ∂‘µ‘‰¥â
Õ¬à“ß‰√°Áµ“¡°“√§«∫§ÿ¡‚√§‰¢â ¡ÕßÕ—°‡ ∫Õ¬à“ß∂“«√ §«√®–§”π÷ß∂÷ß°“√§«∫§ÿ¡¬ÿßæ“À–¥â«¬
πÕ°‡Àπ◊Õ®“°°“√„Àâ«—§´’π„π‡¥Á°‚¥¬‡πâπ‡√◊ËÕß°“√¡’ à«π√à«¡¢Õßª√–™“™π °“√„Àâ ÿ¢»÷°…“
·°àª√–™“™π„π°“√ªÑÕß°—π‰¡à„Àâ¡’·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß„°≈â∫√‘‡«≥∫â“π ·≈–§Õ° —µ«å ¡’
°“√»÷°…“æ∫«à“·À≈àßπÈ”™—Ë«§√“«·≈–æ◊Èπ∑’Ëπ“πÈ”‡©Õ–·©–∑’Ë¡’‡»…À≠â“À√◊Õø“ß¢â“«√à«ßÀ≈àπ
‡¡◊ËÕΩπµ°≈ß¡“®–°≈“¬‡ªìπ·À≈àß‡æ“–æ—π∏åÿÕ¬à“ß¥’ ”À√—∫¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫
‡π◊ËÕß®“°≈Ÿ°πÈ”¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫™Õ∫πÈ”À¡—°ø“ß¢â“«À√◊ÕÀ≠â“ ®“°°“√§”π«≥æ∫
«à“æ◊Èπ∑’Ëπ“ 320 µ“√“ß‡¡µ√  “¡“√∂º≈‘µ¬ÿß‰¥â 3 À¡◊Ëπµ—« ¿“¬„π 3-5 «—π29 ®÷ß§«√„Àâ§«“¡
 π„®„π°“√ª√—∫ª√ÿß√–∫∫°“√√–∫“¬πÈ”„ππ“¢â“«

ªí®®—¬∑’ËÕ“®®–‡°’Ë¬«¢âÕßÕ¬à“ß¡“°°—∫°“√√–∫“¥¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫Õ’°Õ¬à“ßÀπ÷Ëß§◊Õ
ª√‘¡“≥πÈ”Ωπ„π™à«ß 3 ªï∑’Ë»÷°…“ ª√‘¡“≥πÈ”Ωπ≈¥≈ß‡°◊Õ∫∑ÿ°æ◊Èπ∑’Ë ∑”„Àâ·À≈àß‡æ“–æ—π∏ÿå
¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫≈¥≈ß ¡’º≈µàÕ°“√·æ√à‡™◊ÈÕ‰«√— ‡®.Õ’. „π¿“§„µâΩπµ°™ÿ°
°«à“¿“§Õ◊Ëπ‡π◊ËÕß®“°Õ‘∑∏‘æ≈¢Õß≈¡¡√ ÿ¡ ®÷ß¡’·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿßæ“À–¡“° ·µà®“°°“√
 ”√«®æ∫«à“§«“¡™ÿ°™ÿ¡µË”°«à“¿“§‡Àπ◊Õ·≈–¿“§°≈“ß  —ππ‘…∞“π«à“‡ªìπ‡æ√“–‚Õ°“ ∑’Ë¬ÿß
ÕÕ°À“°‘π‡æ◊ËÕ ◊∫æ—π∏ÿåÀ√◊Õ·æ√à‡™◊ÈÕ¡’πâÕ¬°«à“æ◊Èπ∑’ËÕ◊Ëπ ‡π◊ËÕß®“°‰¡à “¡“√∂∫‘πΩÉ“Ωπ·≈–≈¡
‰¥â ·≈–‡π◊ËÕß®“°‡™◊ÈÕ‰«√— ‡®.Õ’.„™â‡«≈“‡®√‘≠‡µ‘∫‚µ„π¬ÿß 9-12 «—π ©–π—ÈπÀ≈—ß®“°‰¥â√—∫‡™◊ÈÕ
®“° —µ«å·≈â«¬ÿß∑’Ë¡’™’«‘µÕ¬Ÿà∂÷ß 10 «—π‡∑à“π—Èπ®–·æ√à‡™◊ÈÕ‰¥â 30   ∑”„Àâ ß —¬«à“¬ÿß„π¿“§„µâ à«π
„À≠à¡’Õ“¬ÿ¬“«æÕ∑’Ë®–·æ√à‡™◊ÈÕ‰¥âÀ√◊Õ‰¡à ´÷Ëß¬—ß‰¡à¡’√“¬ß“π°“√«‘®—¬ ¥—ßπ—Èπ„π°“√«“ß·ºπ°“√
§«∫§ÿ¡‚√§‰¢â ¡ÕßÕ—°‡ ∫ ®—ßÀ«—¥§«√®–¡’¢âÕ¡Ÿ≈¥â“π°’Ø«‘∑¬“¢Õß¬ÿßæ“À– √–∫“¥«‘∑¬“
¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫  ¿“æ¿Ÿ¡‘Õ“°“» °“√™≈ª√–∑“π °“√∑”π“ ·≈–°“√‡≈’È¬ß —µ«å ‡æ◊ËÕ
„™â„π°“√µ—¥ ‘π„®‡≈◊Õ°«‘∏’°“√§«∫§ÿ¡¬ÿßæ“À–∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈– “¡“√∂¥”‡π‘π°“√‰¥â∑—π
∑à«ß∑’°àÕπ°“√√–∫“¥ µ√ß°—∫π‚¬∫“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢∑’Ë‡πâπ§«“¡ ”§—≠¢Õß°“√
ªÑÕß°—π°“√‡°‘¥‚√§

µ“√“ß∑’Ë 1 √“¬ß“πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ (√“¬) æ.». 2524 - 2537

 ∂“π∑’Ë 2524 2525 2526 2527 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537

∑—Èßª√–‡∑» 1562 1540 2084 1618 1980 1723 1711 1587 1433 1192 959 929 773 700
‡™’¬ß√“¬ 134 144 186 96 149 88 141 154 132 61 54 28 20 38
Õÿµ√¥‘µ∂å 79 49 83 64 35 45 59 42 30 22 10 14 3 11
¢Õπ·°àπ 34 28 35 49 42 26 21 14 17 28 8 2 2  2
æ√–π§√»√’Õ¬ÿ∏¬“ 14 21 16 23 28 19 20 24 12 17 4 14 5 7
™ÿ¡æ√ 0 0 1 2 3 8 1 2 3 10 14 11 5 7
 ÿ√“…Æ√å∏“π’ 18 28 27 34 38 46 34 29 41 44 21 19 20 18
∑à’Ë¡“ : ¢âÕ¡Ÿ≈°Õß√–∫“¥«‘∑¬“  ”π—°ß“πª≈—¥°√–∑√«ß “∏“√≥ ÿ¢
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 √ÿªº≈
°“√»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π‡°’Ë¬«°—∫¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫„πª√–‡∑»‰∑¬Õ¬à“ßµàÕ

‡π◊ËÕß‡ªìπ‡«≈“ 3 ªï √–À«à“ß‡¥◊Õπ¡°√“§¡ 2535-∏—π«“§¡ 2537 „πæ◊Èπ∑’Ë®—ßÀ«—¥‡™’¬ß√“¬
Õÿµ√¥‘µ∂å æ√–π§√»√’Õ¬ÿ∏¬“  ÿ√“…Æ√å∏“π’ ™ÿ¡æ√ ·≈–¢Õπ·°àπ ´÷Ëß¡’®”π«πºŸâªÉ«¬·µ°µà“ß
°—π ‚¥¬‡°Á∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫™π‘¥¢Õß¬ÿßæ“À– §«“¡™ÿ°™ÿ¡ Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ ª√‘¡“≥πÈ”Ωπ
 ¿“æ°“√∑”π“ ·≈–°“√‡≈’È¬ß ÿ°√ º≈°“√»÷°…“æ∫«àà“¬ÿß Cx. tritaeniorhynchus ́ ÷Ëß‡ªìπæ“
À–À≈—°¢Õß‡™◊ÈÕ‰«√— ‡®.Õ’.‡ªìπ domainant species „πÀ≈“¬æ◊Èπ∑’Ë¬°‡«âπ ¢Õπ·°àπ ·≈–
 ÿ√“…Æ√å∏“π’ ´÷Ëß¡’¬ÿßæ“À–√Õß §◊Õ Cx. gelidus ‡ªìπ dominant species √Ÿª·∫∫°“√
‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡„πæ◊Èπ∑’Ëæ∫ºŸâªÉ«¬ Ÿß‡ªìπ‰ªµ“¡ƒ¥Ÿ°“≈ ‡™àπ‡¥’¬«°—∫≈—°…≥–°“√‡°‘¥‚√§
·≈–æ∫«à“ª√‘¡“≥¬ÿßæ“À– Ÿß¢÷Èπ¡“° °àÕπ∑’Ë®–¡’°“√ª√“°Ø¢ÕßºŸâªÉ«¬ µà“ß®“°æ◊Èπ∑’Ëæ∫ºŸâ
ª É«¬µË”´÷ Ëßª√‘¡“≥¬ÿßæ“À–À≈—°‰¡à Ÿß¡“°„π™à«ßƒ¥Ÿ°“√√–∫“¥¢Õß‚√§ √Ÿª·∫∫°“√
‡ª≈’Ë¬π·ª≈ß§«“¡™ÿ°™ÿ¡‰¡à·πàπÕπ πÕ°®“°π’Èº≈°“√»÷°…“™’È„Àâ‡ÀÁπ«à“®”π«π¬ÿßæ“À–‚√§
‰¢â ¡ÕßÕ—°‡ ∫‡®.Õ’.„πª√–‡∑»‰∑¬¡’·π«‚πâ¡≈¥≈ß∑ÿ°æ◊Èπ∑’Ë Õ¥§≈âÕß°—∫°“√≈¥≈ß¢Õß
®”π«πºŸâªÉ«¬

°‘µµ‘°√√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ π“¬·æ∑¬å®”√Ÿ≠ ¡’¢πÕπ Õ∏‘∫¥’°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

∑’Ë‰¥â°√ÿ≥“µ√«®º≈ß“π«‘®—¬·≈–π”‡º¬·æ√à Dr.Masahiro Takagi, Dr.Yoshio Tsuda
¡À“«‘∑¬“≈—¬π“ß“´“°‘ ª√–‡∑»≠’ËªÿÉπ ∑’Ë‰¥â„Àâ§”ª√÷°…“√–À«à“ß°“√«‘®—¬ º».ª√’™“ Õ—»«‡¥™“πÿ°√
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‰¥â„Àâ§”·π–π”„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ π“¬ ÿæ≈ ‡ªÑ“»√’«ß…å
π“¬¬ÿ∑∏π“ ¿Ÿà∑√—æ¬å π“¬ ÿ¡“» ®—π∑¡“» π“¬™ÿ¡æ≈ ™ÿ¡æ≈√—°…å π“¬ ¡‡¥™ ‡®’¬¡æƒ°…å«—≤π“
π“¬¥ÿ ‘µ ‚π√’ ·≈–π“ß “«≈—¥¥“ ‚π√’ ‡®â“Àπâ“∑’Ë°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å ∑’Ë‰¥â√à«¡‡°Á∫µ—«Õ¬à“ß¬ÿß
æ“À–®“°¿“§ π“¡®π∑”„Àâß“π«‘®—¬§√—Èßπ’È∫√√≈ÿ«—µ∂ÿª√– ß§å

‡Õ° “√Õâ“ßÕ‘ß
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∫∑§—¥¬àÕ
Õÿ∫—µ‘°“√≥å‚√§‰¢â ¡ÕßÕ—°‡ ∫‡°’Ë¬«¢âÕß°—∫ªí®®—¬À≈“¬Õ¬à“ß °“√µ‘¥‡™◊ÈÕ„π¬ÿßæ“À–

´÷Ëß‰¥â·°à Culex tritaeniorhynchus, Cx. gelidus ·≈– Cx. fuscocephala Õ“®‡ªìπµ—«·ª√
(variable) Àπ÷Ëß∑’Ë “¡“√∂∫àß∫Õ°°“√√–∫“¥¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫‰¥â °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕÀ“ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫Õÿ∫—µ‘°“√≥å¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‰¥â√“¬ß“πº≈°“√»÷°…“§«“¡
 —¡æ—π∏å√–À«à“ß°“√µ‘¥‡™◊ÈÕ„π¬ÿßæ“À– °—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ ®“°°“√‡°Á∫
µ—«Õ¬à“ß¬ÿß„π‡¢µ®—ßÀ«—¥Õÿµ√¥‘µ∂å ‡™’¬ß√“¬ ™ÿ¡æ√  ÿ√“…Æ√å∏“π’ ¢Õπ·°àπ Õ¬ÿ∏¬“ ∑ÿ°‡¥◊Õπ
µ‘¥µàÕ°—π‡ªìπ‡«≈“ 3 ªï π”¬ÿß¡“µ√«®À“·Õπµ‘‡®π¢Õß‰«√— ‡®.Õ’. ‚¥¬„™â‡∑§π‘§ ELISA
æ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿß·≈–®”π«πºŸâªÉ«¬¡’§«“¡ —¡æ—π∏å°—π∑—Èß∑“ß∫«° (positive
relationship) ·≈–∑“ß≈∫ (negative relationship) ‚¥¬®—ßÀ«—¥∑’Ëæ∫«à“¡’§«“¡ —¡æ—π∏å∑“ß
∫«°‰¥â·°à Õÿµ√¥‘µ∂å ‡™’¬ß√“¬  ÿ√“…Æ√å∏“π’ ¢Õπ·°àπ Õ¬ÿ∏¬“ ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å
(correlation coefficient, r2) ‡∑à“°—∫ 0.32, 0.07, 0.15, 0.11 ·≈– 0.42 µ“¡≈”¥—∫ „π
æ◊Èπ∑’Ë¥—ß°≈à“« Õ“®®–„™âÕ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿßæ“À–‡ªìπ¥—™π’„π°“√‡µ◊Õπ°“√√–∫“¥¢Õß‚√§
‰¢â ¡ÕßÕ—°‡ ∫‰¥â  ”À√—∫®—ßÀ«—¥∑’Ë¡’§«“¡ —¡æ—π∏å∑“ß≈∫ ‰¥â·°à ®—ßÀ«—¥™ÿ¡æ√ ¡’§à“
 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å ‡∑à“°—∫ -0.04 ‡æ√“–«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿßµË” Õ“®®–µâÕßÀ“
ªí®®—¬Õ◊Ëπ√à«¡¥â«¬„π°“√‡ΩÑ“√–«—ß‚√§
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Abstract
The occurrence of Encephalitis is related to several factors. The infection

rate in vector mosquitoes which are Culex tritaeniorhynchus, Culex gelidus, and
Culex fuscocephala, may be one variable to predict the epidemiological trend of
Encephalitis. The objective of this study was to determine whether there was the
relationship between JE virus infection rate in mosquitoes and the incidence of
Encephalitis cases in 6 provinces of Thailand: Uttaradit, Chiang Rai, Chumphon,
Surat Thani, Khon Kaen and Ayutthaya. Mosquito samples were collected every
month for three years (1992-1994). The JE virus antigen was detected by ELISA
technique. In Uttaradit, Chiang Rai, Surat Thani, Khon Kaen and Ayutthaya, direct
relations were reported with correlation coefficients (r2) of 0.32, 0.07, 0.15, 0.11
and 0.42 repectively, whereas in Chumphon there was an inverse correlation with
a correlation coefficient (r2) of -0.04

Keywords
Infection rate, JEV, JE, mosquitoes, vectors, Thailand

∫∑π”
‚√§‰¢â ¡ÕßÕ—°‡ ∫‡°‘¥®“°À≈“¬ “‡Àµÿ ‡™àπ ‡°‘¥®“°‡™◊ÈÕ®ÿ≈™’æ æ«°·∫§∑’‡√’¬ √“ æ¬“∏‘

ª“√“ ‘µ ‰«√—  À√◊Õ ·¡â°√–∑—Ëß‡°‘¥®“°°“√·æâ«—§´’πªÑÕß°—π‚√§ ·µà∑’Ëæ∫¡“°∑’Ë ÿ¥‡ªìπ “‡Àµÿ
‡°‘¥®“°‡™◊ÈÕ‰«√— ‡®.Õ’. (Japanese Encephalitis Virus) ‡™◊ÈÕ‰«√— ™π‘¥π’È¡’√–¬–øí°µ—«„π§π
ª√–¡“≥ 5-15 «—π ∑”„Àâ‡π◊ÈÕ ¡ÕßÕ—°‡ ∫Õ¬à“ß‡©’¬∫æ≈—π Õ“°“√‡√‘Ë¡¥â«¬¡’‰¢â ª«¥À—« Õ“‡®’¬π
§«“¡¥—π„π ¡Õß‡æ‘Ë¡¢÷Èπ ™—°‡°√Áß ‰¡à√Ÿâ ÷°µ—« ‡ªìπÕ—¡æ“µ ¡’Õ—µ√“µ“¬ Ÿßª√–¡“≥√âÕ¬≈–
10-30 À“°√Õ¥µ“¬ à«π„À≠à¡’Õ“°“√æ‘°“√∑“ß ¡Õß °“√√–∫“¥¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫¡’
¡“π“π·≈â«„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ·≈–·∂∫Ωíòßµ–«—πµ°¢Õß¡À“ ¡ÿ∑√·ª´‘øî° ‡™àπ
ª√–‡∑»≠’ËªÿÉπ ®’π ‡°“À≈’ Õ‘π‡¥’¬ ‰∑¬ œ≈œ ¬ÿßæ“À–‚√§π’È ”À√—∫ª√–‡∑»‰∑¬‰¥â·°à Culex
tritaeniorhynchus, Culex gelidus ·≈– Culex fuscocephala ´÷Ëß¡’·À≈àß‡æ“–æ—π∏ÿåÕ¬Ÿà
„ππ“¢â“« ¡’ ÿ°√‡ªìπµ—«¢¬“¬‡™◊ÈÕ (amplifying host) «ß®√°“√‡°‘¥‚√§‰¢â ¡ÕßÕ—°‡ ∫‡√‘Ë¡
µ—Èß·µà¬ÿß°—¥¥Ÿ¥‡≈◊Õ¥ ÿ°√∑’Ë¡’‡™◊ÈÕ‰«√— „π°√–· ‚≈À‘µ (viremia) ‡™◊ÈÕ‰«√— ‡®.Õ’. ®–‡¢â“‰ª
‡®√‘≠„πµàÕ¡πÈ”≈“¬¬ÿß √–¬–øí°µ—«„π¬ÿßª√–¡“≥ 9-12 «—π ‡¡◊ËÕ¬ÿß‰ª°—¥§π®÷ß∑”„Àâ‡°‘¥°“√
µ‘¥‡™◊ÈÕ1 „πª√–‡∑»‰∑¬‚√§‰¢â ¡ÕßÕ—°‡ ∫√–∫“¥§√—Èß·√°„πªï æ.». 2505 ∑’Ë®—ßÀ«—¥‡™’¬ß„À¡à
À≈—ß®“°π—Èπ¡’ª√–ª√“¬ ·≈–√–∫“¥„À≠àÕ’°§√—Èß„πªï æ.». 2512-2513 ∑’Ë®—ßÀ«—¥‡™’¬ß„À¡à
‡™’¬ß√“¬ Õÿµ√¥‘µ∂å °”·æß‡æ™√ ·≈– ÿ‚¢∑—¬2 ®“°√“¬ß“π¢Õß°Õß√–∫“¥«‘∑¬“  ”π—°ß“π
ª≈—¥°√–∑√«ß “∏“√≥ ÿ¢ æ∫«à“ªï æ.». 2535 æ∫ºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫®“°∑ÿ°®—ßÀ«—¥
√«¡∑—Èß ‘Èπ 929 √“¬ (Õ—µ√“ªÉ«¬ 1.60 µàÕª√–™“°√· π§π) ·≈–¡’√“¬ß“πºŸâªÉ«¬µ“¬ 117 √“¬
(Õ—µ√“ªÉ«¬µ“¬√âÕ¬≈– 12.59)3 ªï æ.». 2536 ®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ 788 √“¬
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(Õ—µ√“ªÉ«¬ 1.35 µàÕª√–™“°√· π§π) ·≈–¡’√“¬ß“πºŸâªÉ«¬µ“¬ 109 √“¬ (Õ—µ√“ªÉ«¬µ“¬
√âÕ¬≈– 13.8)4  ªï æ.». 2537 ®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ 752 √“¬ (Õ—µ√“ªÉ«¬ 1.27
µàÕª√–™“°√· π§π) ·≈–¡’ºŸâ‡ ’¬™’«‘µ√«¡ 82 √“¬ (Õ—µ√“ªÉ«¬µ“¬√âÕ¬≈– 11.0)5

ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥‚√§‰¢â ¡ÕßÕ—°‡ ∫‡®.Õ’. ¡’À≈“¬ª√–°“√ ‰¥â·°à ¬ÿßæ“À–
‡™◊ÈÕ‰«√— ‡®.Õ’. ¿Ÿ¡‘§ÿâ¡°—π¢Õßª√–™“°√ µ≈Õ¥®πªí®®—¬ ¿“æ·«¥≈âÕ¡µà“ßÊ ‡™àπ Õÿ≥À¿Ÿ¡‘
ª√‘¡“≥πÈ”Ωπ æ◊Èπ∑’Ë∑”π“ ª√‘¡“≥ ÿ°√ œ≈œ §≥–ºŸâ«‘®—¬‰¥âæ¬“¬“¡À“§«“¡ —¡æ—π∏å√–À«à“ß
ªí®®—¬µà“ßÊ °—∫®”π«π¢ÕßºŸâªÉ«¬ ‡æ◊ËÕÀ“¥—™π’„π°“√‡µ◊Õπ°“√√–∫“¥·≈–ªí®®—¬‡ ’Ë¬ßµàÕ°“√
µ‘¥‡™◊ÈÕ ∑—Èßπ’È ‰¥â»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßÕ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— „π¬ÿßæ“À–°—∫Õÿ∫—µ‘°“√≥å
¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫„π 6 ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬

«— ¥ÿ·≈–«‘∏’°“√
‡°Á∫¬ÿßµ—«Õ¬à“ß®“°æ◊Èπ∑’Ë∑’Ë¡’ºŸâªÉ«¬ Ÿß ª“π°≈“ß ·≈– µË” Õ¬à“ß≈– 2 ®—ßÀ«—¥ ‚¥¬„™â

Õ—µ√“°“√ªÉ«¬µàÕª√–™“°√· π§π (morbidity rate) ®“° √ÿª√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§
¢Õß°Õß√–∫“¥«‘∑¬“  ”π—°ß“πª≈—¥°√–∑√«ß “∏“√≥ ÿ¢ æ.». 2531 æ◊Èπ∑’Ëæ∫ºŸâªÉ«¬ Ÿß ‰¥â·°à
®—ßÀ«—¥‡™’¬ß√“¬ ·≈–Õÿµ√¥‘µ∂å æ◊Èπ∑’Ë∑’Ëæ∫ºŸâªÉ«¬ª“π°≈“ß ‰¥â·°à ®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“
·≈– ÿ√“…Æ√å∏“π’ ·≈–æ◊Èπ∑’Ëæ∫ºŸâªÉ«¬µË” ‰¥â·°à ®—ßÀ«—¥¢Õπ·°àπ ·≈–™ÿ¡æ√6 ‚¥¬°“√µ‘¥µ—Èß
°—∫¥—°· ß‰ø·∫∫ Nozawa „πÀ¡Ÿà∫â“π∑’Ë¡’π“¢â“« ·≈–‡≈’È¬ß ÿ°√ ®—ßÀ«—¥≈– 3 ®ÿ¥ „π 6 ®—ßÀ«—¥
√«¡ 18 ®ÿ¥ √–¥—∫§«“¡ Ÿß¢Õß°—∫¥—°ª√–¡“≥ 1.5 ‡¡µ√ ®“°æ◊Èπ¥‘π„π‡≈â“ ÿ°√ ‡ªî¥‡§√◊ËÕß
√–À«à“ß‡«≈“ 18.00-06.00 π“Ãî°“ ¢Õß«—π√ÿàß¢÷Èπ ‡√‘Ë¡¥”‡π‘π°“√‡¥◊Õπ¡°√“§¡ 2535 ∂÷ß
‡¥◊Õπ∏—π«“§¡ 2537 ∑ÿ°‡¥◊Õπ ‡¥◊Õπ≈– 1 §√—Èß √«¡ 36 §√—Èß ·≈–®”·π°™π‘¥¢Õß¬ÿß‚¥¬
„™â°≈âÕß®ÿ≈∑√√»πå (stereomicroscope) ¥Ÿ≈—°…≥–∑“ß —≥∞“π«‘∑¬“ π—∫®”π«π¬ÿß·µà≈–
™π‘¥·¬°‡°Á∫„πÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß (cryotube) À≈Õ¥≈– 200 µ—« ‡°Á∫·™à„π∂—ß‰π‚µ√‡®π
‡À≈« (-70 °C) π”°≈—∫¡“¬—ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕµ√«®À“·Õπµ‘‡®π (antigen) ¢Õß‰«√— ‚¥¬«‘∏’
ELISA7 §”π«≥À“Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿßæ“À–‚¥¬„™â Ÿµ√

Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿßæ“À–  =
®”π«πµ—«Õ¬à“ß∑’Ëµ√«®æ∫‡™◊ÈÕ

X 100
®”π«πµ—«Õ¬à“ß∑’Ëµ√«®∑—ÈßÀ¡¥

π”¢âÕ¡Ÿ≈Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßæ“À–°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫
¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å‚¥¬„™â ∂‘µ‘ Spearmanûs correlation coefficient ¥â«¬
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å SPSS win
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º≈°“√»÷°…“
º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ ¡’§«“¡ —¡æ—π∏å°—π√–À«à“ßÕ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— „π¬ÿß

°—∫°“√ª√“°Ø¢ÕßºŸâªÉ«¬ „πæ◊Èπ∑’Ë®—ßÀ«—¥Õÿµ√¥‘µ∂å ‡™’¬ß√“¬  ÿ√“…Æ√å∏“π’ ¢Õπ·°àπ ·≈– Õ¬ÿ∏¬“
§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å ‡∑à“°—∫ 0.32, 0.07, 0.15, 0.11 ·≈– 0.42 µ“¡≈”¥—∫

®“°µ“√“ß∑’Ë 1 π”Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. ®“°¬ÿßæ“À– 6 ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬
¡“§”π«≥À“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬µ≈Õ¥√–¬–‡«≈“ 3 ªï æ∫«à“®—ßÀ«—¥Õÿµ√¥‘µ∂å ¡’Õ—µ√“°“√
µ‘¥‡™◊ÈÕ‰«√—  Ÿß ÿ¥‡∑à“°—∫√âÕ¬≈– 5.4 ¢Õß¬ÿßæ“À–∑’Ë®—∫‰¥â √Õß≈ß¡“ §◊Õ ®—ßÀ«—¥‡™’¬ß√“¬
¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿß‡∑à“°—∫√âÕ¬≈– 2.14 ®—ßÀ«—¥™ÿ¡æ√ ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— µË” ÿ¥
‡∑à“°—∫√âÕ¬≈– 0.26

‡¡◊ËÕæ‘®“√≥“°“√°√–®“¬¢Õß‚√§ æ∫«à“¡’ºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫‡°◊Õ∫∑ÿ°‡¥◊Õπ
µ≈Õ¥ “¡ªï∑’Ë»÷°…“ ‚¥¬∑’Ë®—ßÀ«—¥Õÿµ√¥‘µ∂å ‡√‘Ë¡æ∫ºŸâªÉ«¬‡¥◊Õπ¡°√“§¡ æ∫¡“°¢÷Èπ„π‡¥◊Õπ
‡¡…“¬π æƒ…¿“§¡ ¡‘∂ÿπ“¬π ‚¥¬æ∫ Ÿß ÿ¥‡¥◊Õπæƒ…¿“§¡ ®—ßÀ«—¥‡™’¬ß√“¬ æ∫ºŸâªÉ«¬„π
‡¥◊Õπ¡‘∂ÿπ“¬π °√°Æ“§¡ ·≈– Ÿß ÿ¥„π‡¥◊Õπ ‘ßÀ“§¡ ®—ßÀ«—¥ ÿ√“…Æ√å∏“π’ æ∫ºŸâªÉ«¬ Ÿß ÿ¥
‡¥◊Õπ¡‘∂ÿπ“¬π ®—ßÀ«—¥¢Õπ·°àπ¡’®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫µË” ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
5 ®—ßÀ«—¥ ‚¥¬æ∫ºŸâªÉ«¬ Ÿß ÿ¥ 4 §π „π‡¥◊Õπæƒ»®‘°“¬π  ”À√—∫®—ßÀ«—¥Õ¬ÿ∏¬“ æ∫ºŸâªÉ«¬
‚√§‰¢â ¡ÕßÕ—°‡ ∫∑ÿ°‡¥◊Õπ µ—Èß·µà‡¥◊Õπ¡°√“§¡ ∂÷ß ‡¥◊Õπ∏—π«“§¡ ‚¥¬æ∫ºŸâªÉ«¬®”π«π
 Ÿß ÿ¥‡¥◊Õπ°—π¬“¬π ·≈–®—ßÀ«—¥™ÿ¡æ√æ∫ºŸâªÉ«¬®”π«π Ÿß ÿ¥„π‡¥◊Õπ°—π¬“¬π (µ“√“ß∑’Ë 2)

®–‡ÀÁπ«à“ √Ÿª·∫∫°“√ªÉ«¬‡ª≈’Ë¬π·ª≈ß‰ªµ“¡ƒ¥Ÿ°“≈ (seasonal change) ‚¥¬®–
æ∫ºŸâªÉ«¬ Ÿß„π‡¥◊Õπ¡‘∂ÿπ“¬π °√°Æ“§¡  ‘ßÀ“§¡ ·≈–°—π¬“¬π ´÷Ëß‡ªìπƒ¥ŸΩπ ¬°‡«âπ
®—ßÀ«—¥¢Õπ·°àπ ®”π«πºŸâªÉ«¬πâÕ¬ Õ“®∑”„Àâ‰¡à‡ÀÁπ√Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ßµ“¡ƒ¥Ÿ°“≈

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫°—∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. ®“°
¬ÿßæ“À– „π 6 ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬ √–À«à“ßªï æ.». 2535-2537 ·≈–À“§«“¡ —¡æ—π∏å
‚¥¬„™â ∂‘µ‘ Spearmanûs correlation coefficient (µ“√“ß∑’Ë 3) æ∫«à“®—ßÀ«—¥Õ¬ÿ∏¬“¡’§à“
 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å Ÿß ÿ¥ ‡∑à“°—∫ 0.42 (p = 0.01) ·≈–®—ßÀ«—¥™ÿ¡æ√¡’§à“ —¡ª√– ‘∑∏‘Ï
 À —¡æ—π∏åµË” ÿ¥‡∑à“°—∫ -0.04 (p = 0.82)

µ“√“ß∑’Ë 1 Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π 6 ®—ßÀ«—¥ ¢Õßª√–‡∑»‰∑¬ªï æ.». 2535-2537

‡¥◊Õπ ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.
Õÿµ√¥‘µ∂å 2535 0.00 0.00 4.17 4.35 21.2 47.8 18.3 12.9 17.6 18.0 15.6 0.00

2536 7.69 3.85 0.00 4.54 0.00 6.67 0.00 0.00 0.00 0.00 3.57 0.00
2537 0.00 5.00 0.00 0.00 0.00 3.33 0.00 0.00 0.00 0.00 0.00 0.00

‡™’¬ß√“¬ 2535 0.00 0.00 0.00 7.14 0.00 9.09 33.3 17.1 0.00 0.00 10.3 0.00
2536 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2537 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

™ÿ¡æ√ 2535 0.00 0.00 0.00 0.00 0.00 4.76 0.00 0.00 0.00 0.00 0.00 0.00
2536 0.00 0.00 0.00 4.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2537 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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µ“√“ß∑’Ë 1 Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π 6 ®—ßÀ«—¥ ¢Õßª√–‡∑»‰∑¬ªï æ.». 2535-2537 (µàÕ)

‡¥◊Õπ ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.
 ÿ√“…Æ√å∏“π’ 2535 0.00 0.00 0.00 0.00 0.00 5.56 0.00 0.00 0.00 2.86 0.00 3.03

2536 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2537 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

¢Õπ·°àπ 2535 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.44 0.00 0.00 3.13
2536 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2537 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Õ¬ÿ∏¬“ 2535 0.00 0.00 0.00 0.00 0.00 8.33 0.00 17.4 0.00 6.90 2.56 3.57
2536 0.00 0.00 0.00 0.00 0.00 4.54 0.00 0.00 0.00 0.00 0.00 0.00
2537 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.3 0.00 0.00 0.00 0.00

µ“√“ß∑’Ë 2 ®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ 6 ®—ßÀ«—¥ ¢Õßª√–‡∑»‰∑¬ ªï æ.». 2535-2537

‡¥◊Õπ ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.
Õÿµ√¥‘µ∂å 2535 1 0 0 2 3 1 3 1 2 1 0 0

2536 0 0 0 1 0 0 1 1 0 0 0 0
2537 0 0 0 0 1 1 5 0 1 2 0 0

‡™’¬ß√“¬ 2535 0 0 0 0 2 2 3 12 7 2 0 0
2536 0 0 1 2 3 2 6 5 0 0 1 0
2537 6 1 3 1 8 7 5 2 0 3 1 0

™ÿ¡æ√ 2535 2 1 1 1 0 1 1 2 1 1 0 0
2536 0 0 1 0 0 0 0 1 2 1 1 0
2537 2 1 0 0 0 1 0 0 3 0 0 1

 ÿ√“…Æ√å∏“π’ 2535 0 0 3 0 1 6 3 2 2 1 0 1
2536 0 0 2 1 4 3 2 2 3 2 0 1
2537 2 0 1 2 0 4 1 0 0 0 0 8

¢Õπ·°àπ 2535 1 0 0 0 1 0 0 0 0 0 0 0
2536 0 1 0 0 0 0 0 0 0 1 0 0
2537 0 0 0 0 0 1 0 0 0 1 4 0

Õ¬ÿ∏¬“ 2535 0 1 1 0 1 1 0 1 4 1 2 2
2536 1 0 0 0 0 1 1 1 1 0 0 0
2537 0 0 1 3 0 0 0 1 1 1 1 0
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µ“√“ß∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ßÕ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßæ“À– °—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡Õß
Õ—°‡ ∫ „π 6 ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬ æ.». 2535-2537

®—ßÀ«—¥ §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å √–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
(correlation coefficient, r2) (p-value)

Õÿµ√¥‘µ∂å 0.32 0.055
‡™’¬ß√“¬ 0.07 0.697
™ÿ¡æ√ -0.04 0.820
 ÿ√“…Æ√å∏“π’ 0.15 0.399
¢Õπ·°àπ 0.11 0.515
Õ¬ÿ∏¬“ 0.42 0.010*

*¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

«‘®“√≥å·≈– √ÿª
æ◊Èπ∑’Ë´÷Ëßæ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßæ“À–¡’§«“¡ —¡æ—π∏å°—∫®”π«πºŸâªÉ«¬

‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‰¥â·°à Õÿµ√¥‘µ∂å ‡™’¬ß√“¬  ÿ√“…Æ√å∏“π’ ¢Õπ·°àπ ·≈–Õ¬ÿ∏¬“ ¡’Õ—µ√“
°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßÕ¬Ÿà√–À«à“ß√âÕ¬≈– 0.32-5.4 ¢≥–∑’Ë®—ßÀ«—¥™ÿ¡æ√ ´÷ËßÕ—µ√“°“√
µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßæ“À– —¡æ—π∏å°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫„π∑“ß≈∫ ¡’Õ—µ√“
°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿß‡æ’¬ß√âÕ¬≈– 0.26 º≈°“√»÷°…“∑’Ë®—ßÀ«—¥™ÿ¡æ√§≈â“¬§≈÷ß°—∫°“√
»÷°…“¢Õß Wada8 „πªï æ.». 2518 ∑’Ëª√–‡∑»≠’ËªÿÉπ ´÷Ëßæ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿß‰¡à
 —¡æ—π∏å°—∫¢π“¥¢Õß°“√√–∫“¥¢Õß‚√§ πÕ°®“°π’È¡’º≈°“√»÷°…“¢Õß lgarashi ·≈–§≥–9

„πªï æ.». 2525 ∑’Ë‡™’¬ß„À¡à ´÷Ëßæ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßµË” ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ ∑—ÈßÊ ∑’Ë¢≥–∑’Ë‡°Á∫µ—«Õ¬à“ß¬ÿß Àπ÷Ëß„π “¡¢Õß ÿ°√
´÷Ëß‡ªìπµ—«¢¬“¬‡™◊ÈÕ‰«√— ¡’·Õπµ‘∫Õ¥’µàÕ‰«√— ‡®.Õ’. ®“°°“√»÷°…“§√—Èßπ’È ¡’¢âÕ —ß‡°µ«à“®ÿ¥
µ‘¥µ—Èß°—∫¥—°· ß‰ø¡’§«“¡ ”§—≠¡“° „π°√≥’∑’Ëµ√«®æ∫‡™◊ÈÕ‰«√— „π¬ÿßµË”µâÕßæ‘®“√≥“ ∂“π∑’Ë
‡°Á∫µ—«Õ¬à“ß¬ÿß«à“ ‰¥â®—∫¬ÿß„π∫√‘‡«≥∑’Ë¬ÿß°‘π‡≈◊Õ¥·≈â«À√◊Õ¬—ß ‡æ√“–∂â“¬ÿß∑’Ë®—∫‰¥â‡ªìπ¬ÿß„À¡à
¬—ß‰¡à‰¥â°‘π‡≈◊Õ¥°Áµ√«®‰¡àæ∫‰«√— „π¬ÿß Õ’°ª√–°“√Àπ÷Ëß®–µâÕß‡°Á∫µ—«Õ¬à“ß¬ÿß„Àâ¡“°∑’Ë ÿ¥
‚Õ°“ ∑’Ë®–æ∫¬ÿß¡’‡™◊ÈÕ‰«√— ‡®.Õ’. ®–¡“°¢÷Èπ  ”À√—∫°“√»÷°…“§√—Èßπ’È ‰¥âµ‘¥µ—Èß°—∫¥—°· ß‰ø
¿“¬„π‡≈â“ ÿ°√µ≈Õ¥§◊π ‡æ◊ËÕ¥—°®—∫¬ÿß∑’Ë°‘π‡≈◊Õ¥·≈â«·≈–µ”·Àπàß∑’Ëµ‘¥µ—Èß°—∫¥—°‰¡à§«√ Ÿß¡“°π—°
‡æ√“–¬ÿß∑’Ë°‘π‡≈◊Õ¥Õ‘Ë¡·≈â«®–∫‘π‰¡à‰¥â Ÿß ‡¡◊ËÕ‡°Á∫¬ÿß‰¥â·≈â«µâÕß√–¡—¥√–«—ß‰¡à„Àâ‡™◊ÈÕµ“¬‰ª
‚¥¬°“√·™à„π‰π‚µ√‡®π‡À≈«„Àâ‡√Á«∑’Ë ÿ¥

º≈°“√»÷°…“¢âÕ¡Ÿ≈¢Õß®—ßÀ«—¥Õÿµ√¥‘µ∂å ‡™’¬ß√“¬  ÿ√“…Æ√å∏“π’ ¢Õπ·°àπ ·≈–Õ¬ÿ∏¬“
§≈â“¬§≈÷ß°—∫°“√»÷°…“¢Õß Gingrich ·≈–§≥–10 ∑’Ë∫“ß‡¢π °√ÿß‡∑æ¡À“π§√ ´÷Ëßæ∫«à“
Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿß —¡æ—π∏å°—∫°“√ª√“°Ø¢ÕßºŸâªÉ«¬‚¥¬Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®.Õ’. „π¬ÿßæ“À–
®– Ÿß¢÷Èπ°àÕπ°“√ª√“°Ø¢ÕßºŸâªÉ«¬ ·µà°“√»÷°…“¢Õß Gingrich ·≈–§≥– „™â‡«≈“»÷°…“
‡æ’¬ßªï‡¥’¬« ∑”„Àâ‰¡à “¡“√∂§“¥°“√≥å‰¥â«à“„πªïµàÕÊ ‰ª §«“¡ —¡æ—π∏å®–¬—ß§ß‡ªìπ‡™àπ‡¥‘¡
À√◊Õ‰¡à
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πÕ°®“°Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π¬ÿß·≈â« π—°«‘®—¬À≈“¬∑à“π‰¥âæ¬“¬“¡À“§«“¡ —¡æ—π∏å
√–À«à“ßªí®®—¬ ¿“æ·«¥≈âÕ¡°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‡æ◊ËÕ∑’Ë®–„™â‡ªìπ¥—™π’
æ¬“°√≥å°“√√–∫“¥¢Õß‚√§ ‡™àπ °“√»÷°…“¢Õß Mogi11 „πªï æ.». 2526 ∑’Ëª√–‡∑»≠’ËªÿÉπ ∑’Ë
«‘‡§√“–Àå¢âÕ¡Ÿ≈ ¿“æ¿Ÿ¡‘Õ“°“» √–À«à“ßªï æ.». 2493-2522 °—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡Õß-
Õ—°‡ ∫ æ∫«à“ª√‘¡“≥πÈ”Ωπ™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π- ‘ßÀ“§¡ ¡’§«“¡ —¡æ—π∏å„π∑“ß≈∫°—∫®”π«π
ºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ -0.69 ·µàÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬
„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π- ‘ßÀ“§¡ ¡’§«“¡ —¡æ—π∏å„π∑“ß∫«°°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫
‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 0.64 „π°“√»÷°…“§√—Èßπ’È°Á‰¥â‡°Á∫¢âÕ¡Ÿ≈ ¿“æ¿Ÿ¡‘-
Õ“°“»¥â«¬´÷Ëß®–‰¥â«‘‡§√“–Àå·≈–π”‡ πÕµàÕ‰ª

¢âÕ‡ πÕ·π–
„πæ◊Èπ∑’Ë∑’Ë‡§¬¡’°“√√–∫“¥¢Õß‚√§‰¢â ¡ÕßÕ—°‡ ∫‡ªìπª√–®” §«√®–¡’°“√µ√«®À“

Õ—µ√“°“√µ‘¥‡™◊ ÈÕ‰«√— „π¬ÿß ·≈–®”·π° “¬æ—π∏ÿ å¢Õß‰«√—  ‡æ◊ ËÕ™à«¬„Àâ∑√“∫∂÷ß°“√
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∫∑§—¥¬àÕ
°“√ ”√«®·æ‰¢à·≈–≈Ÿ°πÈ”¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫„π·À≈àßπÈ”∏√√¡™“µ‘¡—°®–

ª√– ∫ªí≠À“‡°’Ë¬«°—∫ ¿“æπÈ”·Àâß‰¡à “¡“√∂µ‘¥µ“¡º≈√–¬–¬“«‰¥â ‡π◊ËÕß®“°·À≈àß‡æ“–
æ—π∏ÿå¢Õß¬ÿß™π‘¥π’ÈÕ¬Ÿà„ππ“¢â“«·≈–·À≈àß¢—ßπÈ”√Õ∫§Õ° —µ«å ¡’°“√ª≈àÕ¬πÈ”‡¢â“ πÈ”ÕÕ°  ¿“æ
πÈ”‰¡à§ß∑’Ë ·≈–∫“ß·Ààß‡ªìπÀ≈ÿ¡¢—ßπÈ”‡≈Á°Ê ´÷Ëß‡°‘¥®“°°“√‰∂æ√«π¥‘π À√◊Õ‡°‘¥®“°√Õ¬‡∑â“
 —µ«å §≥–ºŸâ«‘®—¬®÷ß‰¥â§‘¥À“«‘∏’·°âªí≠À“π’È‚¥¬®”≈Õß·À≈àß‡æ“–æ—π∏ÿå ”À√—∫„Àââ¬ÿßæ“À–π”
‚√§‰¢â ¡ÕßÕ—°‡ ∫«“ß‰¢à‚¥¬„™â¢—πæ≈“ µ‘°„ àπÈ”À¡—°ø“ß¢â“«Ωíß‰«â„π¥‘π∫√‘‡«≥π“¢â“« ·≈–
‡≈â“À¡Ÿ ·≈–»÷°…“°“√«“ß‰¢à¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß
À“°æ∫«à“¬ÿßæ“–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫«“ß‰¢à„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß¥—ß°≈à“« °Á®–‰¥âπ”‰ª
ª√–¬ÿ°µå„™â„π°“√ª√–‡¡‘πº≈§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß‡æ◊ËÕ»÷°…“π‘‡«»«‘∑¬“ À√◊Õ»÷°…“§«“¡
™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß°àÕπ·≈–À≈—ß°“√§«∫§ÿ¡µàÕ‰ª

®“°°“√»÷°…“æ∫«à“√âÕ¬≈– 12.3-20.1 ¢Õß·À≈àß‡æ“–æ—π∏ÿå®”≈Õß¡’·æ‰¢à¢Õß¬ÿßæ“À–
π”‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚¥¬ª√‘¡“≥®– Ÿß¢÷Èπ„π√–À«à“ß‡¥◊Õπæƒ…¿“§¡∂÷ß‡¥◊Õπ°—π¬“¬π
·≈–≈¥µË”≈ß„π‡¥◊Õπµÿ≈“§¡ §«“¡Àπ“·πàπ¢Õß·æ‰¢à„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∫√‘‡«≥π“
¢â“«‡©≈’Ë¬ 2.5 ·æµàÕ®ÿ¥ ·≈–∫√‘‡«≥‡≈â“À¡Ÿ‡©≈’Ë¬ 1.1 ·æµàÕ®ÿ¥ º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“
·À≈àß‡æ“–æ—π∏ÿå®”≈Õß “¡“√∂¥÷ß¥Ÿ¥„Àâ¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫¡“«“ß‰¢à‰¥â  ¡§«√∑’Ë
®–π”‰ªª√–¬ÿ°µå„™âª√–‡¡‘πº≈‡ª√’¬∫‡∑’¬∫§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫„π
∫√‘‡«≥π“¢â“« ·≈–√Õ∫Ê §Õ° —µ«å

Abstract
The dry breeding place was the most prominent problem for assessment

mosquito larval density in the rice field. To solve this problem, artificial breeding
place has been invented by placing plastic bowls contain rice straw and water into
the ground. This study was carried out at the rice field and pigsties in Kasetsart
University, Bangkhen during February to November 1986. The results showed
that eggrafts and larvae were founded 12.3-20.1% of the artificial breeding places.
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The number of positive sites increased during May through September and decreased
in October. The average number of eggrafts in the breeding place of the rice field
and pigsties were 2.5 and 1.1 respectively. After hatching larvae are identified as
Culex tritaeniorhynchus and Cx. gelidus which are Japanese Encephalitis vectors
found in rice field and pigsty breeding places respectively.

Keywords
 Culex tritaeniorhynchus, artificial breeding place

∫∑π”
¬ÿßæ“À–∑’Ë ”§—≠„π°“√π”‡™◊ÈÕ‚√§‰¢â ¡ÕßÕ—°‡ ∫„πª√–‡∑»‰∑¬¡’Õ¬Ÿà 3 ™π‘¥ §◊Õ ¬ÿß

Culex tritaeniorhynchus, Culex gelidus ·≈– Culex fuscocephala ¡—°®–æ∫Õ¬Ÿà¡“°
„π‡¢µ™π∫∑ ·≈–™“π‡¡◊Õß´÷Ëß¡’∑ÿàßπ“ ·≈–¡’°“√‡≈’È¬ßÀ¡Ÿ «—« §«“¬

·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫∑’Ë‰¥â∑”°“√»÷°…“‰«â¡’≈—°…≥–
¥—ßπ’È1,2,3

¬ÿß Culex tritaeniorhynchus ‡ªìπ¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫∑’Ë¡’∫∑∫“∑¡“°∑’Ë ÿ¥
„πª√–‡∑»‰∑¬ ≈Ÿ°πÈ”¬ÿß™π‘¥π’È®–Õ“»—¬Õ¬Ÿà„ππÈ”¢—ßµ“¡√Õ¬‡∑â“«—« §«“¬ À≈ÿ¡∫àÕ ·≈–„ππ“
¢â“«∑’Ë¡’ø“ßÀ≠â“À¡—°‰«â ≈—°…≥–¢ÕßπÈ”®–¡’ ’πÈ”µ“≈ À√◊Õ¡’§√“∫ π‘¡‡À≈Á°∑’Ëº‘«Àπâ“

¬ÿß Culex gelidus ≈Ÿ°πÈ”¬ÿß™π‘¥π’ÈÕ¬Ÿà„π·À≈àßπÈ”¢—ß∑’Ë¡’§«“¡‡πà“‡ ’¬®“°¡Ÿ≈ —µ«å ‡™àπ
¡Ÿ≈À¡Ÿ «—« §«“¬ ¥—ßπ—Èπ·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß™π‘¥π’È®÷ßÕ¬Ÿà„°≈â∫√‘‡«≥∑’Ë¡’°“√‡≈’È¬ß —µ«å

¬ÿß Culex fuscoecphala æ∫≈Ÿ°πÈ”„ππ“¢â“«∑’Ë¡’πÈ”¢—ß ≈—°…≥–πÈ”§àÕπ¢â“ß„  ‡™àπ ∫√‘‡«≥
‡À¡◊ÕßΩ“¬∑’Ë‡ªìπ∑“ß™—°πÈ”‡¢â“π“¢â“« ·≈–„πª≈—°«—« ª≈—°§«“¬ ≈Ÿ°πÈ”¬ÿß™π‘¥π’È∑πµàÕ§«“¡
·Àâß·≈âß‡ªìπÕ¬à“ß¥’  “¡“√∂Õ¬Ÿà√«¡°—π‡ªìπ®”π«π¡“°„πª√‘¡“≥πÈ”‡æ’¬ß‡≈Á°πâÕ¬

ª√–™“°√¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫®–‡ª≈’Ë¬π·ª≈ß‰ªµ“¡ƒ¥Ÿ°“≈ ®–™ÿ°™ÿ¡
¡“°„πƒ¥ŸΩπ ÷́Ëß¡’°“√∑”π“¡“° Gould ·≈–§≥–4 √“¬ß“π«à“®”π«π¢Õß¬ÿßæ“À–‡√‘Ë¡ Ÿßµ—Èß·µà
‡¥◊Õπ‡¡…“¬π∂÷ß‡¥◊Õπæƒ»®‘°“¬π Reisen ·≈–§≥–5 ª√–§Õß ·≈–§≥–2  ”√«®æ∫¬ÿßæ“À–
π”‚√§‰¢â ¡ÕßÕ—°‡ ∫¡“°„π™à«ß‡¥◊Õπ°√°Æ“§¡®π∂÷ß‡¥◊Õπ°—π¬“¬π¢Õß∑ÿ°ªï °“√«—¥√–¥—∫
§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫„πæ◊Èπ∑’Ëµà“ßÊ  “¡“√∂«—¥‰¥â®“°®”π«π¬ÿß‚¥¬
„™â°—∫¥—°· ß‰ø (light trap)6 À√◊Õ®“°®”π«π≈Ÿ°πÈ” À√◊Õ·æ‰¢à„ππ“¢â“« ‚¥¬„™â°√–∫«¬µ—°
°“√µ‘¥µ“¡®”π«π·æ‰¢à·≈–≈Ÿ°πÈ”¬ÿß°Á‡ªìπ«‘∏’Àπ÷Ëß∑’Ë “¡“√∂∫àß™’È∂÷ß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß„πæ◊Èπ∑’Ëπ—Èπ
‰¥â7 Oda8 ‰¥â∑¥≈Õß„™âø“ß¢â“«À¡—°„πµÿà¡¥‘π‡º“‡ªìπ∑’Ë«“ß‰¢à®”≈Õß„π°“√»÷°…“ª√–™“°√¢Õß
¬ÿß Cx. pipiens pallens „πƒ¥Ÿ∑’Ë¡’°“√√–∫“¥

„π°“√»÷°…“§√—Èßπ’È§≥–ºŸâ«‘®—¬‰¥â®”≈Õß·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡Õß-
Õ—°‡ ∫„π∫√‘‡«≥π“¢â“« ·≈–√Õ∫§Õ° —µ«å‡æ◊ËÕ»÷°…“°“√«“ß‰¢à¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡Õß-
Õ—°‡ ∫„π·À≈àß‡æ“–æ—π∏ÿå¥—ß°≈à“« À“°æ∫«à“¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫¡“«“ß‰¢à„π
·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∑’Ë √â“ß¢÷Èπ °Á®–‰¥âπ”‰ªª√–¬ÿ°µå„™âª√–‡¡‘πº≈§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß
‡æ◊ËÕ»÷°…“π‘‡«»«‘∑¬“À√◊Õ»÷°…“§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”°àÕπ·≈–À≈—ß°“√§«∫§ÿ¡
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«— ¥ÿ·≈–«‘∏’°“√
·À≈àß‡æ“–æ—π∏ÿå®”≈Õß¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫π’È  √â“ß¢÷Èπ‚¥¬„™â¢—πæ≈“ µ‘°

Õ¬à“ßÀπ“¢π“¥‡ âπºà“»Ÿπ¬å°≈“ßª√–¡“≥ 21 ‡´πµ‘‡¡µ√  Ÿß 8 ‡´πµ‘‡¡µ√ Ωíß≈ß„πÀ≈ÿ¡∑’Ë
¢ÿ¥‰«â„ππ“¢â“«„Àâª“°¢—ππÈ”‡ ¡Õ°—∫√–¥—∫æ◊Èπ¥‘π ‡¡◊ËÕΩíß¢—π·≈â«„ à¥‘π·≈–ø“ß¢â“«≈ß‰ª„π
À≈ÿ¡®”≈Õßπ’È‡≈Á°πâÕ¬Õ¬à“ß≈–ª√–¡“≥ 1 °”¡◊Õ ‡µ‘¡πÈ”®“°§Ÿ àßπÈ”∫√‘‡«≥π“¢â“«≈ß‰ª®π‡µÁ¡
(Õ¬à“„™âπÈ”ª√–ª“ ‡æ√“–¡’§≈Õ√’π) ∑‘Èß‰«â 1-2 «—π ∫—π∑÷°®”π«π·æ‰¢à·≈–≈Ÿ°πÈ”„π·µà≈–®ÿ¥
∑ÿ°‡¥◊Õπ ‚¥¬‡√‘Ë¡µ—Èß·µà‡¥◊Õπ°ÿ¡¿“æ—π∏å‡ªìπ®”π«π 40 ®ÿ¥ ∂â“æ∫≈Ÿ°πÈ”¬ÿß°Á®–§‘¥‡æ‘Ë¡‡ªìπ
·æ‰¢àÕ’° 1 ·æ¥â«¬ ‡°Á∫·æ‰¢à·≈–≈Ÿ°πÈ”∑’Ëæ∫¡“‡≈’È¬ß„πÀâÕß∑¥≈Õß®π‡ªìπ√–¬–∑’Ë 4 ®÷ßπ”
‰ª®”·π°™π‘¥ ·À≈àß‡æ“–æ—π∏ÿå®”≈Õß„¥∑’Ë·Àâß‰ª À√◊Õ∂Ÿ°∑”≈“¬‡ ’¬À“¬®–‰¡à∂Ÿ°π—∫®”π«π

 ¿“æπÈ”¢Õß·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∑—Èß∑’Ëæ∫·æ‰¢à·≈–‰¡àæ∫·æ‰¢à ®–∂Ÿ°«—¥§ÿ≥¿“æ
¢ÕßπÈ” ‚¥¬„™â‡§√◊ËÕßµ√«®«—¥πÈ”¿“§ π“¡¢Õß Horiba˙ √ÿàπ U-7

§≥–ºŸâ«‘®—¬‰¥â‰ª∑”°“√»÷°…“„π∫√‘‡«≥π“¢â“«¢Õß°√¡«‘™“°“√‡°…µ√ ·≈–§Õ°À¡Ÿ¢Õß
§≥–‡°…µ√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∫“ß‡¢π °√ÿß‡∑æ¡À“π§√

º≈
®“°°“√µ‘¥µ“¡»÷°…“·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∑’Ë √â“ß¢÷Èπæ∫«à“µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√

»÷°…“π—Èπ‰¥â ”√«®æ∫·æ‰¢à·≈–≈Ÿ°πÈ”¬ÿß„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∫√‘‡«≥π“¢â“«®”π«π 32
®ÿ¥®“°®”π«π∑’Ë«“ß‰«â∑—ÈßÀ¡¥ 159 ®ÿ¥ À√◊Õ§‘¥‡ªìπ√âÕ¬≈– 20.1  à«π„π∫√‘‡«≥§Õ°À¡Ÿæ∫
·æ‰¢à·≈–≈Ÿ°πÈ”¬ÿß®”π«π 16 ®ÿ¥®“° 130 ®ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 12.3 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ®”π«π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∑’Ëæ∫·æ‰¢à·≈–≈Ÿ°πÈ”¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫∑’Ë∫√‘‡«≥
π“¢â“«·≈–§Õ°À¡Ÿ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∫“ß‡¢π

ªï 2539

°.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬. µ.§. æ.¬. √«¡
π“¢â“« : ®”π«π∑’Ë«“ß 40 11 45 18 - - - - 15 15 15 - - 159

®”π«π∑’Ëæ∫  2  0  1  5 - - - -  9 10  5 - -  32
%∑’Ëæ∫ 5.0  0 202 27.8 - - - - 60.0 66.7 33.3 - - 20.1
®”π«π·æ‰¢à 2  0  1 12 - - - - 40 20  5 - -  80
‡©≈’Ë¬µàÕ®ÿ¥ 1.0  0 1.0 2.4 - - - - 4.4 2.0 1.0 - -  2.5

§Õ°À¡Ÿ : ®”π«π∑’Ë«“ß 40 15 45 18 - - - - 12 - - - - - - 130
®”π«π∑’Ëæ∫ 4  0  4  3 - - - -  5 - - - - - -  16
%∑’Ëæ∫ 10.0  0 8.9 16.7 - - - - 41.7 - - - - - - 12.3
®”π«π·æ‰¢à 4  0  4  5 - - - -  5 - - - - - -  18
‡©≈’Ë¬µàÕ®ÿ¥  1.0  0 1.0 1.7 - - - - 1.0 - - - - - - 1.1

- - ‰¡à “¡“√∂µ‘¥µ“¡º≈‰¥â
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·æ‰¢à·≈–≈Ÿ°πÈ”∑’Ë ”√«®æ∫∑—ÈßÀ¡¥∂Ÿ°π”¡“®”·π°™π‘¥æ∫«à“‡ªìπ¬ÿßæ“À–π”‚√§‰¢â
 ¡ÕßÕ—°‡ ∫ 2 ™π‘¥ §◊Õ ¬ÿß Culex tritaeniorhynchus ·≈– Culex gelidus  à«π¬ÿßÕ’°
™π‘¥∑’Ë ”√«®æ∫§◊Õ¬ÿß Cx. pipiens quinquefasciatus À√◊Õ∑’Ë√Ÿâ®—°°—π¥’„π™◊ËÕ ¬ÿß√”§“≠

‡¡◊ËÕ∑”°“√§”π«≥À“§à“‡©≈’Ë¬¢Õß®”π«π·æ‰¢àµàÕ·À≈àß‡æ“–æ—π∏ÿå 1 ®ÿ¥ ∑’Ë ”√«®æ∫
µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√»÷°…“ ®–‰¥â§à“‡©≈’Ë¬‡∑à“°—∫ 2.5 ·æµàÕ®ÿ¥∑’Ë∫√‘‡«≥π“¢â“« ·≈–‡∑à“°—∫
1.1 ·æµàÕ®ÿ¥∑’Ë∫√‘‡«≥§Õ°À¡Ÿ ®”π«π‡©≈’Ë¬¢Õß·æ‰¢à∑’Ë ”√«®æ∫„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß
¢Õß·µà≈–‡¥◊Õπ‰¥â· ¥ß‰«â„πµ“√“ß∑’Ë 1

®“°°“√µ√«® Õ∫≈—°…≥–πÈ”®“°·À≈àß‡æ“–æ—π∏ÿå®”≈Õß®”π«π 21 ®ÿ¥ ¥â«¬‡§√◊ËÕß
µ√«®πÈ” Horiba˙ √ÿàπ U-7 æ∫«à“  ¿“æ¢ÕßπÈ”„π®ÿ¥∑’Ëæ∫‰¢à®–¡’§à“§«“¡‡ªìπ°√¥¥à“ß (pH)
Õ¬Ÿà√–À«à“ß 4.5-5.6 ¡’ª√‘¡“≥ÕÕ°´‘‡®π≈–≈“¬Õ¬Ÿà„ππÈ” (DO) √–À«à“ß 0.8-13.3 ppm.
·≈–¡’§à“°“√π”‰øøÑ“ (E) Õ¬Ÿà√–À«à“ß 0.4-0.7 ms/cm ·≈–„π®ÿ¥∑’Ë‰¡àæ∫‰¢à¡’§à“ pH √–À«à“ß
4.1-6.2 §à“ DO √–À«à“ß 3.0-12.9 ppm. §à“ EC √–À«à“ß 0.3-0.6 ms/cm ´÷Ëß ¿“æ¢Õß
πÈ”§≈â“¬§≈÷ß°—π (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2 · ¥ß ¿“æ¢ÕßπÈ”„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß‚¥¬„™â‡§√◊ËÕßµ√«®«—¥πÈ” Horiba˙ √ÿàπ U-7

 ¿“æπÈ” ®ÿ¥∑’Ëæ∫‰¢à      ®ÿ¥∑’Ë‰¡àæ∫‰¢à

®”π«π®ÿ¥ æ‘ —¬ §à“‡©≈’Ë¬ ®”π«π®ÿ¥ æ‘ —¬ §à“‡©≈’Ë¬
Õÿ≥À¿Ÿ¡‘ (˚C) 10 31.6 - 34.0 32.2 10 32.1 - 33.2 32.6
pH 10  4.5 - 5.6  5.2 10 4.1 - 6.2   5.8
DO (ppm) 10  0.8 - 13.3 10.1 10 3.0 - 12.9   8.6
EC (ms/cm) 10  0.4 - 0.7  0.6 10 0.3 - 0.6   0.4

«‘®“√≥å
®“°°“√»÷°…“æ∫«à“¡’°“√«“ß‰¢à¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫„π·À≈àß‡æ“–æ—π∏ÿå

®”≈Õßµ≈Õ¥ªï ·µàÕ—µ√“°“√æ∫®ÿ¥∑’Ë¡’·æ‰¢à®–‡æ‘Ë¡ Ÿß¢÷Èπµ—Èß·µà‡¥◊Õπæƒ…¿“§¡ ·≈– Ÿß ÿ¥„π
‡¥◊Õπ°—π¬“¬π ®”π«π·æ‰¢à‡©≈’Ë¬µàÕ®ÿ¥ Ÿß ÿ¥„π‡¥◊Õπ ‘ßÀ“§¡´÷Ëß‡ªìπ™à«ßƒ¥ŸΩπ º≈°“√
»÷°…“ Õ¥§≈âÕß°—∫°“√»÷°…“§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫¢Õß Gould4,
Reisen5 ·≈–ª√–§Õß2 ¥—ßπ—Èπ°“√„™â·À≈àß‡æ“–æ—π∏ÿå®”≈Õß™à«¬„π°“√»÷°…“ª√–™“°√¢Õß¬ÿß
æ“À–„π™à«ß∑’Ë¡’Ωπµ°πâÕ¬ À√◊Õ·À≈àß‡æ“–æ—π∏ÿå„π∏√√¡™“µ‘·Àâß®–∑”„Àâ°“√»÷°…“¢âÕ¡Ÿ≈
‡°’Ë¬«°—∫¬ÿß™π‘¥π’È‡ªìπ‰ª‰¥â ¡∫Ÿ√≥å ·≈–∫√√≈ÿ«—µ∂ÿª√– ß§å¬‘Ëß¢÷Èπ·µà„π°“√π”‰ªª√–¬ÿ°µå„™âπ’È
§«√®–§”π÷ß∂÷ß ¿“ææ◊Èπ∑’Ë∑’Ë®–∑”°“√»÷°…“ ®ÿ¥∑’Ë®–«“ß·À≈àß‡æ“–æ—π∏ÿå§«√®–ª≈Õ¥¿—¬®“°
°“√‰∂æ√«π¥‘π À√◊ÕÀà“ß®“°∑“ß‡¥‘π¢Õß«—«§«“¬ ‡π◊ËÕß®“°§≥–ºŸâ«‘®—¬æ∫«à“„π√–À«à“ß°“√»÷°…“
·À≈àß‡æ“–æ—π∏ÿå®”≈Õß‰¥â∂Ÿ°∑”≈“¬‡ ’¬À“¬ ‡π◊ËÕß®“° “‡Àµÿ¥—ß°≈à“« ·≈–∫“ß§√—Èß¡’°“√ Ÿ≠À“¬
∑”„Àâ®”π«π„π·µà≈–‡¥◊Õπ·µ°µà“ß°—π·≈–„π∫“ß‡¥◊Õπ‰¡à “¡“√∂µ‘¥µ“¡º≈‰¥â Õ¬à“ß‰√°Á¥’
§≥–ºŸâ«‘®—¬‰¡à “¡“√∂‡ª≈’Ë¬πæ◊Èπ∑’Ë∑¥≈Õß‰¥â ‡æ√“–¡’Õÿª √√§„π°“√‡¥‘π∑“ß‰ªµ‘¥µ“¡º≈
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º≈°“√µ√«® ¿“æπÈ”„π·À≈àß‡æ“–æ—π∏ÿå®”≈Õß∑’Ëæ∫‰¢à·≈–‰¡àæ∫·æ‰¢à æ∫«à“ ¿“æπÈ”
„°≈â‡§’¬ß°—π®–·µ°µà“ß°—π°Áµ√ß‡©æ“–µ”·Àπàß∑’Ë«“ß ©–π—Èπ “‡Àµÿ∑’Ë∑”„Àâ¬ÿß‰¡à«“ß‰¢à„π∫“ß
®ÿ¥Õ“®‡π◊ËÕß¡“®“° ¿“æ·«¥≈âÕ¡Õ◊Ëπ‡™àπ · ß·¥¥ ≈¡ ·≈–«—™æ◊™∑’Ë≈âÕ¡√Õ∫ ´÷Ëß®–‰¥â¡’°“√
»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª À“°®–π”«‘∏’π’È‰ªª√–¬ÿ°µå„™â§«√®–¡’°“√»÷°…“‡°’Ë¬«°—∫µ”·Àπàß∑’Ë
®–«“ß·À≈àß‡æ“–æ—π∏ÿå®”≈Õß «à“¡’§«“¡·µ°µà“ß°—πÀ√◊Õ‰¡à „π°“√¥÷ß¥Ÿ¥¬ÿß„Àâ¡“«“ß‰¢à‚¥¬
°“√‡ª√’¬∫‡∑’¬∫°“√«“ß‰¢à„π·À≈àß‡æ“–æ—π∏ÿå·µà≈–®ÿ¥·≈–‡≈◊Õ°µ”·Àπàß∑’Ëæ∫«à“¡’°“√«“ß‰¢à
 Ÿß ÿ¥‡æ◊ËÕ∑”°“√»÷°…“ª√–™“°√¬ÿßµàÕ‰ª
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™à«ß‡«≈“·≈–∫√‘‡«≥∑’Ë‡ ’Ë¬ßµàÕ°“√°—¥¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫

Time Intervals and Location of Biting and Flying Activities

of JE Vectors

Õπÿ √≥å ¡“≈—¬π«≈ Anusorn Malainual

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

ª√–§Õß æ—π∏åÕÿ‰√ Prakong Phan-Urai

°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å Division of Medical Entomology
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ªï∑’Ë 29 ©∫—∫∑’Ë 2 ‡¡…“¬π-¡‘∂ÿπ“¬π 2530.

∫∑§—¥¬àÕ
°“√»÷°…“™à«ß‡«≈“∫‘π, ™à«ß‡«≈“°—¥ ·≈–∫√‘‡«≥∑’Ë‡ ’Ë¬ßµàÕ°“√°—¥ ¢Õß¬ÿßæ“À–‚√§

‰¢â ¡ÕßÕ—°‡ ∫ (Culex tritaeniorhynchus, Culex gelidus, Culex fuscocephala) ‚¥¬
„™â°—∫¥—°¬ÿß Monks Wood ·≈–À“Õ—µ√“°“√°—¥‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ »÷°…“∑’ËÀ¡Ÿà∫â“πÀπÕßªîôß‰°à
µ”∫≈π“∫àÕ§” Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥°”·æß‡æ™√ „πªï æ.». 2527-2529 ™à«ß‡«≈“°“√∫‘π
¢Õß¬ÿßæ“À– ‡√‘Ë¡µ—Èß·µà 19.00 π. ™à«ß‡«≈“∑’Ëæ∫¡“° §◊Õ 20.00-21.00 π. ·≈– 23.00-
04.00 π. ™à«ß‡«≈“°“√°—¥¢Õß¬ÿßæ“À– ‡√‘Ë¡µ—Èß·µà 19.00 π. ™à«ß‡«≈“∑’Ëæ∫¡“°§◊Õ 19.00-
22.00 π. ∑’Ë∫√‘‡«≥∫â“π ·≈–§Õ° —µ«å æ∫«à“∑’Ë∫√‘‡«≥§Õ° —µ«å‡ ’Ë¬ßµàÕ°“√°—¥¢Õß¬ÿßæ“À–
 Ÿß°«à“∫√‘‡«≥∫â“π

Abstract
During 1984-1986 the study on flying, biting activities and biting risk

locations of Culex tritaenirohynchus, Culex gelidus and Culex fuscocephala which
are JE vectors was carried out in Ban Nongpingkai, Nabokam district Amphoe
Muang, Kamphaeng Phet province. Evaluation method of this study used Monks
Wood light traps and Human biting collections. The results revealed that flying
activities of JE vectors began at 19.00 and the two high peaks were between
20.00-21.00 and 23.00-04.00. Biting activities began at 19.00 and the highest
peak was between 19.00-20.00. The surveys of JE vectors found that biting of JE
vectors around animal shelters were riskier than around the houses.

Keywords
Biting and flying activities, JE vectors, Culex tritaeniorhynchus, Culex gelidus,
Culex fuscocephala.
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∫∑π”
‚√§‰¢â ¡ÕßÕ—°‡ ∫®“°‡™◊ÈÕ‰«√— ‡®.Õ’. √“¬ß“π√–∫“¥§√—Èß·√°„πª√–‡∑»‰∑¬ªï æ.». 2505

°“√√–∫“¥‰¥â·æ√à°√–®“¬°«â“ß¢«“ß¡“°¢÷Èπ∑ÿ°Ê ªï æ∫‚√§π’È¡“°„π¿“§‡Àπ◊Õ √Õß¡“§◊Õ
¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‡√‘Ë¡æ∫‚√§π’È¡“°¢÷Èπ„π¿“§°≈“ß ¿“§„µâ¡’πâÕ¬ √“¬ß“π‚√§π’È®“°∑—Ë«
ª√–‡∑»¡’ª√–¡“≥ªï≈– 2,000 √“¬ πÕ°®“°π’ÈÕ—µ√“°“√µ“¬ Ÿß∂÷ß 20-35% ¬—ß∑”„Àâ‡°‘¥§«“¡
æ‘°“√∑“ß°“¬ ‡ªìπÕ—¡æ“µ ·≈–∑”„Àâ ¡Õß‡ ◊ËÕ¡ ¡√√∂¿“æÕ’°¥â«¬1

 “‡Àµÿ·≈–°“√µ‘¥µàÕ¢Õß‚√§π’È‡°‘¥®“°‡™◊ÈÕ‰«√— ‡®.Õ’. „πª√–‡∑»‰∑¬æ∫¬ÿßæ“À–∑’Ë ”§—≠
3 ™π‘¥ §◊Õ Cx. tritaeniorhynchus Cx. gelidus ·≈– Cx. fuscocephala ¬ÿß‡À≈à“π’È¡’
·À≈àß‡æ“–æ—π∏ÿå∫√‘‡«≥π“¢â“«∑’Ë¡’πÈ”2 ‚¥¬¡’ —µ«å∑’Ë‡ªìπµ—«°“√„π°“√·æ√à‡™◊ÈÕ‰«√— ‡®.Õ’. ∑’Ë
 ”§—≠ §◊Õ  ÿ°√3 ·≈–¬—ßæ∫„π¡â“, ‚§, °√–∫◊Õ, ‡ªì¥, ‰°à, π°°√–®Õ°,  ÿπ—¢, ·≈–§â“ß§“« ·µà
®–‡ªìπµ—«°“√ ”§—≠„π°“√·æ√à‡™◊ÈÕ‰«√— ‡®.Õ’. ¡“°πâÕ¬‡æ’¬ß„¥π—Èπ ¬—ß‰¡àª√“°ØÀ≈—°∞“π¬◊π¬—π4

ª√–‡∑»‰∑¬‡ªìπª√–‡∑»‡°…µ√°√√¡ ¡’æ◊Èπ∑’Ë°“√ª≈Ÿ°¢â“«ª√–¡“≥ 16 ≈â“π‰√à ·≈–
ª√–™“™π„π™π∫∑¡’°“√‡≈’È¬ß —µ«å ‡™àπ  ÿ°√, ‚§, °√–∫◊Õ ‡ªìπµâπ5 ‚¥¬‡©æ“–∑“ß¿“§‡Àπ◊Õ
ª√–™“™π„π™π∫∑π‘¬¡‡≈’È¬ß —µ«å‰«â„°≈â°—∫∫â“π‡√◊Õπ ª√–°Õ∫°—∫¡’·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß
æ“À–π”‚√§π’È §◊Õ π“¢â“« ∑”„Àâª√–™“™π¡’‚Õ°“ ∂Ÿ°¬ÿßæ“À–∑’Ë¡’‡™◊ÈÕ‰«√— ‡®.Õ’. °—¥·≈–ªÉ«¬
‡ªìπ‚√§‰¢â ¡ÕßÕ—°‡ ∫ Ÿß¡“° ‡æ◊ËÕ·°â‰¢ªí≠À“π’È §≥–ºŸâ«‘®—¬®÷ß‰¥â∑”°“√»÷°…“™à«ß‡«≈“·≈–
 ∂“π∑’Ë´÷Ëß‡ ’Ë¬ßµàÕ°“√°—¥¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫

«— ¥ÿ·≈–«‘∏’°“√
æ◊Èπ∑’Ë∑’Ë∑”°“√»÷°…“ §◊Õ À¡Ÿà∫â“πÀπÕßªîôß‰°à µ”∫≈π“∫àÕ§” Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥

°”·æß‡æ™√ Õ¬ŸàÀà“ß®“°‡¢µ‡∑»∫“≈‰ª∑“ß∑‘»µ–«—πµ°ª√–¡“≥ 20 °‘‚≈‡¡µ√ ¡’æ◊Èπ∑’Ëª√–¡“≥
200 ‰√à  ¿“ææ◊Èπ∑’Ë à«π„À≠à‡ªìππ“¢â“«·≈–ÀπÕßπÈ” ¡’ª√–™“°√ 1,830 §π ·≈–¡’∫â“πÕ¬Ÿà
Õ“»—¬ª√–¡“≥ 100 À≈—ß§“‡√◊Õπ ¥—ß· ¥ß‰«â„π¿“æ∑’Ë 1



30

º≈
ß“
π«
‘®—¬
¥â“
π°
’Ø«
‘∑¬
“∑
“ß
°“
√·
æ∑
¬å

N
µ“°

µ“°

 ÿ‚¢∑—¬

 ÿ‚¢∑—¬

æ‘…≥ÿ‚≈°

Õ.‡¡◊Õß

Õ.‰∑√ß“¡
æ‘®‘µ√

Õ.Õ“≥ÿ«√≈—°…∫ÿ√’

Õÿâ¡º“ß

°‘Ëß Õ.§≈Õß≈“π

°‘Ëß Õ.
≈“π°√–∫◊Õ

Õ.§≈Õß¢≈ÿß

Õ.æ√“π°√–µà“¬

µ.π“∫àÕ§”

π§√ «√√§å

¿“æ∑’Ë 1 · ¥ß‡¢µÕ”‡¿Õµà“ßÊ „π®—ßÀ«—¥°”·æß‡æ™√ ( à«π·√‡ß“§◊Õæ◊Èπ∑’Ë∑’Ë∑”°“√»÷°…“)

√–¬–‡«≈“»÷°…“Õ¬Ÿà„π™à«ß¢Õß‡¥◊Õπ¡‘∂ÿπ“¬π 2527, æƒ…¿“§¡ 2529 ·≈–°√°Æ“§¡ 2529

«‘∏’°“√

1) µ‘¥°—∫¥—°¬ÿß™π‘¥ Monks Wood (¿“æ∑’Ë 2) ®”π«π 2 ‡§√◊ËÕß∑’Ë‡≈â“À¡Ÿ ‡ªî¥‡§√◊ËÕßµ—Èß
·µà‡«≈“ 18.00 π. ∂÷ß 06.00 π. π—∫®”π«π·≈–™π‘¥¢Õß¬ÿßæ“À–∑’Ë¥—°‰¥â∑ÿ°™—Ë«‚¡ß ‡ªìπ‡«≈“
3 «—π

2) ®—∫¬ÿß∑’Ë¡“°—¥§π´÷Ëß‡ªìπ‡À¬◊ËÕ∫√‘‡«≥∫â“πµ—Èß·µà‡«≈“ 18.00 π. ∂÷ß‡«≈“ 06.00 π.
‚¥¬„™âæπ—°ß“π 3 §π  ≈—∫°—π®—∫„π∫â“π‡¥’¬«°—π§√—Èß≈– 1 §π §π≈– 20 π“∑’ ∑ÿ°™—Ë«‚¡ß
π—∫®”π«π·≈–™π‘¥¢Õß¬ÿßæ“À–∑’Ë®—∫‰¥â·µà≈–™—Ë«‚¡ß „π‡¥◊Õπæƒ…¿“§¡·≈–‡¥◊Õπ°√°Æ“§¡
‡¥◊Õπ≈– 1 §√—Èß
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3) ®—∫¬ÿß∑’Ë¡“°—¥§π´÷Ëßπ—Ëßµ“¡®ÿ¥µà“ßÊ §◊Õ ‡≈â“À¡Ÿ §Õ°§«“¬ ·≈–∫√‘‡«≥∫â“π∑’ËÀà“ß
®“°§Õ° —µ«å„π√—»¡’ 100 ‡¡µ√ ‡«≈“ 19.30 π. ∂÷ß 20.30 π. ®ÿ¥≈– 1 §π  ≈—∫µ”·Àπàß
°—π∑ÿ°«—π ‡ªìπ®”π«π 5 «—π

¿“æ∑’Ë 2 °—∫¥—°¬ÿß™π‘¥ Monks wood æ√âÕ¡Õÿª°√≥å

º≈
°“√„™â°—∫¥—°¬ÿß Monks Wood ¥—°¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫™π‘¥µà“ßÊ „π‡¥◊Õπ

¡‘∂ÿπ“¬π ‡√‘Ë¡æ∫¬ÿßæ“À–∑—Èß 3 ™π‘¥ ‡«≈“ 19.00 π. ™à«ß‡«≈“∑’Ëæ∫¡“°§◊Õ 20.00-21.00 π.
·≈– 23.00-04.00 π. ®”π«π Ÿß ÿ¥∑’Ëæ∫ 118.3 µ—«µàÕ°—∫¥—°µàÕ™—Ë«‚¡ß ¢Õß™à«ß‡«≈“ 01.00-
02.00 π. (¿“æ∑’Ë 3 °.) ¬ÿß Cx. tritaeniorhynchus ´÷Ëß‡ªìπ¬ÿßæ“À–∑’Ë ”§—≠ æ∫¡“° 2
™à«ß‡«≈“§◊Õ 20.00-21.00 π. ·≈– 23.00-04.00 π. (¿“æ∑’Ë 3 ¢.)  ”À√—∫¬ÿß Cx. gelidus
·≈– Cx. fuscocephala æ∫®”π«ππâÕ¬µ≈Õ¥§◊π µ—Èß·µà‡«≈“ 19.00-05.00 π. (¿“æ∑’Ë 3 §.)
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¿“æ∑’Ë 3 ®”π«π¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ (Cx. tritaeniorhynchus, Cx. gelidus, Cx. fuscocephala)
∑’Ë¥—°‰¥â®“°°—∫¥—°¬ÿß Monks Wood „π™—Ë«‚¡ßµà“ßÊ √–À«à“ß‡«≈“ 18.00-06.00 π.

°. ®”π«π√«¡¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫

¢. ¬ÿß Cx. tritaeniorhynchus

§. ¬ÿß Cx. gelidus °—∫ Cx. fuscocephala

Cx. gelidus
Cx. fuscocephala

150

100

50

0

µ—«
/ °

—∫¥
—°/

 ™
—Ë«‚

¡ß

18
.3

0

19
.3

0

20
.3

0

21
.3

0

22
.3

0

23
.3

0

24
.3

0

01
.3

0

02
.3

0

03
.3

0

04
.3

0

05
.3

0

18
.3

0

19
.3

0

20
.3

0

21
.3

0

22
.3

0

23
.3

0

24
.3

0

01
.3

0

02
.3

0

03
.3

0

04
.3

0

05
.3

0

18
.3

0

19
.3

0

20
.3

0

21
.3

0

22
.3

0

23
.3

0

24
.3

0

01
.3

0

02
.3

0

03
.3

0

04
.3

0

05
.3

0

150

100

50

0

5
0
4
0
3
1
0

µ—«
/ °

—∫¥
—°/

 ™
—Ë«‚

¡ß
µ—«

/ °
—∫¥

—°/
 ™

—Ë«‚
¡ß

°.

¢.

§.



33

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

°“√®—∫¬ÿßæ“À–‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ≈àÕ„π‡¥◊Õπæƒ…¿“§¡·≈–‡¥◊Õπ°√°Æ“§¡ ‡√‘Ë¡æ∫
¬ÿßæ“À– µ—Èß·µà‡«≈“ 19.00 π. ™à«ß‡«≈“∑’Ëæ∫¡“°§◊Õ 19.00-22.00 π. ®”π«π Ÿß ÿ¥∑’Ëæ∫ 22.5
µ—«µàÕ§πµàÕ™—Ë«‚¡ß „π™à«ß‡«≈“ 19.00-20.00 π. (¿“æ∑’Ë 4 °.) ¬ÿß Cx. tritaeniorhynchus
æ∫¡“°„π™à«ß‡«≈“ 19.00-22.00 π. (¿“æ∑’Ë 4 ¢.) Cx. gelidus 20.00-21.00 π., 22.00-
23.00 π. ·≈– 24.00-01.00 π. ¬ÿß Cx. fuscocephala æ∫®”π«ππâÕ¬„π™à«ß‡«≈“ 19.00-
20.00 π. æ∫ 3.0 µ—«µàÕ§πµàÕ™—Ë«‚¡ß (¿“æ∑’Ë 4 §.)
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°. ®”π«π√«¡¬ÿßæ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫

¢. ¬ÿß Cx. tritaeniorhynchus

§. ¬ÿß Cx. gelidus °—∫ Cx. fuscocephala

¿“æ∑’Ë 4 ®”π«π¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ (Cx. tritaeniorhynchus, Cx. gelidus, Cx. fuscocephala)
∑’Ë®—∫‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ≈àÕ„π™—Ë«‚¡ßµà“ßÊ √–À«à“ß‡«≈“ 18.00-06.00 π.
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Õ—µ√“°“√°—¥¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫µ“¡ ∂“π∑’Ëµà“ßÊ · ¥ß‰«â„πµ“√“ß∑’Ë 1
®–‡ÀÁπ«à“∫√‘‡«≥§Õ°‡≈’È¬ß —µ«å¡’¬ÿßæ“À–¡“°—¥¡“°°«à“∫√‘‡«≥∫â“π∑’ËÀà“ß§Õ° —µ«å °≈à“«§◊Õ
„π‡¥◊Õπæƒ…¿“§¡®—∫¬ÿßæ“À–∑’Ë‡≈â“À¡Ÿ‰¥â 3 µ—«µàÕ§πµàÕ™—Ë«‚¡ß ∑’Ë§Õ°§«“¬ 1.5 µ—«µàÕ§π
µàÕ™—Ë«‚¡ß ∑’Ë∫√‘‡«≥∫â“π‰¡à¡’¬ÿßæ“À–‡≈¬  à«π„π‡¥◊Õπ°√°Æ“§¡®—∫¬ÿßæ“À–∑’Ë‡≈â“À¡Ÿ‰¥â 84.4
µ—«µàÕ§πµàÕ™—Ë«‚¡ß ∑’Ë§Õ°§«“¬ 50.3 µ—«µàÕ§πµàÕ™—Ë«‚¡ß „π∫√‘‡«≥∑’ËÀà“ß§Õ° —µ«å®—∫‰¥â‡æ’¬ß
20.3 µ—«µàÕ§πµàÕ™—Ë«‚¡ß §‘¥‡ªìπ¬ÿß Cx. tritaeniorhynchus ∑’Ë®—∫‰¥â∫√‘‡«≥§Õ° —µ«å‡∑à“°—∫
2 µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπæƒ…¿“§¡ ·≈– 53.8 µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπ°√°Æ“§¡
 à«π∫√‘‡«≥∫â“π®—∫‰¥â 17.7 µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπ°√°Æ“§¡ ¬ÿß Cx. gelidus ∑’Ë®—∫‰¥â
∫√‘‡«≥§Õ° —µ«å 0.2 µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπæƒ…¿“§¡ ·≈– 2.2 µ—«µàÕ§πµàÕ™—Ë«‚¡ß
„π‡¥◊Õπ°√°Æ“§¡ ∑’Ë∫√‘‡«≥∫â“π®—∫‰¥â‡æ’¬ß 0.3 µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπ°√°Æ“§¡  ”À√—∫¬ÿß
Cx. fuscocephala ∑’Ë®—∫‰¥â∫√‘‡«≥§Õ° —µ«å 11.5 µ—«µàÕ§πµàÕ™—Ë«‚¡ß ·≈–∑’Ë∫√‘‡«≥∫â“π 2.3
µ—«µàÕ§πµàÕ™—Ë«‚¡ß„π‡¥◊Õπ°√°Æ“§¡‡∑à“π—Èπ

µ“√“ß∑’Ë 1 Õ—µ√“°“√°—¥ (µ—«µàÕ§πµàÕ™—Ë«‚¡ß) ¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ≈àÕ
∑’Ë∫√‘‡«≥‡≈â“À¡Ÿ §Õ°§«“¬ ·≈–∫√‘‡«≥∫â“π ®—ßÀ«—¥°”·æß‡æ™√ (æƒ…¿“§¡, °√°Æ“§¡ 2529)

™π‘¥¬ÿß ‡≈â“À¡Ÿ §Õ°§«“¬ √«¡§Õ° —µ«å ∫â“π §Õ° —µ«å:∫â“π

æ.§. °.§. æ.§. °.§. æ.§. °.§. æ.§. °.§. æ.§. °.§.
Culex tritaeniorhynchus 3 75.7 1 31.7 2 53.8 0 17.7 2:0 3:1
Cx. gelidus 0 3 0.5 1.3 0.2 2.2 0 0.3 0.2:0 7.3:1
Cx. fuscocephala 0 57 0 17.3 0 11.5 0 2.3 0:0 5:1

®”π«π¬ÿßæ“À– 3 84.4 1.5 50.3 2.2 67.5 0 20.3 2.2:0 3.3:1

Cx. spp. 7 20 5 13 6 16.5 5.5 38 1.1:1 0.4:1
Mansonia spp. 1.5 4 0.5 5.7 1 4.8 0 8.3 1:0 0.6:1
Anopheles spp. 0 0.7 0 2.3 0 1.5 0 0 0 1.5:0
Aedes spp. 2 0.3 4 1.3 3 0.8 1.5 2 2:1 0.4:1
Armigeres spp. 0 0 0 0.7 0 0.3 0 0.3 0 1:1

®”π«π√«¡∑—ÈßÀ¡¥ 13.5 109.4 6.5 73.3 12.2 91.4 7 68.9 1.7:1 1.3:1

«‘®“√≥å
®“°º≈°“√»÷°…“™à«ß‡«≈“°“√°—¥·≈–∫‘πÕÕ°À“°‘π¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫

æ∫«à“ ¬ÿßæ“À–‡√‘Ë¡¡“°—¥§πµ—Èß·µà‡«≈“ 19.00 π. ‡ªìπµâπ‰ª ™à«ß‡«≈“∑’Ë°—¥§π¡“° ÿ¥§◊Õ 19.00-
22.00 π. ·≈–™à«ß‡«≈“∫‘πÕÕ°À“°‘π »÷°…“®“°°—∫¥—° Monks Wood ‡√‘Ë¡æ∫¬ÿßæ“À–µ—Èß
·µà‡«≈“ 19.00 π. ·≈–æ∫¡“° 2 ™à«ß‡«≈“§◊Õ 10.00-21.00 π. ·≈– 23.00-04.00 π.
‡™àπ‡¥’¬«°—∫∑’Ë Johnsen et al. √“¬ß“π‰«â«à“¬ÿß Cx. tritaeniorhynchus, Cx. fuscoecphala
¡’¡“°∑’Ë ÿ¥„π‡«≈“ 01.00-04.00 π. · ¥ß«à“¬ÿßæ“À–‡À≈à“π’È®–‡√‘Ë¡∫‘π‰ªµ“¡§Õ° —µ«åµà“ßÊ
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√«¡∑—Èß∫â“π§πÕ¬ŸàÕ“»—¬‡æ◊ËÕ°—¥°‘π‡≈◊Õ¥‡¡◊ËÕæ√–Õ“∑‘µ¬åµ°·≈â«ª√–¡“≥‡«≈“ 19.00 π. „π
ƒ¥ŸΩπ ¥—ßπ—Èπ„π™à«ßæ≈∫§Ë”¬ÿß∑’Ë¡“°—¥‡À¬◊ËÕ®÷ß¡’®”π«π¡“°·≈–¡’∫“ß à«π∑’Ë∂Ÿ°®—∫¥â«¬°—∫¥—°∫â“ß
À≈—ß®“°∑’Ë¬ÿß°‘π‡≈◊Õ¥·≈â«°Á®–‡°“–Õ¬Ÿàµ“¡∫√‘‡«≥π—Èπ ‡¡◊ËÕ∫‘π‡≈àπ· ß‰ø®“°°—∫¥—°®÷ß∂Ÿ°®—∫
‡ªìπ®”π«π¡“°„π™à«ß‡«≈“¥÷°

„π°“√»÷°…“∫√‘‡«≥∑’Ë‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ‚√§‰¢â ¡ÕßÕ—°‡ ∫ æ∫«à“„π∫√‘‡«≥§Õ° —µ«å
®–¡’‚Õ°“ ¡“°‡æ√“–¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ §◊Õ ¬ÿß Cx. tritaeniorhynchus, Cx.
gelidus ·≈– Cx. fuscocephala ¡’¡“°°«à“∫√‘‡«≥∫â“π∑’ËÀà“ß®“°§Õ° —µ«å„π√—»¡’ 100 ‡¡µ√
‡ªìπ 2.2 ‡∑à“„π‡¥◊Õπæƒ…¿“§¡ ·≈– 3.3 ‡∑à“„π‡¥◊Õπ°√°Æ“§¡ ‚¥¬‡©æ“–‡¥◊Õπ
°√°Æ“§¡´÷Ëß‡ªìπ™à«ß∑’Ë¡’Ωπµ°™ÿ° æ∫«à“¡’¬ÿß Cx. triaeniorhynchus ¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ
Cx. fuscocephala ·≈– Cx. gelidus µ“¡≈”¥—∫ ∑—Èß„π‡≈â“À¡Ÿ §Õ°§«“¬ ·≈–∫√‘‡«≥∫â“π
´÷ËßÀà“ß®“°§Õ° —µ«å ‚¥¬æ∫¬ÿß Cx. tritaeniorhynchus ∑’Ë‡≈â“À¡Ÿ §Õ°§«“¬ ·≈–∫√‘‡«≥
∫â“π®”π«π 75.7, 31.7 ·≈– 17.7 µ—«µàÕ§πµàÕ™—Ë«‚¡ß µ“¡≈”¥—∫ ¥—ßπ—Èπ®–‡ÀÁπ«à“‚Õ°“ ∑’Ë
‡ ’Ë¬ßµàÕ°“√∂Ÿ°¬ÿß Cx. tritaeniorhynchus °—¥¡’¡“°°«à“¬ÿßæ“À–µ—«Õ◊Ëπ ∑—Èßπ’È‡π◊ËÕß®“°¡’¬ÿß
æ“À–™π‘¥π’È‡ªìπ®”π«π¡“°„πæ◊Èπ∑’Ë · ¥ß«à“‚Õ°“ ‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ‚√§‰¢â ¡ÕßÕ—°‡ ∫®–
¡’¡“°¢÷Èπ ‡¡◊ËÕ§πÕ“»—¬Õ¬Ÿà„°≈â°—∫§Õ°‡≈’È¬ß —µ«å

®“°°“√»÷°…“∑—ÈßÀ¡¥π’È∑”„Àâ∑√“∫∂÷ß™à«ß‡«≈“·≈–∫√‘‡«≥∑’Ë‡ ’Ë¬ßµàÕ°“√∂Ÿ°¬ÿßæ“À–
‚√§‰¢â ¡ÕßÕ—°‡ ∫°—¥´÷ËßÀ¡“¬∂÷ß‚Õ°“ „π°“√µ‘¥‡™◊ÈÕ¥â«¬ ¥—ßπ—Èπ®÷ßπà“®–¡’°“√·π–π”
„Àâ™“«™π∫∑∑“ß¿“§‡Àπ◊Õ¢Õßª√–‡∑»‰¥âª√—∫ª√ÿß§«“¡‡¢â“„®„π°“√‡≈’È¬ß —µ«å ‚¥¬„Àâ§Õ°
 —µ«åÕ¬ŸàÀà“ß®“°∫√‘‡«≥∑’ËÕ¬ŸàÕ“»—¬æÕª√–¡“≥‡æ◊ËÕ≈¥‚Õ°“ ∑’Ë®–∂Ÿ°¬ÿßæ“À–°—¥≈ß·≈–„Àâ
√Ÿâ®—°À≈’°‡≈’Ë¬ßÀ√◊ÕªÑÕß°—πµ—«‡Õß®“°°“√∂Ÿ°¬ÿß°—¥„π™à«ß‡«≈“∑’Ë¡’¬ÿßæ“À–¡“° ‡™àπ „Àâ√Ÿâ®—°„™â
¡ÿâß À√◊Õ ÿ¡§«—π‰ø‰≈à¬ÿß ´÷Ëß‡ªìπ«‘∏’æ◊Èπ∫â“π  à«π„π¥â“π°“√§«∫§ÿ¡ª√–™“°√¢Õß¬ÿßæ“À–‰¡à
„Àâ¡’®”π«π Ÿßπ—Èπ º≈°“√«‘®—¬π’È™à«¬„Àâ∑√“∫∂÷ß∫√‘‡«≥·≈–™à«ß‡«≈“∑’Ë‡À¡“– ¡„π°“√æàπ
πÈ”¬“‡§¡’ ∑”„Àâ “¡“√∂§«∫§ÿ¡¬ÿß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

 √ÿª
°“√»÷°…“™à«ß‡«≈“∫‘πÕÕ°À“°‘π¢Õß¬ÿßæ“À–‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚¥¬„™â°—∫¥—°¬ÿß

Monks Wood ‡√‘Ë¡æ∫¬ÿßæ“À–µ—Èß·µà‡«≈“ 19.00 π. ·≈–æ∫¡“° 2 ™à«ß‡«≈“§◊Õ 20.00-21.00 π.
·≈– 23.00-04.00 π.

°“√»÷°…“™à«ß‡«≈“°“√°—¥§π¢Õß¬ÿßæ“À– ‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ≈àÕ æ∫¬ÿßæ“À–‡√‘Ë¡¡“
°—¥§πµ—Èß·µà‡«≈“ 19.00 π. ™à«ß‡«≈“∑’Ë°—¥§π¡“° ÿ¥§◊Õ 19.00-22.00 π.

°“√»÷°…“∫√‘‡«≥∑’Ë‡ ’Ë¬ßµàÕ°“√∂Ÿ°¬ÿßæ“À–°—¥‚¥¬„™âÕ—µ√“°“√°—¥¢Õß¬ÿßæ“À– ≥. ®ÿ¥
∑’Ë°”Àπ¥ æ∫«à“Õ—µ√“°“√°—¥¢Õß¬ÿßæ“À–∑’Ë§Õ° —µ«åµàÕ∑’Ë∫â“πæ—° ‡∑à“°—∫ 2.2-3.3:0-1.0 ‡∑à“
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§”¢Õ∫§ÿ≥
¢Õ¢Õ∫æ√–§ÿ≥∑à“π√ÕßÕ∏‘∫¥’ æ≠.∫ÿ≠≈â«π æ—π∏ÿ¡®‘π¥“ ∑’Ë‰¥â„Àâ§”·π–π”·≈– π—∫ πÿπ

°“√∑”«‘®—¬§√—Èßπ’È ºŸâÕ”π«¬°“√·≈–‡®â“Àπâ“∑’ËΩÉ“¬™—π Ÿµ√‚√§ ‚√ßæ¬“∫“≈°”·æß‡æ™√ ∑’Ë
°√ÿ≥“‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë·≈–Õÿª°√≥å„πÀâÕßªØ‘∫—µ‘°“√ ‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢∫â“πÀπÕßªîôß‰°à∑’Ë
‰¥â„Àâ§«“¡ –¥«°„π°“√ªØ‘∫—µ‘ß“π„πæ◊Èπ∑’Ë π“ßπ‘¿“ ‡∫≠®æß»å π“ßÕ¡√“≈—°…≥å ©—π∑°ÿ≈«≥‘™
·≈– π. .∏—≠≠¿√≥å §≈â“¬©‘¡ ‡®â“Àπâ“∑’Ë°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å ∑’Ë‰¥â„Àâ§”ª√÷°…“·≈–™à«¬
®—¥∑”√“¬ß“π©∫—∫π’È

‡Õ° “√Õâ“ßÕ‘ß
1. °Õß°’Ø«‘∑¬“∑“ß·æ∑¬å  °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢, 2528.  °“√

§«∫§ÿ¡·¡≈ß∑’Ë ”§—≠∑“ß°“√·æ∑¬å. ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààßª√–‡∑»‰∑¬,
°√ÿß‡∑æ¡À“π§√, 150-151.

2. Gould, D.J., et al. 1974. Study of Japanese encephalitis virus in Chiang Mai
valley, Thailand. IV. Vector studies. Am. J. Epidemiol. 100: 49-56.

3. Johnsen, D.O., et al. 1974. Study of Japanese encephalitis in Chiang Mai
valley, Thailand. V. Animal Infections. Am. J. Epidemiol. 100: 57-68.

4. ª√–‡ √‘∞ ∑Õß‡®√‘≠, 2528. ‚√§‰¢â ¡ÕßÕ—°‡ ∫. ‚√ßæ‘¡æå∫√‘…—∑ ‡¡¥“√å∑ ®”°—¥,
°√ÿß‡∑æ¡À“π§√, 50-57.

5.  «“∑ ‡ π“≥√ß§å ·≈– πâÕ¡ ß“¡π‘ —¬, 2529. ‰∑¬·Õµ≈“   ”π—°æ‘¡æåÕ—°…√‡®√‘≠∑—»πå
°√ÿß‡∑æ¡À“π§√, 97-102.
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Õÿ∫—µ‘°“√≥å‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–§«“¡ —¡æ—π∏å°—∫°“√ ”√«®¬ÿß≈“¬

„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

Dengue Haemorrhagic Fever Incidence and Relation to Aedes Survey

in Northeastern Region

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

 ÿæ≈ ‡ªÑ“»√’«ß…å Supon Paosriwong

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

Õÿ√ÿ≠“°√ ®—π∑√å· ß U-ruyakorn Chansang

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ National Institute of Health
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√‚√§µ‘¥µàÕ ªï∑’Ë 26 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2543.

∫∑§—¥¬àÕ
®“°°“√»÷°…“¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°·≈–ª√‘¡“≥πÈ”Ωπ∑’ËÕ”‡¿Õ

ª√–∑“¬ ®—ßÀ«—¥π§√√“™ ’¡“ „π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ æ.». 2534-2540 æ∫√Ÿª
·∫∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° —¡æ—π∏å°—∫ƒ¥Ÿ°“≈ ‚¥¬ƒ¥ŸÀπ“«°—∫ƒ¥Ÿ√âÕπæ∫ºŸâªÉ«¬πâÕ¬
ƒ¥ŸΩπæ∫ºŸâªÉ«¬¡“° √Ÿª·∫∫§«“¡ —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ß®”π«πºŸâªÉ«¬(Y) °—∫ª√‘¡“≥πÈ”
Ωπ≈à«ßÀπâ“ 1 ‡¥◊Õπ (X) ‰¥â ¡°“√ Y = 4.446+0.139 X ¡’§à“§«“¡ —¡æ—π∏å (R2) ‡∑à“°—∫
0.251 ·≈–®“°°“√ ”√«®¬ÿß≈“¬ 4 «‘∏’§◊Õ  ”√«®≈Ÿ°πÈ”,  ”√«®‰¢à,  ”√«®µ—«‚¡àß ·≈–
 ”√«®µ—«‡µÁ¡«—¬ ‡¢µÕ”‡¿Õª√–∑“¬ ‡¥◊Õπ¡’π“§¡ æƒ…¿“§¡ °√°Æ“§¡ ·≈–°—π¬“¬π æ.».
2542 º≈°“√ ”√«®≈Ÿ°πÈ”°—∫µ—«‚¡àß æ∫«à“ª√–™“°√¬ÿß√–¬–π’È ¡’®”π«π¡“°„π™à«ßƒ¥Ÿ√âÕπ
·≈–≈¥≈ß„π™à«ßƒ¥ŸΩπ  ”À√—∫°“√ ”√«®‰¢à°—∫µ—«‡µÁ¡«—¬æ∫ª√–™“°√¬ÿß√–¬–π’È¡“°„π™à«ß
ƒ¥ŸΩπ ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠ §◊Õ µÿà¡°—∫∂—ß´’‡¡πµå º≈‘µ¬ÿß≈“¬‰¥â∂÷ß√âÕ¬≈– 79.32 ¢Õß
µ—«‚¡àß∑—ÈßÀ¡¥∑’Ë ”√«® ·≈–®“°º≈°“√ ”√«®¬ÿß≈“¬∑’Ë‰¥â·π–π”„Àâ§«∫§ÿ¡¬ÿß≈“¬‚¥¬
§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå‡πâπ∑’Ëµÿà¡°—∫∂—ß ’́‡¡πµå ™à«ßƒ¥ŸÀπ“«√–À«à“ß‡¥◊Õπ¡°√“§¡∂÷ß°ÿ¡¿“æ—π∏å
°àÕπ∑’Ëª√–™“°√¬ÿß≈“¬√–¬–≈Ÿ°πÈ”®–‡æ‘Ë¡ Ÿß¢÷Èπ™à«ßƒ¥Ÿ√âÕπ ·≈–§«√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå
Õ’°§√—Èß™à«ßƒ¥Ÿ√âÕπ√–À«à“ß‡¥◊Õπ¡’π“§¡∂÷ß‡¡…“¬π ‡æ◊ËÕ≈¥ª√–™“°√¬ÿß≈“¬µ—«‡µÁ¡«—¬∑’ËÕ“®
‡æ‘Ë¡¢÷ Èπ™à«ßƒ¥ŸΩπ ‡ªìπ°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°≈à«ßÀπâ“ ”À√—∫„™â„π‡¢µ∑’Ë¡’ ¿“æ
·«¥≈âÕ¡∑’Ë§≈â“¬°—π„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
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Abstract
From monthly data of cases of Dengue Haemorrhagic Fever (DHF) and

rainfall in Prathai District Nakhon Ratchasima Province in northeastern region
between 1991-1997, a pattern of DHF correlated with seasons. There were few
cases in the cold and the warm season but there were many cases in the wet season.
The regression equations of monthly data between DHF cases (Y) and lagged 1
month of rainfall (X) was Y= 40446+0.139X, R2 = 0.251. From 4 Aedes surveys,
there were survey of visual larva, ovitrap, adult and pupa in this district in March
(warm season), May-July (wet season) and September (cold season) in 1999. Data
from survey of visual larva and pupa indicated that larva and pupa populations
increased in the warm season and decreased in the wet season. And the data from
survey of ovitrap and adult, egg and adult populations increased in the wet season.
The important breeding place of Aedes aegypti were Jars and Cement tanks which
produced 79.32% of pupae in these surveys. From these data, the recommendation
for controlling Ae. aegypti were source reduction especially in Jar and Cement
tank during January and February (cold season) before larval population might
increase in the wet season. And this control should repeat in the wet season during
March and April (warm season) for controlling adult population that might increase
in the wet season. From this Aedes control plane could be used effectively for DHF
control plan in similar environment in northeastern region.

Keywords
Dengue Haemorrhagic Fever, Aedes survey, breeding place, control plane,
Northeastern region

∫∑π”
‚√§‰¢â‡≈◊Õ¥ÕÕ°‡ªìπªí≠À“ “∏“√≥ ÿ¢¡“π“π°«à“ 40 ªï ‡¡◊ËÕ æ.». 2530 ¡’ºŸâªÉ«¬ Ÿß

∂÷ß 174,285 √“¬ æ.». 2540 ¡’ºŸâªÉ«¬ Ÿß∂÷ß 101,689 √“¬ ‡ªìπºŸâªÉ«¬„π‡¢µ™π∫∑∂÷ß√âÕ¬≈–
73.451 ‚¥¬∑—Ë«‰ª„π·µà≈–ªï∑’Ëºà“π¡“¡’√“¬ß“πºŸâªÉ«¬‚√§π’È‰¡àπâÕ¬°«à“ 20,000 √“¬ ·µà
®”π«ππ’ÈÕ“®¡’°“√‡ª≈’Ë¬π·ª≈ß®“°¢âÕ¡Ÿ≈°“√ àßµ—«Õ¬à“ß®“°∑—Ë«ª√–‡∑»™à«ß æ.». 2529-2532
∑’Ë°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å æ∫«à“√âÕ¬≈– 56.9 ¢ÕßºŸâªÉ«¬°≈ÿà¡‰¢â‰¡à∑√“∫ “‡Àµÿ µ√«®
æ∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡¥ß°’2 ´÷Ëß‡ªìπ “‡Àµÿ¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–®“°°“√»÷°…“∑’Ë¿“§µ–«—π
ÕÕ°‡©’¬ß‡Àπ◊Õ √–À«à“ß‡¥◊Õπ¡’π“§¡∂÷ßæƒ…¿“§¡ æ.». 2541 æ∫«à“√âÕ¬≈– 58.65 ¢Õß
ºŸâªÉ«¬°≈ÿà¡‰¢â‰¡à∑√“∫ “‡Àµÿ µ√«®æ∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡¥ß°’3 ‚¥¬∑—Ë«‰ªæ∫ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥
ÕÕ°¡“°„π™à«ßƒ¥ŸΩπ ¥—ßπ—Èπª√‘¡“≥πÈ”Ωππà“®–‡ªìπ‡ß◊ËÕπ‰¢Àπ÷Ëß∑’Ë¡’º≈µàÕ°“√‡°‘¥‚√§π’È ®÷ß
‰¥â»÷°…“À“√Ÿª·∫∫§«“¡ —¡æ—π∏å√–À«à“ß®”π«πºŸâªÉ«¬°—∫ª√‘¡“≥πÈ”Ωπ ‚¥¬„™â¢âÕ¡Ÿ≈√–¥—∫
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º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

Õ”‡¿Õ„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‡æ◊ËÕÀ“√Ÿª·∫∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° ”À√—∫„™â
ª√–°Õ∫°“√«“ß·ºπ§«∫§ÿ¡‚√§

®“°°“√«‘®—¬·π«‚πâ¡„À≠à∑“ß√–∫“¥«‘∑¬“„πÕπ“§µ¢Õß§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘
 “¢“«‘∑¬“»“ µ√å°“√·æ∑¬å √“¬ß“π«à“‚√§®“°¬ÿß‚¥¬‡©æ“–‚√§‰¢â‡≈◊Õ¥ÕÕ°¬—ß‡ªìπªí≠À“
‡π◊ËÕß®“°¢“¥¡“µ√°“√§«∫§ÿ¡∑’Ë‰¥âº≈®√‘ß4 °“√§«∫§ÿ¡¬ÿß≈“¬æ“À–¢Õß‚√§®—¥‡ªìπ¡“µ√°“√
Àπ÷Ëß∑’Ë ”§—≠ ¥—ßπ—Èπ§«“¡√Ÿâ§«“¡‡¢â“„®‡°’Ë¬«°—∫¬ÿß≈“¬ ‡ªìπµâπ«à“ Õÿªπ‘ —¬, ™à«ß‡«≈“°“√À“°‘π,
Õ“¬ÿ¢—¬, ·À≈àß‡æ“–æ—π∏ÿå ·≈–‚¥¬‡©æ“–°“√‡ª≈’Ë¬π·ª≈ßª√–™“°√„π·µà≈–ƒ¥Ÿ ‡ªìπ ‘Ëß
®”‡ªìπ∑’Ë§«√»÷°…“‡æ◊ËÕ„™â ”À√—∫°“√«“ß·ºπ°“√§«∫§ÿ¡„Àâ‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡5

ª√–™“°√¢Õß¬ÿß≈“¬ “¡“√∂ª√–¡“≥‰¥â®“°°“√ ”√«® 4 «‘∏’§◊Õ «‘∏’ ”√«®≈Ÿ°πÈ” (Visual larval
survey), «‘∏’ ”√«®‰¢à (Ovitrap), «‘∏’ ”√«®µ—«‡µÁ¡«—¬ (Biting survey) ∑—Èß 3 «‘∏’‡ªìπ«‘∏’
¡“µ√∞“π¢Õß WHO5 ·≈–«‘∏’ ”√«®µ—«‚¡àß (Pupal survey) ‡ªìπ°“√ ”√«®∑’Ë¡’√“¬ß“π«à“
‡À¡“– ¡ ”À√—∫π”‰ª„™â‡æ◊ËÕ°“√§«∫§ÿ¡·≈–ª√–¡“≥ª√–™“°√¬ÿß≈“¬6  ”À√—∫°“√»÷°…“
°“√ ”√«®ª√–™“°√¬ÿß≈“¬∑’ËµàÕ‡π◊ËÕß„π·µà≈–ƒ¥Ÿ¿“¬„πª√–‡∑» ‡™àπ WHO ‰¥â»÷°…“∑’Ë
°√ÿß‡∑æ¡À“π§√¥â«¬«‘∏’ ”√«®≈Ÿ°πÈ” æ.». 25117 ¥â«¬«‘∏’ ”√«®µ—«‡µÁ¡«—¬ æ.». 25128 ¥â«¬
«‘∏’ ”√«®‰¢à æ.». 25149 ∑’Ëµà“ß®—ßÀ«—¥‡™àπ Mogi ·≈–§≥–  ”√«®‰¢à∑’Ë‡™’¬ß„À¡à æ.». 252810

Õÿ…“«¥’ ·≈–§≥–  ”√«®≈Ÿ°πÈ”·≈–µ—«‡µÁ¡«—¬∑’Ë‡°“– ¡ÿ¬ ®—ßÀ«—¥ ÿ√“…Æ√å∏“π’ æ.». 253911

 ”À√—∫¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ  ”π—°ß“π§«∫§ÿ¡‚√§µ‘¥µàÕ‡¢µ 6  ”√«®≈Ÿ°πÈ”·≈–µ—«‡µÁ¡
«—¬∑’Ë®—ßÀ«—¥Õÿ¥√∏“π’ æ.». 2535-253812 ·≈–¡’√“¬ß“π°“√ ”√«®¬ÿß≈“¬„π∫“ß‡¥◊Õπ ‡™àπ
¿Ÿ«ππ∑å ·≈–§≥–  ”√«®≈Ÿ°πÈ”·≈–µ—«‡µÁ¡«—¬∑’ËÕ”‡¿Õ§√∫ÿ√’ ®—ßÀ«—¥π§√√“™ ’¡“ æ.». 253013

®‘µµ‘ ·≈–§≥–  ”√«®≈Ÿ°πÈ” 6 ®—ßÀ«—¥ æ.». 253414 ®“°°“√ ”√«®·µà≈–«‘∏’®–„Àâ¢âÕ¡Ÿ≈∑’Ë
‡À¡“– ¡·µ°µà“ß°—π ·µà¬—ß‰¡à¡’°“√»÷°…“„™â ”√«®∑—Èß 4 «‘∏’æ√âÕ¡°—π ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë·∑â
®√‘ß¢Õß¬ÿß≈“¬„πæ◊Èπ∑’Ë ®÷ß‰¥â¥”‡π‘π°“√»÷°…“„Àâ∑√“∫∂÷ß°“√‡ª≈’Ë¬π·ª≈ßª√–™“°√¬ÿß≈“¬,
·À≈àß‡æ“–æ—π∏ÿå„π·µà≈–ƒ¥Ÿ µ≈Õ¥®πÀ“§«“¡ —¡æ—π∏å¢Õß°“√ ”√«®·µà≈–«‘∏’ ‡æ◊ËÕ„™â
«“ß·ºπ°“√§«∫§ÿ¡¬ÿß≈“¬  ”À√—∫°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

«— ¥ÿ·≈–«‘∏’°“√
√«∫√«¡¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–ª√‘¡“≥πÈ”Ωπ ∑’ËÕ”‡¿Õ

ª√–∑“¬ ®—ßÀ«—¥π§√√“™ ’¡“ ™à«ßæ.». 2534-2540 ®“°°Õß√–∫“¥«‘∑¬“ ·≈–∑’Ë«à“°“√
Õ”‡¿Õª√–∑“¬

 ”√«®¬ÿß≈“¬ 6 À¡Ÿà∫â“π „π‡¢µÕ”‡¿Õª√–∑“¬ ´÷Ëß ¿“æ‚¥¬∑—Ë«‰ª‡ªìπ‡¢µ™π∫∑¡’
æ◊Èππ“≈âÕ¡√Õ∫À¡Ÿà∫â“π πÈ”„™âπÈ”¥◊Ë¡‰¥â¡“®“°∫àÕº‘«¥‘π·≈–πÈ”Ωπ π”¡“‡°Á∫°—°‰«â„π¿“™π–µà“ßÊ
„Àâ‡æ’¬ßæÕ„™âß“π °“√ ”√«®π’È‰¥â®—¥·∫àß¿“™π–µà“ßÊ ‡ªìπ 6 ™π‘¥ ‰¥â·°à µÿà¡ (Jar-¡’§«“¡®ÿ
100-200 ≈‘µ√) µÿà¡„À≠à (Big Jar-¡’§«“¡®ÿµ—Èß·µà 1,000 ≈‘µ√¢÷Èπ‰ª) µÿà¡‡≈Á° (Small Jar-
¡’§«“¡®ÿπâÕ¬°«à“ 100 ≈‘µ√) ∂—ß´’‡¡πµå (Cement tank-´’‡¡πµå°àÕ‡æ◊ËÕ‡°Á∫πÈ”¢π“¥°≈“ß
¡—°æ∫„πÀâÕßπÈ”) ®“π√Õß¢“µŸâ°—π¡¥ (Ant guard) ·≈–¿“™π–Õ◊ËπÊ (Miscellaneous
containers)  ”√«®‚¥¬§≥–‡®â“Àπâ“∑’Ë®“°°≈ÿà¡ß“π°’Ø«‘∑¬“  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢
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°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å „π‡¥◊Õπ¡’π“§¡ æƒ…¿“§¡ °√°Æ“§¡ ·≈–°—π¬“¬π æ.». 2542
„π·µà≈–À¡Ÿà∫â“π∑”°“√ ÿà¡ ”√«®·∫∫‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡®”π«π 40 À≈—ß§“‡√◊Õπ15 ¥â«¬«‘∏’
°“√ ”√«®¬ÿß≈“¬ 3 «‘∏’ ∑—Èß 6 À¡Ÿà∫â“π §◊Õ«‘∏’ ”√«®≈Ÿ°πÈ”5 (Visual larval survey) ∫—π∑÷°
®”π«π¿“™π–∑’Ë ”√«®·≈–æ∫≈Ÿ°πÈ” §”π«≥§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”/∫â“π, ®”π«π¿“™π–
∑’Ëæ∫≈Ÿ°πÈ”®”·π°µ“¡™π‘¥¿“™π–, BI (Breteau Index), CI (Container Index) ·≈– HI
(House Index) «‘∏’ ”√«®‰¢à5 (Ovitrap) «“ß°—∫¥—°‰¢à‰«â∫â“π≈– 1 °—∫¥—° «“ß∑‘Èß‰«â 48 ™¡.
·≈â«π—∫®”π«π‰¢à∑’Ëæ∫„π·µà≈–°—∫¥—° §”π«≥§à“‡©≈’Ë¬®”π«π‰¢à/∫â“π «‘∏’ ”√«®µ—«‚¡àß6 (Pupal
survey) ∫—π∑÷°®”π«πµ—«‚¡àß∑’Ëæ∫„π·µà≈–¿“™π– §”π«≥§à“‡©≈’Ë¬µ—«‚¡àß/∫â“π, ®”π«πµ—«
‚¡àß®”·π°µ“¡™π‘¥¿“™π–  ”À√—∫°“√ ”√«®µ—«‡µÁ¡«—¬5 (Biting rate) À“Õ—µ√“°“√°—¥¢Õß
¬ÿß≈“¬  ”√«® 2 À¡Ÿà∫â“πÊ ≈– 30 À≈—ß§“‡√◊Õπ ‚¥¬„™â§π‡ªìπ‡À¬◊ËÕ≈àÕπ—Ëß®—∫¬ÿß∑’Ë¡“°—¥∫â“π
≈– 20 π“∑’ §”π«≥§à“‡©≈’Ë¬®”π«πµ—«‡¡’¬/∫â“π/20 π“∑’

°“√«‘‡§√“–Àåº≈ °“√À“§«“¡ —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ß®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°
°—∫ª√‘¡“≥πÈ”Ωπ„™â«‘∏’ Simple regression ‚¥¬À“§«“¡ —¡æ—π∏å 3 ·∫∫ §◊Õ√–À«à“ß®”π«π
ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°°—∫ª√‘¡“≥πÈ”Ωπ‡¥◊Õπ‡¥’¬«°—π ≈à«ßÀπâ“ 1 ‡¥◊Õπ ·≈–≈à«ßÀπâ“ 2 ‡¥◊Õπ
°“√ ”√«®¬ÿß≈“¬¢âÕ¡Ÿ≈∑’Ë‰¥â‡ªìπª√–‡¿∑°“√π—∫ ¡’§à“§«“¡·ª√ª√«π¡“°°«à“§à“‡©≈’Ë¬ ‡æ◊ËÕ„Àâ
‡¢â“°—∫‡ß◊ËÕπ‰¢°“√∑¥ Õ∫∑“ß ∂‘µ‘ ®÷ß·ª≈ß¢âÕ¡Ÿ≈¥â«¬ Log10(n+1)16 ·≈â«®÷ß‡ª√’¬∫‡∑’¬∫
§à“‡©≈’Ë¬∑’Ë‰¥â®“°°“√ ”√«®·µà≈–«‘∏’µ“¡À¡Ÿà∫â“π·≈–µ“¡‡¥◊Õπ∑’Ë ”√«®„™â«‘∏’ t-test, F-test ·≈–
Duncan multiple range test °“√À“§«“¡ —¡æ—π∏å√–À«à“ß°“√ ”√«®·µà≈–«‘∏’„™â Simple
regression  ”À√—∫°“√À“¿“™π–∑’Ë‡ªìπ·À≈àß‡æ“–æ—π∏ÿå ”§—≠¢Õß¬ÿß≈“¬ „™â‡ª√’¬∫‡∑’¬∫
√âÕ¬≈–¢Õß™π‘¥¿“™π–∑’Ëæ∫≈Ÿ°πÈ”·≈–∑’Ëæ∫µ—«‚¡àß„π·µà≈–‡¥◊Õπ∑’Ë ”√«® °“√«‘‡§√“–Àå∑“ß
 ∂‘µ‘„™â‚ª√·°√¡ SPSS17  ”À√—∫§à“‡©≈’Ë¬¢Õßµ—«·ª√∑’Ëπ”‡ πÕ §”π«≥®“°¢âÕ¡Ÿ≈∑’Ë‰¡à‰¥â
·ª≈ß§à“‚¥¬„™â‚ª√·°√¡ Excel18

º≈°“√»÷°…“
®“°¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–ª√‘¡“≥πÈ”Ωπ ∑’ËÕ”‡¿Õª√–∑“¬

®—ßÀ«—¥π§√√“™ ’¡“ æ.». 2534-2540 æ∫«à“™à«ß‡¥◊Õπ¡°√“§¡∂÷ß‡¡…“¬π ¡’ºŸâªÉ«¬®”π«π
πâÕ¬ ‡¥◊Õπæƒ…¿“§¡‡√‘Ë¡¡’ºŸâªÉ«¬®”π«π¡“°¢÷Èπ®π∂÷ß‡¥◊Õπ ‘ßÀ“§¡ ·≈â«≈¥≈ß„π‡¥◊Õπ
°—π¬“¬π®π∂÷ß‡¥◊Õπ∏—π«“§¡¡’ºŸâªÉ«¬®”π«ππâÕ¬  ”À√—∫ª√‘¡“≥πÈ”Ωπ ™à«ß‡¥◊Õπ¡’π“§¡∂÷ß
‡¡…“¬π ¡’ª√‘¡“≥πÈ”ΩππâÕ¬ ‡¥◊Õπæƒ…¿“§¡‡√‘Ë¡¡’ª√‘¡“≥πÈ”Ωπ¡“°¢÷Èπ®π∂÷ß‡¥◊Õπ°—π¬“¬π
·≈â«‡√‘Ë¡≈¥≈ß„π‡¥◊Õπµÿ≈“§¡∂÷ß‡¥◊Õπ∏—π«“§¡ ¥—ß¿“æ∑’Ë 1 ·≈– 2 · ¥ß«à“„π‡¢µÕ”‡¿Õ
ª√–∑“¬ √Ÿª·∫∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° —¡æ—π∏å°—∫ƒ¥Ÿ°“≈ §◊Õƒ¥ŸÀπ“«°—∫ƒ¥Ÿ√âÕπæ∫ºŸâ
ªÉ«¬πâÕ¬ ™à«ßƒ¥ŸΩπæ∫ºŸâªÉ«¬¡“° ¥—ßπ—Èπ°“√ ”√«®¬ÿß≈“¬‡¥◊Õπ¡’π“§¡, æƒ…¿“§¡°—∫
°√°Æ“§¡ ·≈–°—π¬“¬π ‡ªìπ°“√ ”√«®°àÕπ°“√√–∫“¥ ™à«ß√–∫“¥·≈–À≈—ß°“√√–∫“¥¢Õß‚√§
‰¢â‡≈◊Õ¥ÕÕ° µ“¡≈”¥—∫  ”À√—∫º≈°“√«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ßºŸâªÉ«¬‚√§
‰¢â‡≈◊Õ¥ÕÕ°°—∫ª√‘¡“≥πÈ”Ωπ ·∫∫∑’Ë 1 §◊Õ‡¥◊Õπ‡¥’¬«°—π ¡’§à“  R2 = 0.11 (F =10.38, F-test,
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¿“æ∑’Ë 1 §à“‡©≈’Ë¬√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° (1)  ·≈–ª√‘¡“≥πÈ”Ωπ (2) ∑’ËÕ”‡¿Õª√–∑“¬
®—ßÀ«—¥π§√√“™ ’¡“ æ.». 2534-2540 ·≈–‡¥◊Õπ∑’Ë ”√«®¬ÿß≈“¬

‡¥◊Õπ

®”π«πºŸâªÉà«¬ DHF ª√‘¡“≥πÈ”Ωπ
120

100

80

60

40

20

0

 ª
√‘¡

“≥
πÈ”

Ωπ

®”
π«

πº
ŸâªÉà«

¬ 
D
H

F

300

200

100

01 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

p<0.05) ¥—ß¿“æ∑’Ë 3 ° · ¥ß«à“¡’§«“¡ —¡æ—π∏å°—ππâÕ¬ ·∫∫∑’Ë 2 §◊Õ ª√‘¡“≥πÈ”Ωπ≈à«ßÀπâ“
1 ‡¥◊Õπ ¡’§à“ R2= 0.25 (F = 27.09, F-test, p<0.0001) ¥—ß¿“æ∑’Ë 3 ¢ · ¥ß«à“¡’§«“¡
 —¡æ—π∏å°—π·≈–¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·∫∫∑’Ë 3 §◊Õª√‘¡“≥πÈ”Ωπ≈à«ßÀπâ“ 2 ‡¥◊Õπ¡’§à“ R2=0.13
(F = 11.78, F-test, p<0.05) · ¥ß«à“¡’§«“¡ —¡æ—π∏åπâÕ¬ ¥—ß¿“æ∑’Ë 3 §

¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.
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·À≈àß¢âÕ¡Ÿ≈ (1) ®“°°Õß√–∫“¥«‘∑¬“ °√–∑√«ß “∏“√≥ ÿ¢

(2) ®“°√“¬ß“πª√‘¡“≥πÈ”Ωπ ∑’Ë«à“°“√Õ”‡¿Õª√–∑“¬

¿“æ∑’Ë 2 ¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–ª√‘¡“≥πÈ”Ωπ ∑’ËÕ”‡¿Õª√–∑“¬ æ.». 2534-
2540
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¿“æ∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕÕ° (Y) °—∫ª√‘¡“≥πÈ”Ωπ (X) ‡¥◊Õπ‡¥’¬«°—π
(°) ≈à«ßÀπâ“ 1 ‡¥◊Õπ (¢) ·≈–≈à«ßÀπâ“ 2 ‡¥◊Õπ (§)

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬µàÕ∫â“π¢Õß®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß≈“¬ ∑’Ë ”√«®„π·µà≈–
À¡Ÿà∫â“π·µà≈–‡¥◊Õπ æ.». 2542

 ∂“π∑’Ë ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”(„∫/∫â“π) µ—«‚¡àß(µ—«/∫â“π)

¡’.§. æ.§. °.§. °.¬. §à“‡©≈’Ë¬ ¡’.§. æ.§. °.§. °.¬. §à“‡©≈’Ë¬
ÀπÕß°ÿß 2.78 0.03 0.33 0.23 0.84 a 17.03 0.00 0.05 1.18 4.56 a
ÀπÕßæ≈«ß 0.98 0.98 0.48 0.40 0.71 a 8.95 10.55 0.75 1.93 5.54 a
¥Õπ¬“« 1.70 1.45 1.30 0.23 1.17 a 5.98 11.65 3.23 0.28 5.28 a
À≈ÿß®“π 0.82 1.13 1.50 1.05 1.12 a 2.85 4.65 2.13 10.20 4.96 a
À≠â“§“ 0.90 1.20 0.60 1.53 1.06 a 1.60 3.78 0.53 5.33 2.81 a
ÀπÕß§à“¬ 1.38 1.00 0.65 0.83 0.96 a 7.15 4.58 0.35 4.55 4.16 a
§à“‡©≈’Ë¬ 1.43 ° 0.96 ° 0.81 ° 0.71 ° 0.98 7.26 ° 5.87 ° 1.17 ¢ 3.91 °¢ 4.55
Õ—°…√¿“…“Õ—ß°ƒ…∑’Ëµà“ß°—πµ“¡ ¥¡¿å À¡“¬∂÷ß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ·≈–Õ—°…√¿“…“‰∑¬∑’Ë
µà“ß°—πµ“¡·∂« À¡“¬∂÷ß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ‚¥¬«‘∏’ Duncan multiple rang test

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬µàÕ∫â“π¢Õß®”π«π‰¢à·≈–µ—«‡µÁ¡«—¬ ∑’Ë ”√«®„π·µà≈–À¡Ÿà∫â“π ·µà≈–‡¥◊Õπ æ.». 2542

 ∂“π∑’Ë ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”(„∫/∫â“π) µ—«‚¡àß(µ—«/∫â“π)

¡’.§. æ.§. °.§. °.¬. §à“‡©≈’Ë¬ ¡’.§. æ.§. °.§. °.¬. §à“‡©≈’Ë¬
ÀπÕß°ÿß 2.85 3.54 2.22 2.10 2.68 b
ÀπÕßæ≈«ß 0.10 7.74 6.68 9.13 5.91 ab
¥Õπ¬“« 5.70 23.42 10.47 2.10 10.42 a 1.91 4.29 1.28 0.44 1.98
À≈ÿß®“π 2.79 6.49 0.54 1.71 2.88 b 1.94 2.88 1.06 1.25 1.78
À≠â“§“ 3.15 7.05 3.84 7.40 5.36 ab
ÀπÕß§à“¬ 4.50 16.55 10.76 11.36 10.79 a
§à“‡©≈’Ë¬ 3.19 ¢ 10.87 ° 5.75 °¢ 5.61 °¢ 6.35 1.92 ¢ 3.53 ° 1.17 ¢§ 0.84 § 1.87
Õ—°…√¿“…“Õ—ß°ƒ…∑’Ëµà“ß°—πµ“¡ ¥¡¿å À¡“¬∂÷ß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ·≈–Õ—°…√¿“…“‰∑¬∑’Ë
µà“ß°—πµ“¡·∂« À¡“¬∂÷ß§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ‚¥¬«‘∏’ Duncan multiple rang test
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y = 8.43+0.093x : R2 = 0.112
F = 10.383 (p < 0.05)

y = 4.446+0.139x : R2 = 0.251
F = 27.09 (p < 0.0001)

y = 8.14+0.099x : R2 = 0.128
F = 11.775 (p < 0.05)

° ¢ §
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 ”À√—∫°“√ ”√«®¬ÿß≈“¬¢Õß 6 À¡Ÿà∫â“π æ.». 2542 ‰¥âº≈¥—ßµ“√“ß∑’Ë 1 ·≈– 2 °“√
 ”√«®≈Ÿ°πÈ” §à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡’§à“Õ¬Ÿà„π™à«ß 0.40-2.78 „∫/∫â“π °“√‡ª√’¬∫‡∑’¬∫
§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”µ“¡À¡Ÿà∫â“π∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 0.84-1.12 „∫/∫â“π ‰¡à¡’§«“¡
·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (F = 0.58, F-test, degrees of freedom {df} = 5-18, p = 0.71
·≈– p > 0.05, Duncan test) °“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”µ“¡‡¥◊Õπ∑’Ë
 ”√«®¡’§à“Õ¬Ÿà„π™à«ß 0.71-1.43 „∫/∫â“π ‰¡à¡’§«“¡·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (F = 1.73, F-test,
df = 3-20, p = 0.19 ·≈– p > 0.05, Duncan test) ·µà¡’°“√‡ª≈’Ë¬π·ª≈ß≈¥≈ß °“√
 ”√«®µ—«‚¡àß §à“‡©≈’Ë¬µ—«‚¡àß∑’Ëæ∫¡’§à“Õ¬Ÿà„π™à«ß 0.00-17.03 µ—«/∫â“π °“√‡ª√’¬∫‡∑’¬∫§à“
‡©≈’Ë¬µ—«‚¡àß∑’Ëæ∫µ“¡À¡Ÿà∫â“π∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 2.81-5.54 µ—«/∫â“π ‰¡à¡’§«“¡·µ°µà“ß
∑“ß ∂‘µ‘ (F = 0.38, F-test, df = 5-18, p = 0.86 ·≈– p > 0.05, Duncan test) °“√
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬µ—«‚¡àß∑’Ëæ∫µ“¡‡¥◊Õπ∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 1.17-7.26 µ—«/∫â“π ¡’§«“¡
·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (F = 3.27, F-test, df = 3-20, p = 0.04 ·≈– p < 0.05, Duncan
test) ‡¥◊Õπ∑’ Ëæ∫µ—«‚¡àß Ÿß ÿ¥·≈–µË” ÿ¥§◊Õ‡¥◊Õπ¡’π“§¡·≈–°√°Æ“§¡ ·≈–¡’°“√
‡ª≈’Ë¬π·ª≈ß≈¥≈ß °“√ ”√«®‰¢à §à“‡©≈’Ë¬‰¢à∑’Ëæ∫¡’§à“Õ¬Ÿà„π™à«ß 0.10-23.42 „∫/∫â“π °“√
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‰¢à∑’Ëæ∫µ“¡À¡Ÿà∫â“π∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 2.68-10.79 „∫/∫â“π ¡’§«“¡
·µ°µà“ß∑“ß ∂‘µ‘¢Õß Duncan test (F = 2.20, F-test, df = 3-20, p = 0.12 ·≈–  p < 0.05,
Duncan test)  ∂“π∑’Ë∑’Ëæ∫‰¢à Ÿß ÿ¥·≈–µË” ÿ¥§◊Õ∫â“πÀπÕß§à“¬·≈–∫â“πÀπÕß°ÿß §à“‡©≈’Ë¬‰¢à∑’Ë
æ∫µ“¡‡¥◊Õπ∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 3.19-10.86 „∫/∫â“π ¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß Duncan
test (F = 1.99, F-test, df = 5-18, p = 0.13 ·≈– p < 0.05, Duncan test) ‡¥◊Õπ∑’Ëæ∫‰¢à
 Ÿß ÿ¥·≈–µË” ÿ¥§◊Õæƒ…¿“§¡·≈–¡’π“§¡ ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷Èπ·≈–≈¥≈ß °“√
 ”√«®µ—«‡µÁ¡«—¬„π 2 À¡Ÿà∫â“π ¡’§à“‡©≈’Ë¬Õ—µ√“°“√°—¥¢Õß¬ÿß≈“¬„π™à«ß 0.44-4.29 µ—«/∫â“π/
20 π“∑’ °“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õ—µ√“°“√°—¥µ“¡À¡Ÿà∫â“π∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 1.78-1.98
µ—«/∫â“π/20 π“∑’ ‰¡à¡’§«“¡·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (t = 0.38, t-test, df = 6, p = 0.97)
°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õ—µ√“°“√°—¥µ“¡‡¥◊Õπ∑’Ë ”√«®¡’§à“Õ¬Ÿà„π™à«ß 0.84-3.53 µ—«/∫â“π/
20 π“∑’ ¡’§«“¡·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (F = 16.18, F-test, df = 3-250, p = 0.00 ·≈–
p < 0.05, Duncan test) ‡¥◊Õπ∑’Ë¡’Õ—µ√“°“√°—¥ Ÿß ÿ¥·≈–µË” ÿ¥§◊Õæƒ…¿“§¡·≈–°—π¬“¬π
·≈–¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷Èπ·≈–≈¥≈ß

°“√À“§«“¡ —¡æ—π∏å√–À«à“ß°“√ ”√«®·µà≈–«‘∏’‰¥âº≈¥—ß¿“æ∑’Ë 4 §«“¡ —¡æ—π∏å
√–À«à“ß°“√ ”√«®µ—«‚¡àß°—∫°“√ ”√«®≈Ÿ°πÈ”∑’Ë„™â¢âÕ¡Ÿ≈®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”, BI, HI ·≈–
CI ¡’§à“ R2 = 0.57, 0.57, 0.46 ·≈– 0.58 µ“¡≈”¥—∫ ¡’§«“¡ —¡æ—π∏å∑“ß¥â“π ∂‘µ‘
(p < 0.001) · ¥ß«à“¡’§«“¡ —¡æ—π∏å√–À«à“ß«‘∏’°“√ ”√«®µ—«‚¡àß°—∫°“√ ”√«®≈Ÿ°πÈ” ‡¡◊ËÕ
∑√“∫¢âÕ¡Ÿ≈®“°«‘∏’„¥«‘∏’Àπ÷Ëß “¡“√∂„™âª√–¡“≥§à“°“√ ”√«®Õ’°«‘∏’‰¥âª√–¡“≥√âÕ¬≈– 54.5
 ”À√—∫§«“¡ —¡æ—π∏å√–À«à“ß«‘∏’°“√ ”√«®µ—«‚¡àß°—∫°“√ ”√«®‰¢à ·≈–«‘∏’°“√ ”√«®‰¢à°—∫°“√
 ”√«®≈Ÿ°πÈ”„™â¢âÕ¡Ÿ≈¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ¡’§à“ R2 = 0.03, ·≈– 0.01 µ“¡≈”¥—∫ ‰¡à¡’§«“¡
 —¡æ—π∏å∑“ß¥â“π ∂‘µ‘ (p > 0.05)
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y = 0.515+0.105x : R2 = 0.571
F = 29.234 (p < 0.001)

y = 5.36+0.23x : R2 = 0.035
F = 0.804 (p > 0.05)

y = 5.309+1.102x : R2 = 0.015
F = 0.251 (p < 0.05)

y = 51.5+10.5x : R2 = 0.571
F = 29.234 (p < 0.001)

y = 30.6+3.44x : R2 = 0.455
F = 18.332 (p < 0.001)

y = 4.55+1.43x : R2 = 0.538
F = 30.741 (p < 0.001)

¿“æ∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ß°“√ ”√«®¬ÿß≈“¬·µà≈–«‘∏’∑’Ë ”√«® „πÕ”‡¿Õª√–∑“¬ æ.».2542

º≈°“√ ”√«®¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ®”·π°µ“¡™π‘¥∑’Ë ”√«® „π‡¥◊Õπ¡’π“§¡, æƒ…¿“§¡,
°√°Æ“§¡ ·≈–°—π¬“¬π ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡“° §◊Õµÿà¡°—∫∂—ß´’‡¡πµå√«¡√âÕ¬≈– 67.2, µÿà¡
°—∫®“π√Õß¢“µŸâ°—π¡¥√«¡√âÕ¬≈– 54.1, µÿà¡°—∫µÿà¡‡≈Á°√«¡√âÕ¬≈– 59.2 ·≈–µÿà¡°—∫∂—ß
´’‡¡πµå√«¡√âÕ¬≈– 74.5 µ“¡≈”¥—∫ ¥—ß¿“æ∑’Ë 5 · ¥ß«à“™π‘¥¿“™π–∑’Ëæ∫≈Ÿ°πÈ”º—π·ª√‰ª
µ“¡‡¥◊Õπ∑’Ë ”√«® µÿà¡‡ªìπ¿“™π–∑’Ëæ∫≈Ÿ°πÈ” Ÿß  ”À√—∫º≈°“√ ”√«®®”π«πµ—«‚¡àß ®”·π°
µ“¡™π‘¥¿“™π–∑’Ë ”√«® ‡¥◊Õπ¡’π“§¡, æƒ…¿“§¡, °√°Æ“§¡ ·≈–°—π¬“¬π æ∫®”π«πµ—«
‚¡àß„π¿“™π–µà“ßÊ §◊Õ∂—ß´’‡¡πµå°—∫µÿà¡√«¡√âÕ¬≈– 79, ∂—ß´’‡¡πµå°—∫µÿà¡√âÕ¬≈– 68.5, µÿà¡
°—∫∂—ß´’‡¡πµå√«¡√âÕ¬≈– 72.2 ·≈–∂—ß´’‡¡πµå°—∫µÿà¡¡—ß°√√«¡√âÕ¬≈– 97.6 µ“¡≈”¥—∫ ¥—ß
¿“æ∑’Ë 6 · ¥ß«à“®”π«πµ—«‚¡àß∑’Ëæ∫®”·π°µ“¡™π‘¥¿“™π–º—π·ª√‰ªµ“¡‡¥◊Õπ∑’Ë ”√«®
‚¥¬ à«π¡“°∂—ß´’‡¡πµå‡ªìπ¿“™π–∑’Ëæ∫µ—«‚¡àß Ÿß



45

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

µÿà¡‡≈Á°
6.8%

®“π√Õß¢“µŸâ
10.9%

¿“™π–Õ◊ËπÊ
3.2%

∂—ß ’́‡¡πµå
46.7%

µÿà¡¡—ß°√
32.3%

µÿà¡„À≠à
1.8%

®“π√Õß¢“µŸâ
7.5%

¿“™π–Õ◊ËπÊ
8.5%

∂—ß ’́‡¡πµå
21.7%

µÿà¡¡—ß°√
50.5%

µÿà¡‡≈Á°
10.0%

ß

° ¢

§

µÿà¡„À≠à
0.6%

®“π√Õß¢“µŸâ
1.6%

¿“™π–Õ◊ËπÊ
22.6%

∂—ß ’́‡¡πµå
38.8%

µÿà¡¡—ß°√
29.7%

µÿà¡‡≈Á°
6.8%

µÿà¡‡≈Á°
1.7%

®“π√Õß¢“µŸâ
0.5%

¿“™π–Õ◊ËπÊ
0.2%

∂—ß ’́‡¡πµå
54.7%

µÿà¡¡—ß°√
42.9%

¿“æ∑’Ë 5 ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ®”·π°µ“¡™π‘¥¿“™π–∑’Ë ”√«®„π‡¥◊Õπ¡’π“§¡ (°) ‡¥◊Õπæƒ…¿“§¡
(¢) ‡¥◊Õπ°√°Æ“§¡ (§) ‡¥◊Õπ°—π¬“¬π (ß) „πÕ”‡¿Õª√–∑“¬ æ.». 2542

µÿà¡‡≈Á°
21.7%

®“π√Õß¢“µŸâ
9.9%

¿“™π–Õ◊ËπÊ
1.1%

∂—ß ’́‡¡πµå
27.7%

µÿà¡¡—ß°√
39.5%

µÿà¡„À≠à
13.4%

®“π√Õß¢“µŸâ
17.7%

¿“™π–Õ◊ËπÊ
3.9%

∂—ß ’́‡¡πµå
10.4%

µÿà¡¡—ß°√
36.4%

µÿà¡‡≈Á°
18.2%

®“π√Õß¢“µŸâ
15.2%

¿“™π–Õ◊ËπÊ
8.9%

µÿà¡„À≠à
2.6%

∂—ß ’́‡¡πµå
14.1%

µÿà¡¡—ß°√
40.3%

µÿà¡‡≈Á°
18.9%

®“π√Õß¢“µŸâ
8.7%

¿“™π–Õ◊ËπÊ
6.0%

∂—ß ’́‡¡πµå
27.5%

µÿà¡‡≈Á°
10.7%

µÿà¡¡—ß°√
47.0%

ß

° ¢

§

¿“æ∑’Ë 6 ®”π«πµ——«‚¡àß∑’Ëæ∫ ®”·π°µ“¡™π‘¥¿“™π–∑’Ë ”√«®„π‡¥◊Õπ¡’π“§¡ (°) ‡¥◊Õπæƒ…¿“§¡ (¢)
‡¥◊Õπ°√°Æ“§¡ (§) ‡¥◊Õπ°—π¬“¬π (ß) „πÕ”‡¿Õª√–∑“¬ æ.». 2542
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«‘®“√≥å
®“°¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–ª√‘¡“≥πÈ”Ωπ ∑’ËÕ”‡¿Õª√–∑“¬

æ.». 2534-2540 æ∫ºŸâªÉ«¬µ≈Õ¥ªï¡’§«“¡ —¡æ—π∏å°—∫ƒ¥Ÿ°“≈ ƒ¥ŸÀπ“«°—∫ƒ¥Ÿ√âÕπ¡’ºŸâªÉ«¬
µË” ƒ¥ŸΩπæ∫ºŸâªÉ«¬®”π«π¡“° √Ÿª·∫∫π’È§≈â“¬§≈÷ß°—∫¢âÕ¡Ÿ≈√“¬ß“π√–¥—∫ª√–‡∑»¢Õß æ.».
2534 ·≈– æ.». 2540 ‡ªìπ∑’Ëπà“ —ß‡°µ«à“„π æ.». 2534 ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°∑—Ë«ª√–‡∑»
43,511 √“¬ ∑’Ë®—ßÀ«—¥π§√√“™ ’¡“ 964 √“¬ ºŸâªÉ«¬‰¢â‰¡à∑√“∫ “‡Àµÿ∑—Ë«ª√–‡∑» 268,576
√“¬ ∑’Ë®—ßÀ«—¥π§√√“™ ’¡“ 7,496 √“¬19 æ.». 2540 ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°∑—Ë«ª√–‡∑»
101,698 √“¬ ∑’Ë®—ßÀ«—¥π§√“™ ’¡“ 6,046 √“¬ ºŸâªÉ«¬‰¢â‰¡à∑√“∫ “‡Àµÿ∑—Ë«ª√–‡∑» 244,851
√“¬ ∑’Ë®—ßÀ«—¥π§√√“™ ’¡“ 7,476 √“¬1  ”À√—∫∑’ËÕ”‡¿Õª√–∑“¬ ¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°πâÕ¬
®“°¢âÕ¡Ÿ≈°“√«‘®—¬æ∫«à“ª√–¡“≥√âÕ¬≈– 58.65 ¢ÕßºŸâªÉ«¬‰¢â‰¡à∑√“∫ “‡Àµÿ„π‡¢µ¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡ªìπºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°3 ¥—ßπ—Èπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°Õ“®¡’°“√
‡ª≈’Ë¬π·ª≈ß‰¥â

 ”À√—∫§«“¡ —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ßºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°°—∫ª√‘¡“≥πÈ”Ωπæ∫«à“
·∫∫∑’Ë 2 §◊Õª√‘¡“≥πÈ”Ωπ≈à«ßÀπâ“ 1 ‡¥◊Õπ ¡’§à“§«“¡ —¡æ—π∏å (R2) ‡∑à“°—∫ 0.251 À¡“¬∂÷ß
ª√‘¡“≥πÈ”Ωπ≈à«ßÀπâ“ 1 ‡¥◊Õπ  “¡“√∂ª√–¡“≥®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°‰¥â√âÕ¬≈– 25.1
´÷Ëß Õ¥§≈âÕß°—∫¡’ºŸâªÉ«¬¡“°„π™à«ß‡¥◊Õπæƒ…¿“§¡∂÷ß‡¥◊Õπµÿ≈“§¡ ´÷Ëß‡ªìπƒ¥ŸΩπ¡’¡√ ÿ¡
µ–«—πµ°‡©’¬ß„µâ ‡√‘Ë¡¡’Ωπµ°∑”„Àâ¡’§«“¡™◊Èπ —¡æ—∑∏å Ÿß¢÷Èπ ™à«ß‡¥◊Õπ ‘ßÀ“§¡·≈–°—π¬“¬π
®–‡ªìπ™à«ß∑’Ë§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥„π√Õ∫ªï°«à“√âÕ¬≈– 8020 ·≈–®“°°“√µ√«®À“®”π«π
‰«√— ‡¥ß°’„πµ—«¬ÿß≈“¬„πƒ¥Ÿµà“ßÊ ∑’Ëª√–‡∑»æ¡à“·≈– ‘ß§‚ª√å æ∫«à“ƒ¥ŸΩπ´÷Ëß¡’Õÿ≥À¿Ÿ¡‘
23-30°C ·≈–§«“¡™◊Èπ —¡æ—∑∏åª√–¡“≥√âÕ¬≈– 90 ¡’®”π«π‰«√— ¡“°∑’Ë ÿ¥21 ¥—ßπ—Èπª√‘¡“≥
πÈ”Ωπ®÷ß‡ªìπ‡ß◊ËÕπ‰¢Àπ÷Ëß∑’Ë∑”„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ®÷ß„™âª√–¡“≥®”π«π
ºŸâªÉ«¬‰¥â√–¥—∫Àπ÷Ëß ‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“∑’Ë‡¡◊Õß‡´≈“°Õß ª√–‡∑»¡“‡≈‡´’¬ „™âª√‘¡“≥
πÈ”Ωπ≈à«ßÀπâ“ 3 ‡¥◊Õπ ¡’§à“§«“¡ —¡æ—π∏å (R2) ‡∑à“°—∫ 0.18222 ®÷ß‡ªìπ‰ª‰¥â«à“√Ÿª·∫∫§«“¡
 —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ßºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°°—∫ª√‘¡“≥πÈ”Ωπ¬àÕ¡º—π·ª√‰ªµ“¡ ¿“æ
 ‘Ëß·«¥≈âÕ¡

®“°√Ÿª·∫∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ëæ∫ºŸâªÉ«¬¡“°
„πƒ¥ŸΩπ ¥—ßπ—Èπ®÷ß¡’·π«§«“¡§‘¥«à“ª√–™“°√¢Õß¬ÿß≈“¬ §«√¡’®”π«π Ÿß„π™à«ßƒ¥ŸΩπ‡™àπ
‡¥’¬«°—π3 ·µàº≈®“°°“√ ”√«®∑’Ë¥”‡π‘π°“√ 4 «‘∏’ æ∫«à“°“√ ”√«®≈Ÿ°πÈ” ́ ÷Ëß«—¥√–¥—∫ª√–™“°√
¢Õß¬ÿß≈“¬®“°¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß‡¥◊Õπ∑’Ë ”√«® · ¥ß«à“¿“™π–∑’Ë
æ∫≈Ÿ°πÈ”¬ÿß≈“¬æ∫‰¥âµ≈Õ¥∑—Èßªï ´÷Ëß Õ¥§≈âÕß°—∫°“√ ”√«®¢Õß WHO ∑’Ë‰¥â¥”‡π‘π°“√„π
°√ÿß‡∑æ¡À“π§√ æ.». 2511 æ∫«à“‚¥¬∑—Ë«‰ª·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß≈“¬‡ªìπ¿“™π–∑’Ë„™â
‡°Á∫°—°πÈ”„Àâ‡æ’¬ßæÕ„™âß“πµ≈Õ¥∑—Èßªï ®÷ß¡’°“√‡µ‘¡„ à¿“™π–µà“ßÊ „Àâ‡æ’¬ßæÕµ≈Õ¥ ¥—ßπ—Èπ
®÷ßæ∫¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬‰¥âµ≈Õ¥ªï‡™àπ‡¥’¬«°—π7 ́ ÷Ëßµà“ß°—∫¬ÿß™π‘¥Õ◊Ëπ∑’Ë¡’·À≈àß‡æ“–æ—π∏ÿå
Õ¬ŸàπÕ°∫â“π ª√‘¡“≥πÈ”Ωπ®–¡’º≈µàÕ°“√‡æ‘Ë¡®”π«π·À≈àß‡æ“–æ—π∏ÿå  àßº≈µàÕ°“√‡æ‘Ë¡¢Õß
ª√–™“°√¬ÿß™π‘¥π—Èπ °“√ ”√«®µ—«‚¡àß«—¥√–¥—∫ª√–™“°√¢Õß¬ÿß≈“¬®“°®”π«πµ—«‚¡àß ¡’
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§«“¡·µ°µà“ß√–À«à“ß‡¥◊Õπ ́ ÷Ëß°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“« Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß∑—Èß Yasuno
·≈– Southwood ∑’Ë»÷°…“∑’Ë°√ÿß‡∑æ¡À“π§√ æ∫«à“„π™à«ßƒ¥Ÿ√âÕπ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß®”π«πµ—«‚¡àß
·≈â«≈¥≈ß„π™à«ßƒ¥ŸΩπ8,23 °“√ ”√«®‰¢à«—¥√–¥—∫ª√–™“°√¢Õß¬ÿß≈“¬®“°®”π«π‰¢à∑’Ëæ∫ ¡’§«“¡
·µ°µà“ß√–À«à“ß‡¥◊Õπ Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ßµ“¡ƒ¥Ÿ§◊Õ ¡’®”π«π‰¢à¡“°„π™à«ßƒ¥ŸΩπ
÷́Ëß°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“« Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Pant9 »÷°…“∑’Ë°√ÿß‡∑æ¡À“π§√ ·≈–

Mogi10 ∑’Ë‡™’¬ß„À¡à · ¥ß«à“¡’¬ÿß≈“¬‡æ»‡¡’¬∑’Ë°—¥°‘π‡≈◊Õ¥·≈â«‰ª«“ß‰¢à®”π«π¡“°„πƒ¥ŸΩπ
 —¡æ—π∏å°—∫°“√ ”√«®µ—«‡µÁ¡«—¬‚¥¬«—¥√–¥—∫ª√–™“°√¢Õß¬ÿß≈“¬®“°®”π«π¬ÿß≈“¬µ—«‡¡’¬
∑’Ë¡“°—¥ ‡ªìπµ—«™’È«—¥∑’Ë ”§—≠µ—«Àπ÷Ëß∑’Ë∫Õ°∂÷ß√–¥—∫§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°„πæ◊Èπ∑’Ë
·µà«‘∏’π’È¡’§à“„™â®à“¬ Ÿß·≈–µâÕß°“√∫ÿ§≈“°√∑’Ë¡’ª√– ∫°“√≥å„π°“√®—∫¬ÿß º≈®“°°“√ ”√«®
¥â«¬«‘∏’π’Èæ∫«à“Õ—µ√“°“√°—¥¢Õß¬ÿß≈“¬ Ÿß„πƒ¥ŸΩπ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Yasuno8

∑’Ë°√ÿß‡∑æ¡À“π§√ ·≈–®“°°“√‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π°“√ ”√«®¬ÿß≈“¬∑’ËÕ”‡¿Õ§√∫ÿ√’13 ®—ßÀ«—¥
π§√√“™ ’¡“ ‡¥◊Õπ°—π¬“¬π æ.». 2530 ‡ªìπªï∑’Ë¡’°“√√–∫“¥‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß ÿ¥ ®“°
°“√§”π«≥‡ª√’¬∫‡∑’¬∫¡’Õ—µ√“°“√°—¥¢Õß¬ÿß≈“¬Õ¬Ÿà„π™à«ß 5.3-7 µ—«/§π/20 π“∑’ ·µà°“√
»÷°…“§√—Èßπ’È¡’‡æ’¬ß 0.84 µ—«/§π/20 π“∑’ ®“°§à“‡©≈’Ë¬ BI ¡’§à“ Ÿß∂÷ß 498.5 À√◊Õ¡’¿“™π–
∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ 4.98 „∫/∫â“π ·µà„πæ◊Èπ∑’Ë∑’Ë»÷°…“¡’§à“ 0.708 „∫/∫â“π · ¥ß„Àâ‡ÀÁπ«à“
‡¡◊ËÕª√–™“°√¢Õß¬ÿß≈“¬¡’§à“ Ÿß¡“° ‚Õ°“ ∑’Ë‡°‘¥°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°¡’ Ÿß¡“°
‡™àπ‡¥’¬«°—π

 ”À√—∫§«“¡ —¡æ—π∏å√–À«à“ß°“√ ”√«®·µà≈–«‘∏’ æ∫«à“¡’§«“¡ —¡æ—π∏å Ÿß√–À«à“ß°“√
 ”√«®µ—«‚¡àß°—∫°“√ ”√«®≈Ÿ°πÈ”·µ°µà“ß°—∫°“√»÷°…“∑’Ë∑√‘π‘·¥¥6 ́ ÷Ëßæ∫«à“¡’§«“¡ —¡æ—π∏å°—π
πâÕ¬√–À«à“ß°“√ ”√«®∑—Èß 2 «‘∏’ Õ“®‡π◊ËÕß®“°æ◊Èπ∑’Ëπ’È¡’·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß≈“¬‡ªìπ¿“™π–
πÕ°∫â“π  ”À√—∫°“√»÷°…“§√—Èßπ’È· ¥ß«à“ “¡“√∂ª√–¡“≥§à“°“√ ”√«®·∑π°—π‰¥â ·≈–¡’
§«“¡∂Ÿ°µâÕßª√–¡“≥√âÕ¬≈– 54.5  ”À√—∫°“√π”‰ªª√–¬ÿ°µå„™â ‡™àπ ‡¡◊ËÕ∑√“∫§à“ BI ®“°
°“√ ”√«®„πæ◊Èπ∑’Ëµà“ßÊ ‡¡◊ËÕ‰ª·∑π§à“„π Ÿµ√°Á “¡“√∂ª√–¡“≥§à“®”π«πµ—«‚¡àß„πæ◊Èπ∑’Ëπ—Èπ‰¥â
®“°®”π«πµ—«‚¡àß∑’Ë‰¥âπ’È  “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√ª√–¡“≥®”π«πµ—«‡µÁ¡«—¬¬ÿß≈“¬ ·≈–
¬ÿß≈“¬‡æ»‡¡’¬Õ“¬ÿ 14 «—π24 ´÷Ëß‡ªìπ√–¬–∑’Ëæ√âÕ¡®–·æ√à‡™◊ÈÕ∂â“‰¥â√—∫‡™◊ÈÕ‰«√— ‡¥ß°’„πæ◊Èπ∑’Ë
π—Èπ „™â‡ªìπ¥—™π’Àπ÷Ëß∫Õ°√–¥—∫§«“¡‡ ’Ë¬ß°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° ®÷ß§«√∑”°“√»÷°…“À“
¢âÕ¡Ÿ≈¥—ß°≈à“«

®“°º≈°“√ ”√«®®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”·≈–µ—«‚¡àß·¬°µ“¡™π‘¥¿“™π– °“√ ”√«®
®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” µÿà¡®—¥‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠  à«π™π‘¥¿“™π–∑’Ë‡À≈◊Õ‡ªìπ
·À≈àß‡æ“–æ—π∏ÿå∑’Ë¡’§«“¡ ”§—≠‡∑à“°—π ·µà ”À√—∫¢âÕ¡Ÿ≈°“√ ”√«®µ—«‚¡àß· ¥ß„Àâ‡ÀÁπ«à“
®”‡ªìπµâÕß∑√“∫™π‘¥·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠„πæ◊Èπ∑’Ë ‡æ◊ËÕ„™â‡≈◊Õ°«‘∏’°“√§«∫§ÿ¡∑’Ë‡À¡“– ¡
·≈–µ√ß°—∫‡ªÑ“À¡“¬ ‡™àπ„π™à«ßƒ¥Ÿ√âÕπ µâÕß‡πâπ§«∫§ÿ¡¿“™π–∂—ß´’‡¡πµå°—∫µÿà¡¡—ß°√
 “¡“√∂≈¥¬ÿß≈“¬‰¥â∂÷ß√âÕ¬≈– 79.0 ¢Õß®”π«πµ—«‚¡àß∑—ÈßÀ¡¥ ¥—ßπ—Èπ®÷ß§«√∑”°“√ ”√«®
µ—«‚¡àß‡æ◊ËÕ„™â„π°“√«“ß·ºπ°“√§«∫§ÿ¡¬ÿß≈“¬„Àâ∂Ÿ°µâÕß·≈–µ√ß°—∫‡ªÑ“À¡“¬„πæ◊Èπ∑’Ëµà“ßÊ
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º≈®“°ªí≠À“‚√§‰¢â‡≈◊Õ¥ÕÕ°∑’Ë¡’¡“π“π°«à“ 40 ªï °√–∑√«ß “∏“√≥ ÿ¢¡’·ºπß“π
§«∫§ÿ¡µà“ßÊ ‡æ◊ËÕªÑÕß°—π‚√§π’È ‡™àπ °“√„Àâ ÿ¢»÷°…“ºà“π∑“ß Õ. .¡. ‰ª Ÿàª√–™“™π ¡’
¡“µ√°“√§«∫§ÿ¡¬ÿß≈“¬‚¥¬ª√–™“™π¡’ à«π√à«¡ ‡ªìπµâπ ·µà‡π◊ËÕß®“°¬ÿß≈“¬‡ªìπ·¡≈ß∑’Ë¡’
«‘«—≤π“°“√¡“°«à“ 400 ≈â“πªï ¡’°“√ª√—∫µ—«„ÀâÕ¬Ÿà√Õ¥„π ‘Ëß·«¥≈âÕ¡µà“ßÊ  ”À√—∫¬ÿß≈“¬¡’
°“√ª√—∫µ—« ‡™àπ √–¬–‰¢à  “¡“√∂§ß∑πÕ¬Ÿà„π ¿“æ·Àâß·≈âß‰¥â¡“°°«à“ 15 ‡¥◊Õπ25 ¬ÿß≈“¬
 “¡“√∂æ—≤π“µâ“π∑“πµàÕ “√‡§¡’°”®—¥·¡≈ß ‡ªìπµâπ °“√¥”‡π‘π°“√§«∫§ÿ¡µà“ßÊ ®÷ß‰¥âº≈
√–¥—∫Àπ÷Ëß ¥—ßπ—Èπ¢âÕ¡Ÿ≈°“√ ”√«®§√—Èßπ’È· ¥ß∂÷ß√–¥—∫ª√–™“°√∑’Ë‡ªìπ®√‘ß¢Õß¬ÿß≈“¬ „π
 ¿“æ·«¥≈âÕ¡∑’Ë‰¥â ”√«®¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–‡æ◊ËÕ§«“¡∂Ÿ°µâÕß¢Õß¢âÕ¡Ÿ≈®÷ß
‰¥â ”√«®∑—Èß 4 «‘∏’æ√âÕ¡°—π ®“°¢âÕ¡Ÿ≈°“√ ”√«®≈Ÿ°πÈ”°—∫ ”√«®µ—«‚¡àß ª√–™“°√¢Õß
¬ÿß≈“¬√–¬–π’ÈÕ¬Ÿà„π√–¥—∫ Ÿß ‚¥¬‡©æ“–„π·À≈àß‡æ“–æ—π∏ÿå §◊Õµÿà¡·≈–∂—ß´’‡¡πµå „π™à«ßƒ¥Ÿ
√âÕπ°“√‡®√‘≠‡µ‘∫‚µ®“°√–¬–≈Ÿ°πÈ”®π∂÷ßµ—«‡µÁ¡«—¬„π ¿“æ∏√√¡™“µ‘ „™â‡«≈“ª√–¡“≥ 18 «—π23

·≈–µ—«‡µÁ¡«—¬¡’Õ“¬ÿ‰¥âª√–¡“≥ 1-3 ‡¥◊Õπ25 ¥—ßπ—Èπª√–™“°√„π√–¬–≈Ÿ°πÈ”°—∫µ—«‚¡àß∑’Ë‡æ‘Ë¡
¡“°„π™à«ßƒ¥Ÿ√âÕππ’È ®÷ß∑”„Àâª√–™“°√¢Õß¬ÿßµ—«‡µÁ¡«—¬‡æ‘Ë¡¡“°¢÷Èπ„π™à«ßƒ¥ŸΩπ  Õ¥§≈âÕß
°—∫º≈°“√ ”√«®‰¢à°—∫µ—«‡µÁ¡«—¬  ”À√—∫„πƒ¥ŸΩπ¡’ ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡°—∫°“√‡°‘¥‚√§
‰¢â‡≈◊Õ¥ÕÕ°§◊Õ ‰«√— ‡¥ß°’∑’Ë “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„πµ—«¬ÿß≈“¬21 ·≈–Õ—µ√“°“√°—¥¢Õß
¬ÿß≈“¬‡æ‘Ë¡¡“°¢÷Èπ8 ®÷ß‡ªìπ‡ß◊ËÕπ‰¢Àπ÷Ëß∑’Ë àßº≈„Àâ¡’ºŸâªÉ«¬®”π«π¡“°„πƒ¥Ÿπ’È ¥—ßπ—Èπº≈∑’Ë‰¥â· ¥ß
«à“°“√ ”√«®≈Ÿ°πÈ”°—∫µ—«‚¡àß‡À¡“– ”À√—∫„™â«“ß·ºπ°“√§«∫§ÿ¡¬ÿß≈“¬  à«π°“√ ”√«®‰¢à
°—∫µ—«‡µÁ¡«—¬‡À¡“– ”À√—∫„™â‡ΩÑ“√–«—ß‚√§‰¢â‡≈◊Õ¥ÕÕ° ‡π◊ËÕß®“°°“√§«∫§ÿ¡¬ÿß≈“¬æ“À–
¢Õß‚√§π’È∂◊Õ‡ªìπ¡“µ√°“√∑’Ë ”§—≠ ‚¥¬‡©æ“–°“√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå ªí®®ÿ∫—π„™â«‘∏’∑“ß
°“¬¿“æ ‡™àπ °“√‡ª≈’Ë¬ππÈ”æ√âÕ¡¢—¥≈â“ß¿“™π–∑ÿ° 7 «—π, °“√°”®—¥‡»…¢¬–∑’Ë®–‡ªìπ·À≈àß
‡æ“–æ—π∏ÿå ‡ªìπµâπ ·≈–«‘∏’„™â “√‡§¡’°”®—¥√–¬–≈Ÿ°πÈ” ‡™àπ ∑√“¬Õ–‡∫∑ ´÷ËßµâÕß„™â„π
Õ—µ√“ à«π∑’Ë∂Ÿ°µâÕß®÷ß®– “¡“√∂°”®—¥‡©æ“–√–¬–≈Ÿ°πÈ”‰¥âπ“πª√–¡“≥ 1-3 ‡¥◊Õπ º≈®“°
°“√ ”√«®§√—Èßπ’È ·π–π”„Àâ§«∫§ÿ¡¬ÿß≈“¬‚¥¬§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå‡πâπ∑’Ëµÿà¡°—∫∂—ß´’‡¡πµå
™à«ßƒ¥ŸÀπ“«√–À«à“ß‡¥◊Õπ¡°√“§¡∂÷ß°ÿ¡¿“æ—π∏å °àÕπ∑’Ëª√–™“°√¬ÿß≈“¬√–¬–≈Ÿ°πÈ”®–‡æ‘Ë¡
 Ÿß¢÷Èπ™à«ßƒ¥Ÿ√âÕπ ·≈–§«√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿåÕ’°§√—Èß„πƒ¥Ÿ√âÕπ√–À«à“ß‡¥◊Õπ¡’π“§¡∂÷ß
‡¡…“¬π ‡æ◊ËÕ≈¥ª√–™“°√¬ÿß≈“¬µ—«‡µÁ¡«—¬∑’ËÕ“®‡æ‘Ë¡¢÷ÈπÕ’°„πƒ¥ŸΩπ‡ªìπ°“√§«∫§ÿ¡‚√§
‰¢â‡≈◊Õ¥ÕÕ°≈à«ßÀπâ“Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ”À√—∫„™â„π‡¢µ∑’Ë¡’ ¿“æ·«¥≈âÕ¡∑’Ë§≈â“¬°—π„π
‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–§«√ π—∫ πÿπ„Àâ»÷°…“À“¢âÕ¡Ÿ≈¬ÿß≈“¬„πæ◊Èπ∑’Ëµà“ßÊ

 √ÿª
®“°¢âÕ¡Ÿ≈√“¬‡¥◊Õπ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°·≈–ª√‘¡“≥πÈ”Ωπ ∑’ËÕ”‡¿Õª√–∑“¬

®—ßÀ«—¥π§√√“™ ’¡“ æ.». 2534-2540 · ¥ß„Àâ‡ÀÁπ«à“„πæ◊Èπ∑’Ëπ’È √Ÿª·∫∫°“√‡°‘¥‚√§‰¢â
‡≈◊Õ¥ÕÕ° —¡æ—π∏å°—∫ƒ¥Ÿ°“≈§◊Õ ƒ¥ŸÀπ“«°—∫ƒ¥Ÿ√âÕπæ∫ºŸâªÉ«¬πâÕ¬ ™à«ßƒ¥ŸΩπæ∫ºŸâªÉ«¬¡“°
 ”À√—∫º≈°“√«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√“¬‡¥◊Õπ√–À«à“ß®”π«πºŸâªÉ«¬ (Y) °—∫ª√‘¡“≥πÈ”
Ωπ≈à«ßÀπâ“ 1 ‡¥◊Õπ (X) ‰¥â ¡°“√ Y = 4.446+0.139X ¡’§à“§«“¡ —¡æ—π∏å (R2) ‡∑à“°—∫
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0.251 ®“°°“√ ”√«®¬ÿß≈“¬ 4 «‘∏’§◊Õ «‘∏’ ”√«®≈Ÿ°πÈ”,  ”√«®‰¢à,  ”√«®µ—«‚¡àß ·≈– ”√«®
µ—«‡µÁ¡«—¬ „π‡¥◊Õπ¡’π“§¡ æƒ…¿“§¡ °√°Æ“§¡ ·≈–°—π¬“¬π æ.». 2542 æ∫«à“
ª√–™“°√¬ÿß√–¬–≈Ÿ°πÈ”·≈–µ—«‚¡àß¡’®”π«π¡“°„π™à«ßƒ¥Ÿ√âÕπ·≈–≈¥≈ß„π™à«ßƒ¥ŸΩπ
 ”À√—∫ª√–™“°√¬ÿß≈“¬√–¬–‰¢à°—∫µ—«‡µÁ¡«—¬æ∫¡“°„π™à«ßƒ¥ŸΩπ °“√À“§«“¡ —¡æ—π∏å
√–À«à“ß°“√ ”√«®·µà≈–«‘∏’æ∫§«“¡ —¡æ—π∏å√–À«à“ß°“√ ”√«®µ—«‚¡àß°—∫°“√ ”√«®≈Ÿ°πÈ”¡’§à“
§«“¡ —¡æ—π∏å (R2) ‡∑à“°—∫ 0.54  ”À√—∫·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠§◊Õ µÿà¡°—∫∂—ß´’‡¡πµå º≈‘µ
¬ÿß≈“¬‰¥â∂÷ß√âÕ¬≈– 79.32 ¢Õßµ—«‚¡àß∑—ÈßÀ¡¥∑’Ë ”√«® ·≈–®“°º≈°“√ ”√«®¬ÿß≈“¬∑’Ë‰¥âπ’È
·π–π”„Àâ§«∫§ÿ¡¬ÿß≈“¬‚¥¬§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå‡πâπ∑’Ëµÿà¡°—∫∂—ß´’‡¡πµå ™à«ßƒ¥ŸÀπ“«
√–À«à“ß‡¥◊Õπ¡°√“§¡∂÷ß°ÿ¡¿“æ—π∏å °àÕπ∑’Ëª√–™“°√¬ÿß≈“¬√–¬–≈Ÿ°πÈ”®–‡æ‘Ë¡ Ÿß¢÷Èπ™à«ßƒ¥Ÿ√âÕπ
·≈–§«√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿåÕ’°§√—Èß„π™à«ßƒ¥Ÿ√âÕπ √–À«à“ß‡¥◊Õπ¡’π“§¡∂÷ß‡¡…“¬π ‡æ◊ËÕ
≈¥ª√–™“°√¬ÿß≈“¬µ—«‡µÁ¡«—¬∑’ËÕ“®‡æ‘Ë¡¢÷ÈπÕ’°„πƒ¥ŸΩπ

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥π“¬·æ∑¬å‰æ®‘µ√å «√“™‘µ √ÕßÕ∏‘∫¥’°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∑’Ë π—∫ πÿπ

„Àâ∑”°“√»÷°…“ ‚√ßæ¬“∫“≈™ÿ¡™πÕ”‡¿Õª√–∑“¬ ·≈–∑’Ë«à“°“√Õ”‡¿Õ∑’Ë‰¥â„Àâ¢âÕ¡Ÿ≈ ‡®â“Àπâ“∑’Ë
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∫∑§—¥¬àÕ
®“°°“√ ”√«®¬ÿß≈“¬¥â«¬«‘∏’ ”√«®≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß≈“¬ ‡æ◊ËÕ°“√»÷°…“‡ª√’¬∫

‡∑’¬∫µ—«·ª√µà“ßÊ √–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9 À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’
ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π„π‡¢µÕ”‡¿Õª√–∑“¬ ®—ßÀ«—¥π§√√“™ ’¡“ „π‡¥◊Õπæƒ»®‘°“¬π
æ.». 2540 ·≈–‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541 °≈ÿà¡À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß°—∫µË”
®—¥·∫àßµ“¡√“¬ß“π°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°√“¬À¡Ÿà∫â“π „π·ºπß“π§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°≈à«ßÀπâ“
´÷Ëß¡’°“√®—¥·∫àßÀ¡Ÿà∫â“πµ“¡≈”¥—∫§«“¡‡ ’Ë¬ß  ”À√—∫°“√ ”√«®§√—Èßπ’ÈÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ° Ÿß®—¥‡ªìπÀ¡Ÿà∫â“π‡ ’Ë¬ß Ÿß°—∫‡ ’Ë¬ßª“π°≈“ß À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË”
®—¥‡ªìπÀ¡Ÿà∫â“π‡ ’Ë¬ßµË” º≈®“°°“√®”·π°™π‘¥≈Ÿ°πÈ”∑’Ë ÿà¡¡“®“°¿“™π–µà“ßÊ ¢Õß∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π
æ∫≈Ÿ°πÈ” 1,746 µ—« ‡ªìπ≈Ÿ°πÈ”¬ÿß≈“¬ 1,575 µ—« (90.21%) °“√®—¥≈”¥—∫§«“¡ ”§—≠¢Õß
·À≈àß‡æ“–æ—π∏ÿå¬ÿß≈“¬ æ∫«à“∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π µÿà¡°—∫∂—ß ’́‡¡πµå  ‡ªìπ¿“™π–„ àπÈ”∑’Ë‡ªìπ·À≈àß
‡æ“–æ—π∏ÿå∑’Ë ”§—≠ ¿“™π–∑—Èß Õß‡ªìπ∫àÕ‡°‘¥¢Õß¬ÿß≈“¬‰¥â∂÷ß 91% ¢Õßµ—«‚¡àß∑—ÈßÀ¡¥∑’Ë‰¥â ”√«®
°“√‡ª√’¬∫‡∑’¬∫µ—«·ª√µà“ßÊ ‡™àπ ®”π«πÀ¡Ÿà∫â“π∑’Ëæ∫≈Ÿ°πÈ” ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”,
®”π«πµ—«‚¡àß ·≈– Breteau Index (BI) À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°  Ÿß¡’§à“‡©≈’Ë¬ 17.72,
36.72, 292.39 ·≈– 91.87 µ“¡≈”¥—∫  ”À√—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË”¡’§à“‡©≈’Ë¬
15.94, 27.78, 350.11 ·≈– 70.13 µ“¡≈”¥—∫ º≈°“√‡ª√’¬∫‡∑’¬∫æ∫«à“µ—«·ª√¡’§à“ Ÿß
·≈– à«π¡“°‰¡à¡’§«“¡·µ°µà“ß‡ªìππ—¬ ”§—≠∑“ß ∂‘µ‘¢Õß∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π  ”À√—∫§à“ BI ∑—Èß
2 °≈ÿà¡À¡Ÿà∫â“π¡’§à“¡“°°«à“ 50 ·µàÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß¡’§à“ BI  Ÿß°«à“
À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 23.66% ·≈–„π™à«ß∑’Ë ”√«®¡’√“¬ß“πæ∫ºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ°∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π ¥—ßπ—Èπ®÷ßµ—Èß¢âÕ —ß‡°µ«à“§«√ ”√«®¬ÿß≈“¬„πÀ¡Ÿà∫â“πµà“ßÊ ≈à«ßÀπâ“
‡æ◊ËÕ°“√®—¥∑”·ºπß“π§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°
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Abstract
Aedes survey, Visual Larval Survey and Pupal Survey, were conducted to

compare variables between 9 High Dengue Haemorrhagic Fever (DHF) case villages
and 9 Low DHF-case villages in Prathai District Nakhon Ratchasima Province in
November 1997 and August 1998. High and Low DHF-case villages were classified
by using provincial health office reports of DHF-case. From the DHF control plan,
the villages were rated by DHF case as High risk villages, Medium risk villages
and Low risk villages. It was found that the High DHF-case villages were rated as
equal to High and Medium risk villages while Low DHF-case villages were rated
to Low risk villages. From species identification, 1746 larvae were collected as
random sample from containers 1,575 were identified as Aedes aegypti larvae
(90.21%). The important breeding place of Ae. aegypti were Jars and Cement
tanks which produced 91% of pupae in these villages. The average number of
variable such as positive houses, positive containers, pupae and Breteau Index (BI);
in High DHF-case villages were 17.72, 36.72, 292.36 and 91.87 respectively
and in Low DHF-case villages were 15.94, 27.78, 350.11 and 70.13 respectively.
The comparison showed high value of the variables, however, differences were not
significant between High and Low DHF-case villages. BI in both village groups
were more than 50, in high DHF-case villages was 23.66% higher than low DHF-
case village. In this survey, there were DHF reported cases in both village groups,
so Aedes survey should be carried out in villages prior to formulation of DHF
control plan.

Keywords
Aedes aegypti, Aedes survey, breeding place, dengue haemorrhagic fever

∫∑π”
‚√§‰¢â‡≈◊Õ¥ÕÕ°´÷ Ëß¡’¬ÿß≈“¬ (Aedes aegypti) ‡ªìπæ“À–¬—ß§ß‡ªìπªí≠À“

 “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑» ‡√‘Ë¡¡’√“¬ß“π°“√√–∫“¥‚√§π’È§√—Èß·√°‡¡◊ËÕ æ.». 2501 ∑’Ë
°√ÿß‡∑æ¡À“π§√ ¡’ºŸâªÉ«¬ª√–¡“≥ 2,500 √“¬ ®“°π—Èπ°Á‡√‘Ë¡·æ√à√–∫“¥‰ªµ“¡¿Ÿ¡‘¿“§µà“ßÊ
¢Õßª√–‡∑» ªí®®ÿ∫—π¡’ºŸâªÉ«¬‚√§π’È∑—Èß„π‡¢µ‡¡◊Õß ·≈–‡¢µ™π∫∑ „π·µà≈–ªï®–¡’√“¬ß“πºŸâ
ªÉ«¬‰¡àπâÕ¬°«à“ 1 À¡◊Ëπ√“¬ ‡©æ“– æ.». 2530 ¡’√“¬ß“πºŸâªÉ«¬ Ÿß∂÷ß 171,630 √“¬1 ®“°
°“√ª√–¡“≥§à“„™â®à“¬ ”À√—∫‚√§π’È„π æ.». 2537 ∑’Ë¡’√“¬ß“πºŸâªÉ«¬ 51,388 √“¬ æ∫«à“µ âÕß
„™â®à“¬‡ß‘π∂÷ß 486 ≈â“π∫“∑ ·¬°‡ªìπ√“¬®à“¬¢Õß¿“§√—∞ 54.8% ·≈–¢ÕßºŸâªÉ«¬ 45.2%2

· ¥ß„Àâ‡ÀÁπ«à“‚√§π’È¡’º≈°√–∑∫Õ¬à“ß¡“°∑—Èß∑“ßµ√ß·≈–∑“ßÕâÕ¡µàÕ¿“§√—∞·≈–ª√–™“™π
¡’°“√°”Àπ¥·ºπ°“√¥”‡π‘πß“π§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°≈ß∂÷ß√–¥—∫ ∂“π’Õπ“¡—¬ „π
¡“µ√°“√Àπ÷Ëß‰¥â®—¥·∫àßæ◊Èπ∑’Ë≈à«ßÀπâ“‡æ◊ËÕ°“√§«∫§ÿ¡ÕÕ°‡ªìπ 3 √–¥—∫§«“¡‡ ’Ë¬ß §◊Õ
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À¡Ÿà∫â“π∑’Ë‡ ’Ë¬ß ŸßÀ¡“¬∂÷ßÀ¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µ‘¥µàÕ°—π 3 ªï, À¡Ÿà∫â“π
‡ ’Ë¬ßµàÕ‚√§ª“π°≈“ßÀ¡“¬∂÷ßÀ¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬ 2 „π 3 ªï∑’Ëºà“π¡“ ·≈–À¡Ÿà∫â“π∑’Ë
‡ ’Ë¬ßµàÕ‚√§µË”À¡“¬∂÷ßÀ¡Ÿà∫â“π∑’Ë‰¡à¡’√“¬ß“πºŸâªÉ«¬À√◊Õ¡’√“¬ß“π 1 „π 3 ªï∑’Ëºà“π¡“3  ”À√—∫
„πª√–‡∑»‰∑¬¡’√“¬ß“π°“√ ”√«®¬ÿß≈“¬„πÀ¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°4,5 ·≈–
À¡Ÿà∫â“πµà“ßÊ „π‡¢µ™π∫∑6,7 ·µà¬—ß‰¡à¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√ ”√«®¬ÿß≈“¬µ“¡°“√®—¥
·∫àßÀ¡Ÿà∫â“πµ“¡√–¥—∫§«“¡‡ ’Ë¬ß¥—ß°≈à“««à“¡’√–¥—∫ª√–™“°√¢Õß¬ÿß≈“¬·µ°µà“ß°—πÀ√◊Õ‰¡à
µ≈Õ¥®π¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√®—¥≈”¥—∫§«“¡ ”§—≠¢Õß·À≈àß‡æ“–æ—π∏ÿå¬ÿß≈“¬„πæ◊Èπ∑’Ë¥—ß°≈à“«
‡ªìπ‡™àπ‰√ ¥—ßπ—Èπ®÷ß‰¥â∑”°“√»÷°…“À“¢âÕ¡Ÿ≈¥—ß°≈à“«‚¥¬„™â°“√ ”√«®¬ÿß≈“¬ §◊Õ°“√ ”√«®
≈Ÿ°πÈ”·≈–µ—«‚¡àß  ”À√—∫°“√ ”√«®µ—«‚¡àß‡ªìπ°“√ ”√«®«‘∏’„À¡à ∑’Ë¡’√“¬ß“π«à“‡À¡“– ¡
 ”À√—∫π”‰ª„™â‡æ◊ËÕ°“√§«∫§ÿ¡·≈–À“√–¥—∫ª√–™“°√¢Õß¬ÿß≈“¬8 ‡æ◊ËÕ°“√ª√–¬ÿ°µåπ”‰ª„™â
 ”À√—∫°“√«“ß·ºπ§«∫§ÿ¡¬ÿß≈“¬‰¥âÕ¬à“ß∂Ÿ°µâÕßµ√ß°—∫‡ªÑ“À¡“¬∑’Ë ”§—≠ ∑—Èß·À≈àß‡æ“–
æ—π∏ÿå·≈–À¡Ÿà∫â“π ·≈–‡æ◊ËÕ≈¥ªí≠À“®“°‚√§‰¢â‡≈◊Õ¥ÕÕ° ‡π◊ËÕß®“°„πªí®®ÿ∫—π°“√§«∫§ÿ¡‚√§
π’È ¬—ß§ß‡πâπ∑’Ë§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§ ´÷Ëß‡ªìπªí®®—¬∑’Ë “¡“√∂¥”‡π‘π°“√§«∫§ÿ¡‰¥â

«— ¥ÿ·≈–«‘∏’°“√
∑”°“√§—¥‡≈◊Õ°À¡Ÿà∫â“π∑’Ë√“¬ß“π«à“¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9 À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π

∑’Ë¡’√“¬ß“π«à“¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π ‚¥¬„™â¢âÕ¡Ÿ≈√“¬™◊ËÕÀ¡Ÿà∫â“π∑’Ë‡°‘¥‚√§‰¢â
‡≈◊Õ¥ÕÕ° (æ.». 2537-2539) ·≈–√“¬ß“π°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°√“¬À¡Ÿà∫â“π (æ.». 2538-
2541) ®“°»Ÿπ¬å√–∫“¥«‘∑¬“¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–‚√ßæ¬“∫“≈™ÿ¡™πÕ”‡¿Õª√–∑“¬
®—ßÀ«—¥π§√√“™ ’¡“  ¿“æÀ¡Ÿà∫â“π∑’Ë ”√«®‚¥¬∑—Ë«‰ª‡ªìπ‡¢µ™π∫∑ ¡’æ◊Èππ“≈âÕ¡√Õ∫À¡Ÿà∫â“π
πÈ”„™âπÈ”¥◊Ë¡‰¥â¡“®“°∫àÕº‘«¥‘π·≈–πÈ”Ωπ π”¡“‡°Á∫°—°‰«â„π¿“™π–µà“ßÊ „Àâ‡æ’¬ßæÕ„™âß“π

‰¥â∑”°“√ ÿà¡ ”√«®¬ÿß≈“¬ ‚¥¬§≥–‡®â“Àπâ“∑’Ë®“°°≈ÿà¡ß“π°’Ø«‘∑¬“  ∂“∫—π«‘®—¬
«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å „π‡¥◊Õπæƒ»®‘°“¬π æ.». 2540 ·≈–
‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541 „π·µà≈–À¡Ÿà∫â“π∑”°“√ ÿà¡ ”√«®„π·µà≈–∫â“π·∫∫‡≈◊Õ°µ—«Õ¬à“ß
‡™‘ß ÿà¡ ®”π«π 40 À≈—ß§“‡√◊Õπ9 „™â«‘∏’°“√ ”√«®µ“¡·∫∫¡“µ√∞“π¢ÕßÕß§å°“√Õπ“¡—¬‚≈°
(WHO) «‘∏’ Visual Larval Survey10 ·≈–«‘∏’ ”√«®µ—«‚¡àß8  ®—¥·∫àß¿“™π–µà“ßÊ ÕÕ°‡ªìπ
6 ™π‘¥ ‰¥â·°à µÿà¡ (¡’§«“¡®ÿ 100-200 ≈‘µ√) µÿà¡„À≠à (¡’§«“¡®ÿµ—Èß·µà 1,000 ≈‘µ√¢÷Èπ‰ª)
µÿà¡‡≈Á° (¡’§«“¡®ÿπâÕ¬°«à“ 100 ≈‘µ√) ∂—ß´’‡¡πµå (´’‡¡πµå°àÕ‡æ◊ËÕ‡°Á∫πÈ”¢π“¥°≈“ß¡—°æ∫
„πÀâÕßπÈ”) ®“π√Õß¢“µŸâ°—π¡¥ ·≈–¿“™π–Õ◊ËπÊ æ√âÕ¡°“√ ÿà¡‡°Á∫≈Ÿ°πÈ”®“°¿“™π–µà“ßÊ
‡æ◊ËÕπ”¡“®”·π°™π‘¥¢Õß¬ÿß≈“¬„πæ◊Èπ∑’Ë ∫—π∑÷°º≈®”π«π¿“™π–µà“ßÊ ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”
·≈–µ—«‚¡àß¢Õß·µà≈–∫â“π·≈–°≈ÿà¡À¡Ÿà∫â“π

¢âÕ¡Ÿ≈∑’Ë‰¥â‡ªìπ¢âÕ¡Ÿ≈ª√–‡¿∑°“√π—∫ ´÷Ëß¡’§à“§«“¡·ª√ª√«π¡“°°«à“§à“‡©≈’Ë¬ ‡æ◊ËÕ„Àâ
‡¢â“°—∫‡ß◊ËÕπ‰¢°“√∑¥ Õ∫∑“ß ∂‘µ‘ ®÷ß∑”°“√·ª≈ß¢âÕ¡Ÿ≈¥â«¬ log10(n+1)11 ·≈â«®÷ß‡ª√’¬∫‡∑’¬∫
§«“¡·µ°µà“ß¢Õßµ—«·ª√µà“ßÊ √–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“π „™â t-test ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”, ®”π«πµ—«‚¡àßµ“¡ª√–‡¿∑¿“™π– „™â F-test ·≈– Duncan multiple
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range test ‚¥¬„™â‚ª√·°√¡ SPSS12 (Statistical Package for the Social Sciences)  ”À√—∫
§à“‡©≈’Ë¬ ±SD ¢Õß·µà≈–µ—«·ª√∑’Ëπ”‡ πÕ §”π«≥®“°¢âÕ¡Ÿ≈∑’Ë‰¡à‰¥â·ª≈ß§à“‚¥¬„™â‚ª√·°√¡
Excel13

º≈°“√»÷°…“
 ”À√—∫°“√»÷°…“π’ÈÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß‰¥â®—¥‰«â„π°≈ÿà¡À¡Ÿà∫â“π∑’Ë‡ ’Ë¬ß Ÿß

°—∫‡ ’Ë¬ßª“π°≈“ß À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË”‰¥â®—¥‰«â„π°≈ÿà¡À¡Ÿà∫â“π∑’Ë‡ ’Ë¬ßµË” º≈
°“√®”·π°°≈ÿà¡À¡Ÿà∫â“π∑’Ë∑”°“√ ”√«®¬ÿß≈“¬ ¥—ßµ“√“ß∑’Ë 1 æ∫«à“™à«ß 2 ªï °àÕπ°“√ ”√«®
¬ÿß≈“¬ §à“‡©≈’Ë¬®”π«πºŸâªÉ«¬„πÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß°—∫µË” ¡’§à“ 6.33 °—∫ 0
·≈– 6.44 °—∫ 0 ¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘ (t = 4.40, t-test, degrees of freedom
{df} = 8.0, p<0.001 ·≈– t = 4.78, t-test, df = 8.0, p<0.01) ·µà™à«ß 2 ªï ∑’Ë∑”°“√
 ”√«®‰¡à¡’§«“¡·µ°µà“ß∑“ß¥â“π ∂‘µ‘ (t = 1.18, t-test, df = 16, p>0.05 ·≈– t = 0.27,
t-test, df = 16, p>0.05)  ”À√—∫§à“‡©≈’Ë¬®”π«πÀ≈—ß§“‡√◊Õπ„πÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ° Ÿß°—∫µË” ¡’§à“ 133.89 °—∫ 83.67 ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß¥â“π
 ∂‘µ‘ (t = 3.43, t-test, df = 16, p<0.01)

®“°°“√ ÿà¡ ”√«®≈Ÿ°πÈ”∑’Ë‡°Á∫®“°¿“™π–µà“ßÊ ¢Õß∑—Èß 2 §√—Èß ‰¥â≈Ÿ°πÈ”®”π«π 1,746
µ—« æ∫‡ªìπ≈Ÿ°πÈ”¬ÿß≈“¬ 1,575 µ—« (90.21%)  ”À√—∫º≈°“√ ”√«®¬ÿß≈“¬„πÀ¡Ÿà∫â“π∑’Ë¡’ºŸâ
ªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9 À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π
„π·µà≈–À¡Ÿà∫â“π∑”°“√ ÿà¡ ”√«® 40 À≈—ß§“‡√◊Õπ  ”À√—∫‡¥◊Õπæƒ»®‘°“¬π æ.». 2540
À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß §à“‡©≈’Ë¬¢Õßµ—«·ª√µà“ßÊ ‡™àπ ®”π«π∫â“π∑’Ëæ∫
≈Ÿ°πÈ” ¿“™π–∑—ÈßÀ¡¥ ¿“™π–∑’Ëæ∫≈Ÿ°πÈ” µ—«‚¡àß HI CI ·≈– BI ¡’§à“ 18.56, 354.11,
39.11, 402.11, 46.39, 11.40 ·≈– 97.78 µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 2 ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”
¡“°§◊Õ µÿà¡ √Õß¡“§◊Õ∂—ß´’‡¡πµå (p<0.05) ¥—ßµ“√“ß∑’Ë 3 À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ°µË” §à“‡©≈’Ë¬¢Õßµ—«·ª√µà“ßÊ ‡™àπ ®”π«π∫â“π∑’Ëæ∫≈Ÿ°πÈ” ¿“™π–∑—ÈßÀ¡¥ ¿“™π–
∑’Ëæ∫≈Ÿ°πÈ” µ—«‚¡àß HI CI ·≈– BI ¡’§à“ 16.22, 336.22, 27.33, 470.22, 40.56, 8.26
·≈– 68.33 µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 2 ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡“°§◊Õ µÿà¡ √Õß¡“§◊Õ∂—ß´’‡¡πµå
(p<0.05) ¿“™π–∑’Ëæ∫®”π«πµ—«‚¡àßæ∫¡“°§◊Õ µÿà¡°—∫∂—ß´’‡¡πµå (p<0.05) ¥—ßµ“√“ß∑’Ë 3
 ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§à“µ—«·ª√µà“ßÊ √–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“πæ∫®”π«π∂—ß´’‡¡πµå·≈–
®”π«π®“π√Õß¢“µŸâ°—π¡¥ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) µ—«·ª√
Õ◊ËπÊ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘
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µ“√“ß∑’Ë 1 ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ®”·π°µ“¡°≈ÿà¡À¡Ÿà∫â“π∑’Ë§—¥‡≈◊Õ° ”À√—∫°“√ ”√«®¬ÿß≈“¬
‡¢µÕ”‡¿Õª√–∑“¬ ®—ßÀ«—¥π§√√“™ ’¡“ ™à«ß æ.». 2538-2541

À¡Ÿà∫â“π∑’Ë¡’ √“¬™◊ËÕÀ¡Ÿà∫â“π ®”π«πÀ≈—ß§“‡√◊Õπ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

‚√§‰¢â‡≈◊Õ¥ÕÕ° 2538 2539 2540 2541
 Ÿß ¥Õπµ–Àπ‘π 175 11 1 0 0

ÀπÕß‡ “ 128 0 7 3 0
‚§°°≈“ß 178 17 12 1 0
§Õ°À¡Ÿ 122 9 1 1 0
ª≈—°·√¥ 134 5 2 8 1
¥Õπ„À≠à 70 0 18 0 0
¥ÕπÕ’ ÿà¡ 137 6 8 0 2
µ≈“¥À≠â“§“ 164 8 0 33 0
À≈ÿß®“π 97 1 9 0 0
√«¡ 1205 57 58 46 3
§à“‡©≈’Ë¬ 133.89 6.33 6.44 5.11 0.33
SD 35.66 5.66 6.06 10.78 0.71

µË” ‰√àÕâÕ¬ 78 0 0 1 0
ÀπÕß –·∫ß 49 0 0 2 0
‡¡◊ÕßÕŸà 110 0 0 4 0
ÀπÕß®—° Õπ 75 0 0 4 0
ÀπÕß¡à«ßπâÕ¬ 97 0 0 1 0
‚ππß‘È« 99 0 0 0 1
‚§° ’ 110 0 0 0 1
ÀπÕß°ÿß 60 0 0 4 0
ÀπÕßæ«ß 75 0 0 1 0
√«¡ 753.00 0.00 0.00 17.00 2.00
§à“‡©≈’Ë¬ 83.67 0.00 0.00 1.89 0.22
SD 21.63 0.00 0.00 1.69 0.44

∑’Ë¡“ : ®“°√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§‰¢â‡≈◊Õ¥ÕÕ° ‚¥¬‚√ßæ¬“∫“≈™ÿ¡™π Õ”‡¿Õª√–∑“¬

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬±SD ¢Õßµ—«·ª√µà“ßÊ ‡ª√’¬∫‡∑’¬∫√–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9
À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥µË” 9 À¡Ÿà∫â“π ∑’Ë ”√«®¬ÿß≈“¬ ‡¥◊Õπæƒ»®‘°“¬π æ.». 2540

µ—«·ª√ À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

 Ÿß µË”

®”π«π∫â“π∑’Ëæ∫≈Ÿ°πÈ” 18.56 ± 5.27 16.22 ± 7.79
®”π«π¿“™π–√«¡ 354.11 ± 62.19 336.22 ± 59.37
®”π«π¿“™π–√«¡∑’Ëæ∫≈Ÿ°πÈ” 39.11 ± 19.88 27.33 ± 16.19
®”π«πµ—«‚¡àß 402.11 ± 359.54 470.22 ± 396.56
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µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬±SD ¢Õßµ—«·ª√µà“ßÊ ‡ª√’¬∫‡∑’¬∫√–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9
À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥µË” 9 À¡Ÿà∫â“π ∑’Ë ”√«®¬ÿß≈“¬ ‡¥◊Õπæƒ»®‘°“¬π æ.». 2540 (µàÕ)

µ—«·ª√ À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

 Ÿß µË”
HI 46.39 ± 13.18 40.56 ± 19.48
CI 11.40 ± 5.91 8.26 ± 5.02
BI 97.78 ± 49.69 68.33 ± 40.47
®”π«πµÿà¡ 103.22 ± 17.17 95.22 ± 49.84
®”π«πµÿà¡∑’Ëæ∫≈Ÿ°πÈ” 21.22 ± 11.28 14.22 ± 9.34
®”π«πµ—«‚¡àß„πµÿà¡ 266.11 ± 284.45 230.89 ± 252.52
®”π«πµÿà¡„À≠à 167.33 ± 40.54 144.00 ± 28.95
®”π«πµÿà¡„À≠à∑’Ëæ∫≈Ÿ°πÈ” 1.89 ± 3.10 0.78 ± 1.72
®”π«πµ—«‚¡àß„πµÿà¡„À≠à 3.67 ± 11.00 0.33 ± 1.00
®”π«πµÿà¡‡≈Á° 27.33 ± 11.97 21.56 ± 7.99
®”π«πµÿà¡‡≈Á°∑’Ëæ∫≈Ÿ°πÈ” 5.11 ± 2.67 2.56 ± 2.55
®”π«πµ—«‚¡àß„πµÿà¡‡≈Á° 16.78 ± 17.91 4.00 ± 7.70
®”π«π∂—ß´’‡¡πµå 36.89 ± 7.30 49.78 ± 13.54*
®”π«π∂—ß´’‡¡πµå∑’Ëæ∫≈Ÿ°πÈ” 9.78 ± 9.05 8.67 ± 6.78
®”π«πµ—«‚¡àß„π∂—ß´’‡¡πµå 112.78 ± 144.52 231.00 ± 247.45
®”π«π®“π√Õß¢“µŸâ°—π¡¥ 2.78 ± 3.73 7.56 ± 4.42*
®”π«π®“π√Õß¢“µŸâ°—π¡¥∑’Ëæ∫≈Ÿ°πÈ” 0.33 ± 1.00 0.78 ± 1.30
®”π«πµ—«‚¡àß„π®“π√Õß¢“µŸâ°—π¡¥ 0 1.22 ± 2.73
®”π«π¿“™π–Õ◊ËπÊ 16.56 ± 13.88 18.11 ± 15.56
®”π«π¿“™π–Õ◊ËπÊ ∑’Ëæ∫≈Ÿ°πÈ” 0.78 ± 0.83 0.33 ± 0.50
®”π«πµ—«‚¡àß„π¿“™π–Õ◊ËπÊ 2.78 ± 4.60 2.78 ± 4.66
*· ¥ß§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘√–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“π∑’Ë√–¥—∫ p<0.05 ‚¥¬ t-test

 ”À√—∫‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541 À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß §à“
‡©≈’Ë¬¢Õßµ—«·ª√µà“ßÊ ‡™àπ ®”π«π∫â“π∑’Ëæ∫≈Ÿ°πÈ” ¿“™π–∑—ÈßÀ¡¥ ¿“™π–∑’Ëæ∫≈Ÿ°πÈ” µ—«‚¡àß
HI CI ·≈– BI ¡’§à“ 16.89, 463.00, 34.33, 182.67, 42.30, 7.41 ·≈– 85.95 µ“¡
≈”¥—∫ ¥—ßµ“√“ß∑’Ë 4 ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”æ∫¡“°§◊Õµÿà¡ (p<0.05) ¿“™π–∑’Ëæ∫®”π«πµ—«‚¡àß
æ∫¡“°§◊Õµÿà¡ √Õß¡“§◊Õ∂—ß´’‡¡πµå (p<0.05) ¥—ßµ“√“ß∑’Ë 5 À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ°µË” §à“‡©≈’Ë¬¢Õßµ—«·ª√µà“ßÊ ‡™àπ ®”π«π∫â“π∑’Ëæ∫≈Ÿ°πÈ” ¿“™π–∑—ÈßÀ¡¥ ¿“™π–
∑’Ëæ∫≈Ÿ°πÈ” µ—«‚¡àß HI CI ·≈– BI ¡’§à“ 15.67, 378.33, 28.22, 230.00, 39.87, 7.45
·≈– 71.92 µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 4 ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”æ∫¡“°§◊Õµÿà¡ √Õß¡“§◊Õ∂—ß´’‡¡πµå
°—∫µÿà¡‡≈Á° (p<0.05) ¿“™π–∑’Ëæ∫®”π«πµ—«‚¡àßæ∫¡“°§◊Õµÿà¡°—∫∂—ß´’‡¡πµå (p<0.05) ¥—ß
µ“√“ß∑’Ë 5  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§à“µ—«·ª√µà“ßÊ √–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“πæ∫®”π«π¿“™π–
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√«¡·≈–®”π«π¿“™π–Õ◊ËπÊ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) µ—«·ª√
Õ◊ËπÊ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘

µ“√“ß∑’Ë 3 °“√‡ª√’¬∫‡∑’¬∫ §à“‡©≈’Ë¬ ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”·≈–®”π«πµ—«‚¡àß ®”·π°µ“¡™π‘¥
¿“™π–∑’Ë ”√«®√–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“π ‡¡◊ËÕ‡¥◊Õπ æƒ»®‘°“¬π æ.». 2540

§à“‡©≈’Ë¬®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” §à“‡©≈’Ë¬®”π«πµ—«‚¡àß

™π‘¥¿“™π– À¡Ÿà∫â“π∑’Ë¡’‚√§‰¢â‡≈◊Õ¥ÕÕ° §à“‡©≈’Ë¬ √âÕ¬≈– À¡Ÿà∫â“π∑’Ë¡’‚√§‰¢â‡≈◊Õ¥ÕÕ° §à“‡©≈’Ë¬ √âÕ¬≈–

 Ÿß µË”  Ÿß µË”
µÿà¡ 21.00 ° 14.22 ° 17.72 ° 53.34 266.11 ° 230.89 ° 248.50 ° 56.9
µÿà¡„À≠à 1.89 § 0.78 § 1.33 § 4.01 3.67 § 0.33 ¢ 2.00 ¢ 0.4
µÿà¡‡≈Á° 5.11 § 2.56 § 3.83 § 11.54 16.78 § 4.00 ¢ 10.39 ¢ 2.3
∂—ß´’‡¡πµå 9.78 ¢ 8.67 ¢ 9.22 ¢ 27.76 112.78 ¢ 231.00 ° 171.89 ° 39.4
®“π√Õß¢“µŸâ°—π¡¥ 0.33 § 0.78 § 0.56 § 1.67 00 § 1.22 ¢ 0.61 ¢ 0.1
¿“™π–Õ◊Ëπ Ê 0.78 § 0.33 § 0.56 § 1.67 2.78 § 2.78 ¢ 2.78 ¢ 0.6
º≈√«¡ 33.22 100.00 436.17 100.00
Õ—°…√∑’Ëµà“ß°—πµ“¡ ¥¡¿å À¡“¬∂÷ß ¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ‚¥¬«‘∏’ Duncan multiple range
test

µ“√“ß∑’Ë 4 §à“‡©≈’Ë¬±SD ¢Õßµ—«·ª√µà“ßÊ ‡ª√’¬∫‡∑’¬∫√–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9
À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π ∑’Ë ”√«®¬ÿß≈“¬ ‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541

µ—«·ª√ À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

 Ÿß µË”

®”π«π∫â“π∑’Ëæ∫≈Ÿ°πÈ” 16.89 ± 6.77 15.67 ± 5.12
®”π«π¿“™π–√«¡ 463.00 ± 77.01 378.33 ± 59.87*
®”π«π¿“™π–√«¡∑’Ëæ∫≈Ÿ°πÈ” 34.33 ± 22.31 28.22 ± 13.11
®”π«πµ—«‚¡àß 82.67 ± 121.39 230.00 ± 216.00
HI 42.30 ± 16.86 39.87 ± 13.43
CI 7.41 ± 4.23 7.45 ± 3.06
BI 85.95 ± 55.67 71.92 ± 34.22
®”π«πµÿà¡ 114.89 ± 28.43 94.78 ± 31.42
®”π«πµÿà¡∑’Ëæ∫≈Ÿ°πÈ” 18.89 ± 12.49 15.56 ± 6.69
®”π«πµ—«‚¡àß„πµÿà¡ 112.78 ± 71.97 103.00 ± 85.10
®”π«πµÿà¡„À≠à 181.56 ± 36.38 153.33 ± 27.58
®”π«πµÿà¡„À≠àæ∫≈Ÿ°πÈ” 0.67 ± 1.66 1.56 ± 2.40
®”π«πµ—«‚¡àß„πµÿà¡„À≠à 1.11 ± 3.33 0.33 ± 1.00
®”π«πµÿà¡‡≈Á° 37.11 ± 11.35 32.11 ± 7.11
®”π«πµÿà¡‡≈Á°∑’Ëæ∫≈Ÿ°πÈ” 5.22 ± 4.32 4.78 ± 2.99
®”π«πµ—«‚¡àß„πµÿà¡‡≈Á° 10.22 ± 15.70 13.78 ± 18.01
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µ“√“ß∑’Ë 4 §à“‡©≈’Ë¬±SD ¢Õßµ—«·ª√µà“ßÊ ‡ª√’¬∫‡∑’¬∫√–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9
À¡Ÿà∫â“π°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π ∑’Ë ”√«®¬ÿß≈“¬ ‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541
(µàÕ)

µ—«·ª√ À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

 Ÿß µË”
®”π«π∂—ß´’‡¡πµå 28.44 ± 9.70 36.00 ± 8.28
®”π«π∂—ß´’‡¡πµå∑’Ëæ∫≈Ÿ°πÈ” 4.44 ± 4.07 4.78 ± 3.87
®”π«πµ—«‚¡àß„π∂—ß´’‡¡πµå 44.11 ± 43.62 101.33 ± 158.84
®”π«π®“π√Õß¢“µŸâ°—π¡¥ 23.56 ± 20.22 4.44 ± 15.48
®”π«π®“π√Õß¢“µŸâ°—π¡¥∑’Ëæ∫≈Ÿ°πÈ” 2.56 ± 4.16 0.33 ± 1.00
®”π«πµ—«‚¡àß„π®“π√Õß¢“µŸâ°—π¡¥ 1.44 ± 4.33 4.22 ± 2.90
®”π«π¿“™π–Õ◊ËπÊ 77.44 ± 22.08 47.67 ± 15.64*
®”π«π¿“™π–Õ◊ËπÊ ∑’Ëæ∫≈Ÿ°πÈ” 2.56 ± 2.51 1.22 ± 1.48
®”π«πµ—«‚¡àß„π¿“™π–Õ◊ËπÊ 13.00 ± 16.78 7.33 ± 11.21
*· ¥ß§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘√–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“π∑’Ë√–¥—∫ p<0.05 ‚¥¬ t-test

µ“√“ß∑’Ë 5 °“√‡ª√’¬∫‡∑’¬∫ §à“‡©≈’Ë¬ ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”·≈–®”π«πµ—«‚¡àß ®”·π°µ“¡™π‘¥
¿“™π–∑’Ë ”√«®√–À«à“ß 2 °≈ÿà¡À¡Ÿà∫â“π‡¡◊ËÕ‡¥◊Õπ  ‘ßÀ“§¡ æ.». 2540

§à“‡©≈’Ë¬®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” §à“‡©≈’Ë¬®”π«πµ—«‚¡àß

™π‘¥¿“™π– À¡Ÿà∫â“π∑’Ë¡’‚√§‰¢â‡≈◊Õ¥ÕÕ° §à“‡©≈’Ë¬ √âÕ¬≈– À¡Ÿà∫â“π∑’Ë¡’‚√§‰¢â‡≈◊Õ¥ÕÕ° §à“‡©≈’Ë¬ √âÕ¬≈–

 Ÿß µË”  Ÿß µË”
µÿà¡ 18.89 ° 15.56 ° 17.72 ° 55.06 112.78 ° 103.00 ° 107.89 ° 52.29
µÿà¡„À≠à 0.67 ¢ 1.56 § 1.11 § 3.55 1.11 § 1.11 ¢ 0.72 § 0.35
µÿà¡‡≈Á° 5.22 ¢ 4.78 ¢ 5.00 § 15.99 10.22 § 13.78 ¢ 12.00 § 5.82
∂—ß´’‡¡πµå 4.44 ¢ 4.78 ¢ 4.61 ¢ 17.74 44.11 ¢ 101.33 ° 72.72 ¢ 35.25
®“π√Õß¢“µŸâ°—π¡¥ 2.56 ¢ 0.33 § 1.44 § 4.62 1.44 § 4.22 ¢ 2.83 § 1.37
¿“™π–Õ◊ËπÊ 2.56 ¢ 1.22 § 1.89 § 6.04 13.00 § 7.33 ¢ 10.17 § 4.93
º≈√«¡ 31.28 100.00 206.33 100.00
Õ—°…√∑’Ëµà“ß°—πµ“¡ ¥¡¿å À¡“¬∂÷ß ¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡ªìπ‰ª‰¥â 0.05 ‚¥¬«‘∏’ Duncan multiple
range test

«‘®“√≥å
®“°º≈°“√ ”√«®¬ÿß≈“¬ 2 °≈ÿà¡À¡Ÿà∫â“π¢Õß∑—Èß 2 §√—Èß ‚¥¬∑”°“√ ÿà¡ ”√«®À¡Ÿà∫â“π

≈– 40 À≈—ß§“‡√◊Õπ ´÷Ëßµ—«‡≈¢π’È‰¥â¡“®“°°“√§”π«≥À“¢π“¥µ—«Õ¬à“ß∑’Ë‡À¡“– ¡ ”À√—∫
°“√ ”√«®¢Õß¬ÿß≈“¬„π·µà≈–æ◊Èπ∑’Ë¢Õßª√–‡∑»9 ®“°¢âÕ¡Ÿ≈°“√ ”√«®§à“µ—«·ª√µà“ßÊ ∑’Ë ‰¥â‡™àπ
HI CI BI ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ®”π«πµ—«‚¡àß ‡ªìπµâπ ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß 2
°≈ÿà¡À¡Ÿà∫â“π æ∫«à“µ—«·ª√ à«π¡“°‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘ Õ“®‡π◊ËÕß¡“®“°§«“¡
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§≈â“¬§≈÷ß°—π ∑—Èßªí®®—¬∑“ß ¿“æ¿Ÿ¡‘ª√–‡∑»‡ªìπÀ¡Ÿà∫â“π¡’æ◊Èππ“≈âÕ¡√Õ∫ ·≈–ªí®®—¬∑“ß
Õÿªπ‘ —¬°“√„™âπÈ” πÈ”¥◊Ë¡ πÈ”„™â‰¥â¡“®“°∫àÕº‘«¥‘π·≈–πÈ”Ωπ π”¡“‡°Á∫°—°‰«â„π¿“™π–µà“ßÊ
„Àâ‡æ’¬ßæÕ„™âß“π ¥—ßπ—Èπ®÷ßæ∫«à“®”π«π¿“™π–µà“ßÊ ∑’Ë ”√«®∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π¡’§à“„°≈â‡§’¬ß°—π
¥—ßπ—Èπ‚Õ°“ ∑’Ë¬ÿß≈“¬®–„™â¿“™π–‡À≈à“π—Èπ‡ªìπ·À≈àß‡æ“–æ—π∏ÿå®÷ß„°≈â‡§’¬ß°—π ¡’º≈„Àâ§à“µ—«
·ª√µà“ßÊ ∑’Ë‰¥â¡’§à“„°≈â‡§’¬ß°—π ‡π◊ËÕß®“°°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°¡’°≈‰°∑’Ë´—∫´âÕπ ¡’ªí®®—¬
 —¡æ—π∏å∑’Ë ”§—≠§◊Õ ª√–™“°√¬ÿß≈“¬ ‡™◊ÈÕ‰«√— ‡¥ß°’ √–¥—∫¿Ÿ¡‘§ÿâ¡°—π¢Õß‚√§π’È„πª√–™“°√
¡—°‡°‘¥°—∫‡¥Á°∑’Ë¡’Õ“¬ÿµË”°«à“ 15 ªï °“√√–∫“¥¢Õß‚√§π’È¡—°æ∫¡“°„πƒ¥ŸΩπ ¥—ßπ—Èπ¢âÕ¡Ÿ≈
°“√ ”√«®¬ÿß≈“¬ ®÷ß “¡“√∂Õ∏‘∫“¬°“√‡°‘¥‚√§π’È‰¥â√–¥—∫Àπ÷Ëß„π·ßà§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§
‡ªìπ∑’Ë¬Õ¡√—∫«à“∂â“ “¡“√∂§«∫§ÿ¡¬ÿß≈“¬„ÀâÀ¡¥‰ªÀ√◊Õ„Àâ≈¥πâÕ¬≈ß‰¥â °Á “¡“√∂ªÑÕß°—π
°“√‡°‘¥‚√§„πæ◊Èπ∑’Ëπ—Èπ‰¥â‡™àπ„πª√–‡∑» ‘ß§‚ª√å ·µà ”À√—∫ª√–‡∑»‰∑¬Õÿªπ‘ —¬°“√„™âπÈ”
¢Õßª√–™“™π ¡—°‡°Á∫°—°πÈ”‰«â„π¿“™π–µà“ßÊ „ÀâæÕ‡æ’¬ßµàÕ°“√„™âß“π®÷ß∑”„Àâæ∫¬ÿß≈“¬‰¥â
µ≈Õ¥ªï14 ®“°°“√ ”√«®·≈–¢âÕ¡Ÿ≈°“√‡°‘¥‚√§π’È„π 2 °≈ÿà¡À¡Ÿà∫â“π ™à«ß 2 ªï°àÕπ°“√ ”√«®
‰¡à¡’√“¬ß“πºŸâªÉ«¬„π°≈ÿà¡À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” ·µà„π™à«ß 2 ªïµàÕ¡“
¡’√“¬ß“π°“√‡°‘¥‚√§π’È∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π ‚¥¬À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß¡’ºŸâªÉ«¬
®”π«π¡“°°«à“À¡Ÿà∫â“π∑’Ë√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” ¡’¢âÕ∑’Ëπà“ —ß‡°µ 2 ª√–°“√§◊Õ
¢âÕ —ß‡°µª√–°“√∑’ËÀπ÷Ëß®“°§à“ BI ∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π¡’§à“‡©≈’Ë¬¡“°°«à“ 50 ‡ªìπ√–¥—∫∑’Ë¡’
§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° ®“°√“¬ß“π°“√»÷°…“æ∫«à“æ◊Èπ∑’Ë∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§π’È
 à«π¡“°¡—°¡’§à“ BI ¡“°°«à“ 504 ª√–°Õ∫°—∫¢âÕ¡Ÿ≈°“√ ”√«®¬ÿß≈“¬™à«ß∑’Ë‰¥â¥”‡π‘π°“√¢Õß
∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π‰¡à¡’§«“¡·µ°µà“ß°—π · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥
ÕÕ°‰¥â∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π ·≈–¢âÕ —ß‡°µª√–°“√∑’Ë Õß „π°≈ÿà¡À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥
ÕÕ° Ÿß„π·µà≈–À¡Ÿà∫â“π¡’®”π«πÀ≈—ß§“‡√◊Õπ¡“°°«à“À¡Ÿà∫â“π∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË”
®÷ßÕ“®‡ªìπªí®®—¬Àπ÷Ëß∑’Ë‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥°“√√–∫“¥‚√§π’È„πæ◊Èπ∑’Ëπ—Èπ¡“°¢÷Èπ ¥—ßπ—Èπ
‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬®“°‚√§π’È ®÷ß§«√¥”‡π‘π°“√§«∫§ÿ¡¬ÿß≈“¬Õ¬à“ß®√‘ß®—ß·≈–µàÕ‡π◊ËÕß∑—Èß„π
À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß°—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µË”

 ”À√—∫°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ° ªí®®ÿ∫—π¬—ß§ßµâÕß„™â«‘∏’°“√§«∫§ÿ¡∑’Ë¬ÿß≈“¬‚¥¬
‡©æ“– ‡πâπ∑’Ë°“√∑”≈“¬·À≈àß‡æ“–æ—π∏ÿå °“√∑√“∫«à“¿“™π–™π‘¥„¥∑’Ë‡ªìπ·À≈àß‡æ“–æ—π∏ÿå
 ”§—≠„πæ◊Èπ∑’Ë®÷ß¡’§«“¡®”‡ªìπ ‡æ◊ËÕ°“√«“ß·ºπ¥”‡π‘π°“√§«∫§ÿ¡¬ÿß≈“¬‰¥âÕ¬à“ßµ√ß®ÿ¥ ®“°
¢âÕ¡Ÿ≈°“√ ”√«®¬ÿß≈“¬„π§√—Èßπ’È‰¥â¢âÕ¡Ÿ≈‡ªìπ§√—Èß·√°¢Õßª√–‡∑»∑’Ë· ¥ß«à“ ∂—ß´’‡¡πµå®—¥
‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠‡∑à“°—∫À√◊Õ√Õß®“°µÿà¡‡≈Á°πâÕ¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®“°√“¬ß“π
°“√ ”√«®‚¥¬∑—Ë«‰ª °“√À“¿“™π–™π‘¥„¥∑’Ë‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠¡—°„™â‡ªÕ√å‡´Áπµå
¿“™π–µà“ßÊ ∑’Ëæ∫≈Ÿ°πÈ” À√◊Õ§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ” À√◊Õ —¥ à«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡“
‡ª√’¬∫‡∑’¬∫°—π5,6 ´÷Ëß®–„Àâ¢âÕ¡Ÿ≈√–¥—∫Àπ÷Ëß·µà®“°°“√ ”√«®§√—Èßπ’È„™â®”π«πµ—«‚¡àß„π·µà≈–
¿“™π–¡“‡ª√’¬∫‡∑’¬∫ ´÷Ëß√–¬–µ—«‚¡àßπ’È‡ªìπ√–¬–∑’Ë‡À¡“– ¡ ”À√—∫‡ªìπµ—«·∑π√–¥—∫
ª√–™“°√¢Õß¬ÿß≈“¬„πæ◊Èπ∑’Ë8 ®“°°“√ ”√«®µ—«‚¡àß§√—Èßπ’È∑”„Àâ∑√“∫«à“‡æ’¬ßª√–¡“≥ 10% ¢Õß
ª√–™“°√¬ÿß≈“¬¡“®“°·À≈àß‡æ“–æ—π∏ÿå ‡™àπ µÿà¡„À≠à µÿà¡‡≈Á° ®“π√Õß¢“µŸâ°—π¡¥ ·≈–
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¿“™π–™π‘¥Õ◊ËπÊ ·µà ”À√—∫µÿà¡·≈–∂—ß ’́‡¡πµåº≈‘µª√–™“°√¬ÿß≈“¬ª√–¡“≥ 54% ·≈– 37%
µ“¡≈”¥—∫ ¥—ßπ—Èπ®÷ß®—¥«à“‡ªìπ·À≈àß‡æ“–æ—π∏ÿå ”§—≠¢Õßæ◊Èπ∑’Ëπ’È ¥—ßπ—Èπ‡¡◊ËÕ¥”‡π‘π°“√§«∫§ÿ¡
¬ÿß≈“¬∑’Ë‡À¡“– ¡ ‡™àπ µÿà¡„À≠à„™â¡ÿâß‰π≈Õπªî¥¡—¥ à«πª“° µÿà¡‡≈Á°‡ª≈’Ë¬π∂à“¬πÈ”∫àÕ¬Ê
®“π√Õß¢“µŸâ°—π¡¥„™â‡°≈◊ÕÀ√◊ÕªŸπ·¥ß„ à  à«π¿“™π–Õ◊ËπÊ °Á°”®—¥µ“¡§«“¡‡À¡“– ¡‡™àπ
Ωíß∑”≈“¬ ‡ªìπµâπ ®–≈¥ª√–™“°√¬ÿß≈“¬‰¥âª√–¡“≥ 10% ·µà‡¡◊ËÕ√«¡°—∫°“√§«∫§ÿ¡¬ÿß≈“¬
‚¥¬‡©æ“–„π¿“™π–µÿà¡·≈–∂—ß ’́‡¡πµå „ÀâÀ¡—Ëπ‡ª≈’Ë¬π∂à“¬πÈ”∑ÿ°Ê 7 «—π À√◊Õ„™â “√°”®—¥≈Ÿ°πÈ”
À√◊Õ„™âª≈“°”®—¥≈Ÿ°πÈ” ‡ªìπµâπ  “¡“√∂≈¥ª√–™“°√¬ÿß≈“¬‰¥â∂÷ß 80-90%

º≈®“°°“√ ”√«®§√—Èßπ’È‡ªìπµ—«Õ¬à“ß∑’Ë· ¥ß„Àâ‡ÀÁπ∂÷ßª√–‚¬™πå¢Õß°“√ ”√«®¬ÿß≈“¬
∑”„Àâ∑√“∫∂÷ß ∂“π°“√≥åª√–™“°√¬ÿß≈“¬ ‡æ◊ËÕ„™â°”Àπ¥æ◊Èπ∑’Ë∑’Ë‡ ’Ë¬ß ·≈–°“√®—¥≈”¥—∫
§«“¡ ”§—≠¢Õß·À≈àß‡æ“–æ—π∏ÿå ‡æ◊ËÕ°“√‡≈◊Õ°«‘∏’°“√§«∫§ÿ¡Õ¬à“ß‡À¡“– ¡ ”À√—∫æ◊Èπ∑’Ëπ—ÈπÊ
®“°°“√∑’Ë¢âÕ¡Ÿ≈¥â“π°“√ ”√«®¢Õß¬ÿß≈“¬¬àÕ¡º—π·ª√‰ªµ“¡ ¿“æ¿Ÿ¡‘ª√–‡∑»·≈–Õÿªπ‘ —¬
°“√„™âπÈ”¢Õßª√–™“™π ¥—ßπ—Èπ®÷ß¬—ß§ß¡’§«“¡®”‡ªìπ∑’Ë§«√ π—∫ πÿπ„Àâ¡’°“√ ”√«®¬ÿß≈“¬
‚¥¬‡©æ“–°“√ ”√«®µ—«‚¡àßÕ¬à“ß®√‘ß®—ß·≈–µàÕ‡π◊ËÕß„πæ◊Èπ∑’Ëµà“ßÊ ¢Õßª√–‡∑»µàÕ‰ª ¡‘„™à
∑√“∫·µà¢âÕ¡Ÿ≈√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·µà‡ªìπ°“√π”‡Õ“¢âÕ¡Ÿ≈°“√ ”√«®¬ÿß≈“¬¡“„™â
√à«¡°—∫°“√§«∫§ÿ¡ ”À√—∫‚√§π’È „πªí®®ÿ∫—π®“°§«“¡°â“«Àπâ“∑“ß¥â“π‡∑§‚π‚≈¬’·≈–¡’
√“¬ß“π·π–π”°“√„™â¢âÕ¡Ÿ≈ ”√«®¬ÿß≈“¬√«¡°—∫¢âÕ¡Ÿ≈Õ◊ËπÊ ‡™àπ Õÿ∫—µ‘°“√≥å¢Õß‚√§·≈–
ªí®®—¬ ‘Ëß·«¥≈âÕ¡¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å‡™‘ßæ◊Èπ∑’Ë ‚¥¬„™â‡∑§‚π‚≈¬’ Geographic
Information System (GIS) ·≈– Remote Sensing ‡æ◊ËÕ„Àâ‰¥â√Ÿª·∫∫°“√°√–®“¬·≈–°“√
∑”π“¬°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°15,16 ‡æ◊ËÕ°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°‰¥âÕ¬à“ß∑—π‡«≈“ ¡’
ª√– ‘∑∏‘¿“æ·≈–§√Õ∫§≈ÿ¡∑—Ë«ª√–‡∑»µàÕ‰ª

 √ÿª
®“°°“√ ”√«®¬ÿß≈“¬¥â«¬«‘∏’ ”√«®≈Ÿ°πÈ”·≈–µ—«‚¡àß ‡æ◊ËÕ°“√»÷°…“‡ª√’¬∫‡∑’¬∫

µ—«·ª√µà“ßÊ √–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß 9 À¡Ÿà∫â“π °—∫À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬
‚√§‰¢â‡≈◊Õ¥ÕÕ°µË” 9 À¡Ÿà∫â“π „π‡¢µÕ”‡¿Õª√–∑“¬ ®—ßÀ«—¥π§√√“™ ’¡“ „π‡¥◊Õπæƒ»®‘°“¬π
æ.». 2540 ·≈–‡¥◊Õπ ‘ßÀ“§¡ æ.». 2541 °≈ÿà¡À¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°√“¬
À¡Ÿà∫â“πº≈®“°°“√®”·π°™π‘¥≈Ÿ°πÈ”∑’Ë ÿà¡¡“®“°¿“™π–µà“ßÊ ¢Õß∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π æ∫≈Ÿ°πÈ”
1,746 µ—« ‡ªìπ≈Ÿ°πÈ”¬ÿß≈“¬ 1,575 µ—« (90.21%) °“√®—¥≈”¥—∫§«“¡ ”§—≠¢Õß·À≈àß
‡æ“–æ—π∏ÿå¬ÿß≈“¬ æ∫«à“∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π µÿà¡°—∫∂—ß ’́‡¡πµå‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠ ¿“™π–
∑—Èß Õßº≈‘µ¬ÿß≈“¬‰¥â∂÷ß 91% ¢Õßµ—«‚¡àß∑—ÈßÀ¡¥∑’Ë ”√«® ·≈–º≈°“√‡ª√’¬∫‡∑’¬∫æ∫«à“
µ—«·ª√ à«π¡“°‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß∑—Èß 2 °≈ÿà¡À¡Ÿà∫â“π · ¥ß«à“ª√–™“°√¢Õß¬ÿß
≈“¬‰¡à¡’§«“¡·µ°µà“ß√–À«à“ßÀ¡Ÿà∫â“π∑’Ë¡’ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß°—∫µË”
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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“‡æ◊ËÕÀ“√Ÿª·∫∫ ¡°“√∑’Ë‡À¡“– ¡ ”À√—∫°“√æ¬“°√≥å®”π«πºŸâ

ªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ „π¢—Èπ·√°∑”°“√§—¥‡≈◊Õ°®—ßÀ«—¥
µ—«·∑π„π·µà≈–°≈ÿà¡ „™â°“√«‘‡§√“–Àå®—¥°≈ÿà¡ (cluster) ‚¥¬π”¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬‚√§‰¢â
‡≈◊Õ¥ÕÕ°µàÕ· π¢Õß·µà≈–®—ßÀ«—¥„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ™à«ß æ.». 2524-2536
º≈®“°°“√®—¥°≈ÿà¡·≈–§—¥‡≈◊Õ°®—ßÀ«—¥µ—«·∑π„π·µà≈–°≈ÿà¡‰¥â®—ßÀ«—¥µ—«·∑π§◊Õ π§√√“™ ’¡“
√âÕ¬‡ÕÁ¥ π§√æπ¡ ÀπÕß§“¬ ·≈–‡≈¬ ®“°°“√À“√Ÿª·∫∫ ¡°“√ ”À√—∫°“√æ¬“°√≥å
®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°„π·µà≈–®—ßÀ«—¥‡À≈à“π’È ‚¥¬„™â«‘∏’°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥
(multiple regression) ∑”°“√«‘‡§√“–Àå‚¥¬„™â¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π
ª√‘¡“≥πÈ”Ωπ ·≈–Õÿ≥À¿Ÿ¡‘¢Õß®—ßÀ«—¥∑’Ë§—¥‡≈◊Õ°™à«ß æ.». 2524-2538 º≈°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈®—ßÀ«—¥π§√√“™ ’¡“  ¡°“√∑’Ë‡À¡“– ¡§◊Õ ¡°“√ Y = 05.65X1+00.04X2-
26.73X3+75.96(R2= 0.60) ¢âÕ¡Ÿ≈®—ßÀ«—¥ÀπÕß§“¬  ¡°“√∑’Ë‡À¡“– ¡§◊Õ Y= 14.01X1-
00.45X2+15.63X3-32.92(R2= 0.88) ¢âÕ¡Ÿ≈®—ßÀ«—¥‡≈¬  ¡°“√∑’ Ë‡À¡“– ¡§◊Õ
Y= 06.36X1-00.12X2-00.29X3+06.44(R2= 0.61)  ”À√—∫¢âÕ¡Ÿ≈®—ßÀ«—¥π§√æπ¡·≈–
√âÕ¬‡ÕÁ¥‰¡à¡’ ¡°“√∑’Ë‡À¡“– ¡
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Abstract
The objective of this study was to find the suitable forecasting equation of

cases of Dengue haemorrhagic fever (DHF) in northeastern region. The first step
was the selection of representational provinces in each group by cluster analysis,
using cases of DHF per 100,000 population of each province in northeastern
region between 1981-1993. By clustering and selection representational provinces
of each group, Nakhon Ratchasima, Roi Et, Nakhon Phanom, Nong Khai and Loei
were selected. The suitable forecasting equations of cases of DHF was determined
by using multiple regressing. From analysis of epidemiological and meteorological
data for selected provinces in northeastern region between 1981-1995, it was
found that suitable equations were: for Nakhon Ratchasima Y= 05.65X1+00.04X2-
26.73X3+75.96(R2= 0.60); for Nong Khai Y= 14.01X1-00.45X2+15.63X3-32.92
(R2= 0.88); for Loei Y= 06.36X1-00.12X2-00.29X3+06.44(R2= 0.61). No suitable
equations were found for Nakhon Phanom and Roi Et.

Keywords
Dengue Haemorrhagic fever, situation, forcasting model

∫∑π”
‚√§‰¢â‡≈◊Õ¥ÕÕ°´÷Ëß¡’¬ÿß≈“¬ (Aedes aegypti) ‡ªìπæ“À– ¡’√“¬ß“π°“√√–∫“¥„π∑ÿ°

®—ßÀ«—¥ ‰¥â¡’°“√°”Àπ¥·ºπ¥”‡π‘π°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°ºà“π≈ß‰ª®π∂÷ß√–¥—∫ ∂“π’
Õπ“¡—¬1 ·≈–„π·ºπæ—≤π“‡»√…∞°‘®·Ààß™“µ‘©∫—∫∑’Ë 7 ‰¥â°”Àπ¥≈¥Õ—µ√“ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥-
ÕÕ°„ÀâÕ¬Ÿà„π√–¥—∫‰¡à‡°‘π 85 µàÕª√–™“°√ 10,000 §π2 °“√∑√“∫ ∂“π°“√≥å·≈–·π«‚πâ¡
°“√‡°‘¥‚√§π’È≈à«ßÀπâ“‚¥¬„™â°“√æ¬“°√≥å ®–‡ªìπª√–‚¬™πåµàÕ°“√«“ß·ºπ¥”‡π‘π°“√ªÑÕß°—π
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ”À√—∫‡∑§π‘§°“√æ¬“°√≥å∑“ß ∂‘µ‘Õ“®®”·π°‰¥â 2 ª√–‡¿∑§◊Õ
ª√–‡¿∑·√°¡’·π«§«“¡§‘¥«à“æƒµ‘°√√¡„πÕ¥’µ¢Õß ‘Ëß∑’Ë®–æ¬“°√≥å§«√®–‡æ’¬ßæÕ∑’Ë®–
æ¬“°√≥åæƒµ‘°√√¡„πÕπ“§µ¢Õßµπ‡Õß‰¥â ¥—ß‡™àπ‡∑§π‘§°“√∑”„Àâ‡√’¬∫  à«πª√–‡¿∑∑’Ë Õß
¡’·π«§«“¡§‘¥«à“æƒµ‘°√√¡¢Õß ‘Ëß∑’Ë®–æ¬“°√≥å∂Ÿ°°”Àπ¥‚¥¬ ‘ËßÕ◊ËπÊ ´÷Ëß¡’§«“¡ —¡æ—π∏å
∫“ß≈—°…≥–°—∫ ‘Ëß∑’Ë®–æ¬“°√≥å ¥—ß‡™àπ°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥ (Multiple regression)3

 ”À√—∫‚√§∑’Ëπ”‚¥¬¬ÿßæ“À–‡™àπ ‚√§‰¢â‡≈◊Õ¥ÕÕ°, ‰¢â ¡ÕßÕ—°‡ ∫ ¡’√“¬ß“π«à“ª√‘¡“≥πÈ”Ωπ,
Õÿ≥À¿Ÿ¡‘‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë¡’º≈°√–∑∫µàÕ∑—Èßª√–™“°√¢Õß¬ÿßæ“À–·≈–®”π«πºŸâªÉ«¬4,5 ·≈–
®“°°“√ —ß‡°µ√Ÿª·∫∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° ªï„¥∑’Ë™à«ß‡¥◊Õπ¡°√“§¡-‡¡…“¬π¡’®”π«π
ºŸâªÉ«¬‚√§π’È¡“° ®–æ∫«à“™à«ß‡¥◊Õπæƒ…¿“§¡-∏—π«“§¡°Á®–¡’®”π«πºŸâªÉ«¬ Ÿß¢÷Èπ ª√–°Õ∫
°—∫‡™◊ÈÕ‰«√— ‡¥ß°’æ∫‡©æ“–„π§π°—∫¬ÿß≈“¬‡∑à“π—Èπ ®÷ß∂◊Õ«à“®”π«πºŸâªÉ«¬‚√§π’È®—¥«à“‡ªìπ
·À≈àßÀ√◊Õ√—ß¢Õß‡™◊ÈÕ‰«√— ‡¥ß°’∑’Ë ”§—≠„πæ◊Èπ∑’Ëπ—ÈπÊ ¥—ßπ—Èπ°“√«‘®—¬§√—Èßπ’È®÷ßπ”ªí®®—¬∑—Èß 3 ¡“
„™â»÷°…“À“√Ÿª·∫∫ ¡°“√ ”À√—∫°“√æ¬“°√≥å®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° „π¢—Èπ·√°
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¥”‡π‘π°“√®—¥°≈ÿà¡·≈–§—¥‡≈◊Õ°®—ßÀ«—¥µ—«·∑π„π·µà≈–°≈ÿà¡¥â«¬°“√«‘‡§√“–Àå®—¥°≈ÿà¡ (cluster)
‚¥¬„™â¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π·µà≈–®—ßÀ«—¥„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
·≈–À“√Ÿª·∫∫ ¡°“√ ”À√—∫°“√æ¬“°√≥å®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°„π·µà≈–®—ßÀ«—¥∑’Ë§—¥
‡≈◊Õ°‚¥¬„™â°“√æ¬“°√≥åª√–‡¿∑∑’Ë Õß °“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥

«— ¥ÿ·≈–«‘∏’°“√
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µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ™à«ß æ.». 2524-2538 ®“°°Õß√–∫“¥«‘∑¬“6 ·≈–¢âÕ¡Ÿ≈ª√–™“°√√“¬
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®—ßÀ«—¥¥â«¬‚ª√·°√¡ Excel8
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5) ∑”π“¬ºŸâªÉ«¬µàÕ· π ™à«ß‡¥◊Õπ ¡‘.¬.-∏.§. ‚¥¬„™â¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬µàÕ· π
ª√‘¡“≥πÈ”Ωπ√«¡ Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ „π™à«ß‡¥◊Õπ ¡.§.-æ.§.

°“√§—¥‡≈◊Õ° ¡°“√∑’Ë‡À¡“– ¡®“°·∫∫°“√«‘‡§√“–Àå∑—Èß 5 ·∫∫¢Õß¢âÕ¡Ÿ≈·µà≈–
®—ßÀ«—¥ „™â‡°≥±å°“√§—¥‡≈◊Õ°®“° §à“ R2 °—∫ S.E. æ√âÕ¡∑—Èß§”π«≥§à“∑’Ë‰¥â®“° ¡°“√
‡ª√’¬∫‡∑’¬∫°—∫§à“®√‘ß

√–¬–‡«≈“»÷°…“ „™â¢âÕ¡Ÿ≈µ—Èß·µàªï æ.». 2524 ∂÷ß 2538
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º≈°“√»÷°…“
º≈°“√«‘‡§√“–Àå®—¥°≈ÿà¡‡æ◊ËÕ°“√®—¥°≈ÿà¡®—ßÀ«—¥∑’Ë¡’¢âÕ¡Ÿ≈°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥

ÕÕ°„πÕ¥’µ§≈â“¬°—π„ÀâÕ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π ‡¡◊ËÕ®—¥°≈ÿà¡‡ªìπ 7 °≈ÿà¡‰¥â °≈ÿà¡∑’Ë 1 ª√–°Õ∫
¥â«¬ π§√√“™ ’¡“ ¢Õπ·°àπ ™—¬¿Ÿ¡‘ ·≈–Õÿ¥√∏“π’ °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬  °≈π§√ °“Ã ‘π∏ÿå
¡À“ “√§“¡ √âÕ¬‡ÕÁ¥ »√’ –‡°… ·≈– ÿ√‘π∑√å °≈ÿà¡∑’Ë 3 ¡’‡æ’¬ß π§√æπ¡ °≈ÿà¡∑’Ë 4 ª√–°Õ∫¥â«¬
ÀπÕß§“¬ Õÿ∫≈√“™∏“π’ ·≈–¬‚ ∏√ °≈ÿà¡∑’Ë 5 ¡’‡æ’¬ß ∫ÿ√’√—¡¬å °≈ÿà¡∑’Ë 6 ¡’‡æ’¬ß ‡≈¬ °≈ÿà¡∑’Ë 7
¡’‡æ’¬ß ¡ÿ°¥“À“√ º≈®“°°“√§—¥‡≈◊Õ°®—ßÀ«—¥µ—«·∑π¢Õß·µà≈–°≈ÿ à¡‚¥¬„™â¢âÕ¡Ÿ≈
Õÿµÿπ‘¬¡«‘∑¬“π”¡“ª√–°Õ∫ ‰¥â®—ßÀ«—¥∑’Ë‡ªìπµ—«·∑π§◊Õ π§√√“™ ’¡“ √âÕ¬‡ÕÁ¥ π§√æπ¡
ÀπÕß§“¬ ·≈–‡≈¬ (¿“æ∑’Ë 1)

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥π§√√“™ ’¡“ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π™à«ß
‡¥◊Õπ ¡.§.-æ.§. ¡’ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊ÕπÕ¬Ÿà„π™à«ß 0.88-4.90 √“¬ ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊Õπ‡√‘Ë¡ Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 1.58-19.89 √“¬  ”À√—∫¢âÕ¡Ÿ≈ª√‘¡“≥
πÈ”Ωπ™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’ª√‘¡“≥Ωπ√«¡Õ¬Ÿà„π™à«ß 9.03-151.33 ¡¡. ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 3.26-231.29 ¡¡.  ”À√—∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬
™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 23.92-29.05 °C ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 22.96-28.82 °C (¿“æ∑’Ë 2°)  ”À√—∫°“√æ‘®“√≥“À“ ¡°“√∂¥∂Õ¬
∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 5 ‚¥¬‡©≈’Ë¬ “¡“√∂„™â∑”π“¬‰¥â∂÷ß 60% „πªï æ.». 2527 ¡’
§«“¡º‘¥æ≈“¥„π°“√∑”π“¬®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π Ÿß ÿ¥ 114.32 √“¬ ·µàªï
æ.». 2531 ¡’§«“¡º‘¥æ≈“¥πâÕ¬ ÿ¥‡æ’¬ß 0.9 √“¬ (µ“√“ß∑’Ë 1, ¿“æ∑’Ë 3°)

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π™à«ß‡¥◊Õπ
¡.§.-æ.§. ¡’ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊ÕπÕ¬Ÿà„π™à«ß 0.42-11.02 √“¬ ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊Õπ‡√‘Ë¡ Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 0.63-36.08 √“¬  ”À√—∫¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”Ωπ™à«ß
‡¥◊Õπ ¡.§.-æ.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 4.42-170.40 ¡¡. ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 1.67-256.50 ¡¡.  ”À√—∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬
™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 22.92-29.91 °C ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 22.31-28.43 °C (¿“æ∑’Ë 2¢)  ”À√—∫°“√æ‘®“√≥“À“ ¡°“√∂¥∂Õ¬
‰¡àæ∫ ¡°“√·∫∫∑’Ë‡À¡“– ¡ (µ“√“ß∑’Ë 1)

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥π§√æπ¡ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π™à«ß‡¥◊Õπ
¡.§.-æ.§. ¡’ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊ÕπÕ¬Ÿà„π™à«ß 0.91-25.54 √“¬ ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊Õπ‡√‘Ë¡ Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 1.28-48.56 √“¬  ”À√—∫¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”Ωπ™à«ß
‡¥◊Õπ ¡.§.-æ.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 3.60-242.48 ¡¡. ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 7.41-605.90 ¡¡.  ”À√—∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬
™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 21.81-29.13 °C ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 21.33-27.48 °C (¿“æ∑’Ë 2§)  ”À√—∫°“√æ‘®“√≥“À“ ¡°“√∂¥∂Õ¬
‰¡àæ∫ ¡°“√·∫∫∑’Ë‡À¡“– ¡ (µ“√“ß∑’Ë 1)
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º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥ÀπÕß§“¬ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π™à«ß‡¥◊Õπ
¡.§.-æ.§. ¡’ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊ÕπÕ¬Ÿà„π™à«ß 0.43-14.49 √“¬ ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊Õπ‡√‘Ë¡ Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 0.48-38.92 √“¬  ”À√—∫¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”Ωπ™à«ß
‡¥◊Õπ ¡.§.-æ.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 9.96-214.46 ¡¡. ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 6.61-320.91 ¡¡.  ”À√—∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬
™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 22.23-28.57 °C ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 21.35-28.05 °C (¿“æ∑’Ë 2ß)  ”À√—∫°“√æ‘®“√≥“À“ ¡°“√∂¥∂Õ¬
∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 4 ‚¥¬‡©≈’Ë¬ “¡“√∂„™â∑”π“¬‰¥â∂÷ß 88% „πªï æ.». 2537 ¡’
§«“¡º‘¥æ≈“¥„π°“√∑”π“¬®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π Ÿß ÿ¥ 67.44 √“¬ ·µàªï æ.».
2527 ¡’§«“¡º‘¥æ≈“¥πâÕ¬ ÿ¥‡æ’¬ß 2.43 √“¬ (µ“√“ß∑’Ë 1, ¿“æ∑’Ë 3¢)

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥‡≈¬ ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π™à«ß‡¥◊Õπ
¡.§.-æ.§. ¡’ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊ÕπÕ¬Ÿà„π™à«ß 0.44-13.56 √“¬ ™à«ß∂—¥¡“‡¥◊Õπ ¡‘.¬.-∏.§.
ºŸâªÉ«¬‡©≈’Ë¬√“¬‡¥◊Õπ‡√‘Ë¡ Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 0.67-41.12 √“¬  ”À√—∫¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”Ωπ™à«ß
‡¥◊Õπ ¡.§.-æ.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 7272-213.14 ¡¡. ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’ª√‘¡“≥πÈ”Ωπ√«¡Õ¬Ÿà„π™à«ß 7.96-203.38 ¡¡.  ”À√—∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬
™à«ß‡¥◊Õπ ¡.§.-æ.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 21.37-28.62 °C ™à«ß∂—¥¡“‡¥◊Õπ
¡‘.¬.-∏.§. ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ¬Ÿà„π™à«ß 20.28-27.78 °C (¿“æ∑’Ë 2®)  ”À√—∫°“√æ‘®“√≥“À“
 ¡°“√∂¥∂Õ¬∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 5 ‚¥¬‡©≈’Ë¬ “¡“√∂„™â∑”π“¬‰¥â∂÷ß 61% „πªï
æ.». 2532 ¡’§«“¡º‘¥æ≈“¥„π°“√∑”π“¬®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π Ÿß ÿ¥ 154.90
√“¬ ·µàªï æ.». 2538 ¡’§«“¡º‘¥æ≈“¥πâÕ¬ ÿ¥‡æ’¬ß 9.47 √“¬ (µ“√“ß∑’Ë 1, ¿“æ∑’Ë 3§)

Rescaled Distance Cluster Combine
CASE 0 5 10 15 20 25

Label

SAKON NAKHON
ROI ET

KALASIN

SI SA KET
MAHA SARAKHAM
SURIN
UBON RATCHATHANI
YASOTHON
NONG KHAI
LOEI
MUKDAHAN
NAKHON PHANOM
NAKHON RATCHASIMA
CHAIYAPHUM
KHON KAEN
UDON THANI
BURI RAM

¿“æ∑’Ë 1 °“√√«¡°≈ÿà¡·≈–√–¬–§«“¡Àà“ß¢Õß°≈ÿà¡µà“ßÊ ®“°°“√«‘‡§√“–Àå®—¥°≈ÿà¡ (cluster) „™â¢âÕ¡Ÿ≈
®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°·µà≈–®—ßÀ«—¥„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ™à«ß æ.». 2524-2536
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µ“√“ß∑’Ë 1 º≈°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥ (Multiple regression) ¢Õß·∫∫°“√«‘‡§√“–Àå∑’Ë 1-5
 ”À√—∫¢âÕ¡Ÿ≈®—ßÀ«—¥ π§√√“™ ’¡“ √âÕ¬‡ÕÁ¥ π§√æπ¡ ÀπÕß§“¬ ‡≈¬ ™à«ß æ.». 2524-2538

®—ßÀ«—¥ ·∫∫∑’Ë  ¡°“√ R2 S.E Significance
π§√√“™ ’¡“ 1 y = 76.83x1- 00.69x2- 25.03x3+ 61.31 0.39 7.21 p>0.05

2 y = 42.41x1- 00.60x2- 68.51x3+ 176.76 0.44 6.87 p>0.05
3 y = 17.75x1- 00.44x2- 63.85x3+174.90 0.38 7.16 p>0.05
4 y = 10.56x1- 00.20x2- 45.13x3+129.15 0.42 6.79 p>0.05
5 y = 05.65x1+ 00.04x2- 26.73x3+75.96 0.60 5.27 p<0.05

√âÕ¬‡ÕÁ¥ 1 y = 71.62x1- 00.59x2+12.38x3-16.84 0.06 15.75 p>0.05
2 y = 139.70x1- 02.92x2- 31.54x3+ 85.34 0.23 14.18 p>0.05
3 y = 23.34x1- 00.63x2- 11.06x3+ 38.36 0.15 14.84 p>0.05
4 y = 10.24x1- 00.86x2 - 60.61x3 +179.22 0.29 13.27 p>0.05
5 y = 03.89x1- 00.28x2 - 18.75x3 + 64.27 0.44 10.81 p>0.05

π§√æπ¡ 1 y = - 42.83x1- 04.17x2 + 46.11x3- 77.68 0.16 14.78 p>0.05
2 y = 11.95x1- 00.23x2- 43.97x3- 85.64 0.14 14.90 p>0.05
3 y = 28.01x1- 01.25x2+ 15.24x3- 20.76 0.44 11.83 p>0.05
4 y = 09.51x1- 00.47x2- 00.26x3+ 14.24 0.33 12.72 p>0.05
5 y = 02.37x1+ 00.12x2+ 64.60x3- 168.57 0.43 10.32 p>0.05

ÀπÕß§“¬ 1 y = 158.88x1+ 00.92x2+ 24.34x3- 50.09 0.69 7.34 p<0.01
2 y = 63.26x1- 00.38x2- 12.86x3+ 36.74 0.66 7.69 p<0.01
3 y = 28.00x1- 00.48x2+ 13.16x3- 24.08 0.69 7.23 p<0.01
4 y = 14.01x1- 00.45x2+ 15.63x3- 32.92 0.88 4.25 p<0.01
5 y = 03.17x1- 00.18x2+ 28.55x3- 66.58 0.86 3.99 p<0.01

‡≈¬ 1 y = 81.78x1+ 0096x2+ 57.24x3- 111.39 0.30 13.52 p>0.05
2 y = 36.57x1- 00.17x2+ 47.87x3- 96.00 0.14 14.99 p>0.05
3 y = 58.22x1- 01.11x2+ 09.35x3- 21.92 0.19 14.47 p>0.05
4 y = 36.12x1+ 00.62x2- 41.10x3+ 96.34 0.55 10.65 p<0.05
5 y = 06.36x1- 00.12x2- 00.29x3+ 06.44 0.61 9.17 p<0.05
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·À≈àß¢âÕ¡Ÿ≈ : (1) ®“°°Õß√–∫“¥«‘∑¬“ °√–∑√«ß “∏“√≥ ÿ¢
(2) ·≈– (3) °√¡Õÿµÿπ‘¬¡«‘∑¬“
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¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.

ºŸâªÉ«¬(1)

πÈ”Ωπ(2)

Õÿ≥À¿Ÿ¡‘(3)

ºŸâªÉ«¬(1)

πÈ”Ωπ(2)

Õÿ≥À¿Ÿ¡‘(3)
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Õÿ≥À¿Ÿ¡‘(3)

ºŸâªÉ«¬(1)

πÈ”Ωπ(2)

Õÿ≥À¿Ÿ¡‘(3)

¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.

¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.

¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.

¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬ °.§.  .§. °.¬. µ.§. æ.¬. ∏.§.
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¿“æ∑’Ë 2 §à“‡©≈’Ë¬¢Õß®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π(1) ª√‘¡“≥πÈ”Ωπ√«¡(2) ·≈–Õÿ≥À¿Ÿ¡‘(3)
‡ªìπ√“¬‡¥◊Õπ¢Õß®—ßÀ«—¥π§√√“™ ’¡“(°) √âÕ¬‡ÕÁ¥(¢) π§√æπ¡(§) ÀπÕß§“¬(ß) ·≈–‡≈¬(®) ™à«ß æ.».
2524-2538
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¿“æ∑’Ë 3 §à“®√‘ß·≈–§à“∑”π“¬¢Õß®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π®“° ¡°“√∑’Ë‡À¡“– ¡¢Õß¢âÕ¡Ÿ≈
®—ßÀ«—¥π§√√“™ ’¡“(°) ÀπÕß§“¬(¢) ·≈–‡≈¬(§) ™à«ß æ.». 2524-2538

«‘®“√≥å
®“°º≈°“√«‘‡§√“–Àå®—¥°≈ÿà¡∑’Ë‰¥â æ∫«à“ à«π¡“°®—ßÀ«—¥∑’Ë¡’æ◊Èπ∑’Ë„°≈â°—π¡—°®–®—¥Õ¬Ÿà„π

°≈ÿà¡‡¥’¬«°—π‚¥¬∑—Èß√Ÿª·∫∫·≈–®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°¡’≈—°…≥–„°≈â‡§’¬ß°—π √Ÿª
·∫∫¢Õß°“√‡°‘¥‚√§¡’ºŸâªÉ«¬¡“°„π™à«ßƒ¥ŸΩπ·≈â«≈¥≈ß„π™à«ßƒ¥ŸÀπ“« ´÷Ëßº≈°“√®—¥°≈ÿà¡π’È
 “¡“√∂π”‰ª„™â‡≈◊Õ°®—ßÀ«—¥µ—«·∑π„π·µà≈–°≈ÿà¡„π°√≥’∑’Ë‰¡à “¡“√∂¥”‡π‘π°“√»÷°…“«‘®—¬
‰¥â∑ÿ°®—ßÀ«—¥ ·≈–®“°°“√§—¥‡≈◊Õ°®—ßÀ«—¥µ—«·∑π„π·µà≈–°≈ÿà¡∑’Ë‰¥â æ∫«à“®—ßÀ«—¥∑’Ë‡≈◊Õ°π’È®–
°√–®“¬‰ªµ“¡æ◊Èπ∑’Ëµà“ßÊ „π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°´÷Ëß‡ªìπ‚√§∑’Ëπ”‚¥¬¬ÿß≈“¬π—Èπ¡’ªí®®—¬∑’Ë ”§—≠§◊Õ ¬ÿß≈“¬ ‡™◊ÈÕ
‰«√— ‡¥ß°’  ¿“æ·«¥≈âÕ¡ ¬ÿß≈“¬®—¥‡ªìπ·¡≈ß™π‘¥Àπ÷Ëß∑’ËÕÿ≥À¿Ÿ¡‘¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß
°“√‡®√‘≠‡µ‘∫‚µ Õ—µ√“°“√√Õ¥™’«‘µ13 µ≈Õ¥®π¡’º≈µàÕ√–¬–øí°µ—«¢Õß‡™◊ÈÕ‰«√— „πµ—«¬ÿß≈“¬14

 ”À√—∫ª√‘¡“≥πÈ”Ωπ¡’º≈µàÕ®”π«π·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß„πæ◊Èπ∑’Ëπ—Èπ ®÷ß‰¥âπ”‡Õ“ªí®®—¬∑—Èß
 Õß¡“„™â√à«¡„π°“√æ¬“°√≥å®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Mogi
´÷Ëß‰¥âÀ“§«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘·≈–ª√‘¡“≥πÈ”Ωπ°—∫®”π«πºŸâªÉ«¬‚√§‰¢â ¡ÕßÕ—°‡ ∫
∑’Ë‡¡◊Õßπ“ß“´“°‘ ª√–‡∑»≠’ËªÿÉπ‰¥â§à“ R2 = 0.534 ´÷Ëß»÷°…“∂÷ß°“√‡ª≈’Ë¬π·ª≈ßª√–™“°√¢Õß
¬ÿßπ”‚√§‰¢â ¡ÕßÕ—°‡ ∫®π∑√“∫«à“™à«ß‡¥◊Õπ„¥∑’ËÕÿ≥À¿Ÿ¡‘ ª√‘¡“≥πÈ”Ωπ¡’º≈°√–∑∫µàÕ
ª√–™“°√¢Õß¬ÿßæ“À–„πæ◊Èπ∑’Ëπ—Èπ  ”À√—∫„πª√–‡∑»‰∑¬‰¡à¡’¢âÕ¡Ÿ≈ª√–™“°√¢Õß¬ÿß≈“¬∑’Ë
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µàÕ‡π◊ËÕß ·µà¡’√“¬ß“π¢ÕßÕÿ≥À¿Ÿ¡‘ ª√‘¡“≥πÈ”Ωπ·≈–®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°´÷Ëß∂◊Õ«à“
‡ªìπ·À≈àßÀ√◊Õ√—ß¢Õß‡™◊ÈÕ‰«√— ‡¥ß°’„π·µà≈–®—ßÀ«—¥ º≈®“° ¡°“√∑’Ë‰¥â‡æ’¬ß·µà„ à¢âÕ¡Ÿ≈¥—ß
°≈à“«„πµ—«·ª√ °Á®–∑√“∫®”π«πºŸâªÉ«¬∑’Ë§“¥«à“®–‡°‘¥„π™à«ß∂—¥‰ª‰¥â ´÷Ëß·π«§«“¡§‘¥·≈–
À≈—°°“√∑’Ë„™â„π°“√«‘®—¬®—¥‡ªìπ«‘∏’Àπ÷Ëß ”À√—∫°“√æ¬“°√≥å ¬—ß¡’√Ÿª·∫∫°“√æ¬“°√≥å·∫∫Õ◊Ëπ
‡™àπ ‰æ®‘µ√å ·≈–§≥– „™â¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬·≈–®”π«πº≈∑’Ëµ√«®¬◊π¬—π∑“ßÀâÕßªØ‘∫—µ‘°“√
¡“ª√–°Õ∫„π°“√æ¬“°√≥å15 ´÷Ëß°“√‡≈◊Õ°„™â«‘∏’°“√æ¬“°√≥å·∫∫„¥À√◊Õπ”¡“„™â√«¡°—π¬àÕ¡
¢÷Èπ°—∫ª√– ∫°“√≥å¢ÕßºŸâ∑’Ë®–π”‰ª„™â·≈–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà ·µàÕ¬à“ß‰√°Áµ“¡ °“√æ¬“°√≥å„π
°“√«‘®—¬§√—Èßπ’È‡ªìπ°“√„™â«‘∏’∑“ß ∂‘µ‘™π‘¥Àπ÷Ëß¬àÕ¡¡’§«“¡º—π·ª√µà“ßÊ ‡¢â“¡“‡°’Ë¬«¢âÕß ∂â“¡’
°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬µ“¡·∫∫Õß§å°“√Õπ“¡—¬‚≈° ·≈–°“√µ√«®‡™◊ÈÕ‰«√— „π¬ÿß
≈“¬„πæ◊Èπ∑’Ëπ—Èππ”¡“„™âª√–°Õ∫ °Á®–∑”„Àâ∑√“∫ ∂“π°“√≥å∑—Èß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬·≈–
‚Õ°“ °“√‡°‘¥‚√§π’È  ”À√—∫„™â«“ß·ºπ¥”‡π‘π°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°„πæ◊Èπ∑’Ëπ— ÈπÊ
 ”À√—∫∫“ß®—ßÀ«—¥ ÷́Ëß‰¡àæ∫ ¡°“√∑’Ë‡À¡“– ¡Õ“®∑¥≈Õß„™â‡∑§π‘§°“√æ¬“°√≥å·∫∫∑’Ë 1 ‡™àπ
Õπÿ°√¡‡«≈“´÷Ëß§«√®–‰¥â∑”°“√»÷°…“µàÕ‰ª ·≈–®“°º≈°“√¥”‡π‘π°“√«‘®—¬∑’Ë‰¥âπ’È§«√¥”‡π‘π
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕÀ“√Ÿª·∫∫ ¡°“√ ”À√—∫°“√æ¬“°√≥å®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°
¢Õß¿“§Õ◊ËπÊ æ√âÕ¡∑—Èß®—¥∑”‡ªìπ‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª™à«¬§”π«≥ ¡°“√∑’Ë‰¥â‡º¬
·æ√à„Àâ°—∫ ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥∑’Ë‡°’Ë¬«¢âÕßµàÕ‰ª

 √ÿª
®“°°“√«‘‡§√“–Àå®—¥°≈ÿà¡ (cluster) ‚¥¬„™â¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ

· π ™à«ß æ.». 2524-2536  ”À√—∫§—¥‡≈◊Õ°®—ßÀ«—¥∑’Ë‡ªìπµ—«·∑π„π·µà≈–°≈ÿà¡π”‰ª
«‘‡§√“–Àå‡æ◊ËÕÀ“ ¡°“√æ¬“°√≥å∑’Ë‡À¡“– ¡ º≈°“√«‘‡§√“–Àåæ∫«à“‡¡◊ËÕ®—¥°≈ÿà¡‡ªìπ 7 °≈ÿà¡
°≈ÿà¡∑’Ë 1 ª√–°Õ∫¥â«¬π§√√“™ ’¡“ ¢Õπ·°àπ ™—¬¿Ÿ¡‘ ·≈–Õÿ¥√∏“π’ °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬
 °≈π§√ °“Ã ‘π∏ÿå ¡À“ “√§“¡ √âÕ¬‡ÕÁ¥ »√’ –‡°… ·≈– ÿ√‘π∑√å °≈ÿà¡∑’Ë 3 π§√æπ¡ °≈ÿà¡∑’Ë 4
ª√–°Õ∫¥â«¬ ÀπÕß§“¬ Õÿ∫≈√“™∏“π’ ·≈–¬‚ ∏√ °≈ÿà¡∑’Ë 5 ∫ÿ√’√—¡¬å °≈ÿà¡∑’Ë 6 ‡≈¬ °≈ÿà¡∑’Ë 7
¡ÿ°¥“À“√  ”À√—∫®—ßÀ«—¥∑’Ë§—¥‡≈◊Õ°‡ªìπµ—«·∑π„π·µà≈–°≈ÿà¡ª√–°Õ∫¥â«¬π§√√“™ ’¡“ √âÕ¬‡ÕÁ¥
π§√æπ¡ ÀπÕß§“¬ ·≈–‡≈¬

®“°°“√À“√Ÿª·∫∫ ¡°“√ ”À√—∫°“√æ¬“°√≥å®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°‚¥¬„™â«‘∏’°“√
«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥ (multiple regression) ∑”°“√«‘‡§√“–Àå‡ªìπ 5 ·∫∫ ‚¥¬„™â¢âÕ¡Ÿ≈
ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ· π ª√‘¡“≥πÈ”Ωπ Õÿ≥À¿Ÿ¡‘¢Õß·µà≈–®—ßÀ«—¥∑’Ë§—¥‡≈◊Õ° „™â‡°≥±å
°“√‡≈◊Õ° ¡°“√∑’Ë‡À¡“– ¡ ®“°§à“ R2 °—∫ S.E. º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®—ßÀ«—¥π§√√“™ ’¡“
 ¡°“√∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 5 Y= 05.65X1+00.04X2-26.73X3+75.96, R2= 0.60
¢âÕ¡Ÿ≈®—ßÀ«—¥ÀπÕß§“¬ ¡°“√∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 4 Y=14.01X1-00.45X2+ 15.63X3-
32.92, R2= 0.88 ¢âÕ¡Ÿ≈®—ßÀ«—¥‡≈¬ ¡°“√∑’Ë‡À¡“– ¡§◊Õ  ¡°“√·∫∫∑’Ë 5 Y= 06.36X1-00.12X2-
00.29X3+06.44, R2= 0.61  ”À√—∫¢âÕ¡Ÿ≈®—ßÀ«—¥π§√æπ¡·≈–√âÕ¬‡ÕÁ¥ ‰¡à¡’ ¡°“√∑’Ë‡À¡“– ¡
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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë‡À¡“– ¡„π°“√ ”√«®

À“√Ÿª·∫∫°“√°√–®“¬µ—« ·≈–°“√·ª≈ß¢âÕ¡Ÿ≈¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ ”À√—∫π”‰ª„™â„π
°“√∑¥ Õ∫∑“ß ∂‘µ‘‰¥âÕ¬à“ß∂Ÿ°µâÕßµ“¡¢âÕ°”Àπ¥ µ≈Õ¥®π‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡
™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ §◊Õ °“√ ”√«®≈Ÿ°πÈ” ‰¢à ·≈–µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬ ®“°°“√
√«∫√«¡·≈– ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬ 73 ·Ààß ∑”°“√‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß
¬ÿß≈“¬ 3 ·∫∫ ∑’ËÀ¡Ÿà∑’Ë 6 µ.∫â“π·æ Õ.‡¡◊Õß ®.√–¬Õß º≈®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘·∫∫
‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡ æ∫®”π«π∫â“π∑’Ë§«√ ”√«®¡’§à“ 30-58 À≈—ß „π∑“ßªØ‘∫—µ‘·π–π”„Àâ ”√«®
40 À≈—ßµàÕæ◊Èπ∑’ËÀ√◊ÕÀ¡Ÿà∫â“π √Ÿª·∫∫°“√°√–®“¬µ—«¢Õß¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬‡ªìπ·∫∫°≈ÿà¡
„™â°“√·ª≈ß¢âÕ¡Ÿ≈π’È¥â«¬ X0.3 ‡æ◊ËÕ∑”„Àâ¢âÕ¡Ÿ≈π’È¡’°“√°√–®“¬µ—«·∫∫ª°µ‘ ®“°°“√‡ª√’¬∫
‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ °“√ ”√«®≈Ÿ°πÈ”‡ªìπ«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥ √Õß
≈ß¡“§◊Õ°“√ ”√«®‰¢à ·≈–µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬

Abstract
The objectives of this study were (1) to determine the optimum number of

houses for survey (2) to transform data of positive containers into the appropriate
form for statistic testing, and (3) to compare among the three methods of Aedes
vector surveys: larval, egg and adult survey. The larval survey were carried out in
seventy three places. The three methods of vector surveys were conducted in
village no. 6, Tambon Banphae, Muang district, Rayong province. The results from
statistical analysis of random sampling method showed that the optimum number
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of houses for survey should be between thirty and fifty eight. In practice, the
recommended number could be forty houses per study area of village. The distribution
pattern of positive containers were transformed by X0.3 into normal distribution. To
compare the three methods, the larval survey was the most suitable survey followed
by egg and adult survey.

Keywords
Aedes aegypti, surveillance, dengue haemorrhagic fever

∫∑π”
ªí≠À“‚√§‰¢â‡≈◊Õ¥ÕÕ°¬—ß§ß‡ªìπªí≠À“ “∏“√≥ ÿ¢ ¡“µ√°“√§«∫§ÿ¡‡πâπ‰ª∑’Ë°“√°”®—¥

·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß≈“¬ ¥—ßπ—Èπ°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬¬—ß§ß¡’§«“¡®”‡ªìπ
 ”À√—∫∑—Èß°“√‡ΩÑ“√–«—ß‚√§·≈–°“√§«∫§ÿ¡¬ÿß≈“¬ «‘∏’°“√¡“µ√∞“π¢ÕßÕß§å°“√Õπ“¡—¬‚≈°
 ”À√—∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬¡’ 3 ·∫∫ §◊Õ°“√ ”√«®≈Ÿ°πÈ” ‰¢à ·≈–µ—«‡µÁ¡«—¬¢Õß
¬ÿß≈“¬1  ”À√—∫°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬¡’°“√§”π«≥¥—™π’µà“ßÊ ‡™àπ §à“¥—™π’ BI À¡“¬∂÷ß
®”π«π¿“™π–∑’Ë ”√«®æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡¡◊ËÕ ”√«® 100 ∫â“π À√◊Õ§”π«≥®“°§à“‡©≈’Ë¬
¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬µàÕ∫â“π§Ÿ≥¥â«¬ 1002  ”À√—∫∫“ß ∂“π°“√≥å§à“¥—™π’ BI ‰¡à “¡“√∂
Õ∏‘∫“¬√–¥—∫°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ‡™àπ §à“¥—™π’µË”·µà¡’°“√√–∫“¥¢Õß‚√§‰¢â
‡≈◊Õ¥ÕÕ° ¢âÕº‘¥æ≈“¥π’ÈÕ“®‡°‘¥®“° “‡Àµÿ 3 ª√–°“√§◊Õ ®“°¬ÿß≈“¬„πæ◊Èπ∑’Ëπ—Èπæ∫‡™◊ÈÕ
‰«√— ‡¥ß°’À√◊Õ‰¡à ®“° ¿“æ¿Ÿ¡‘§ÿâ¡°—π¢Õßª√–™“°√µàÕ‡™◊ÈÕ‰«√— ‡¥ß°’´÷Ëß¡’°≈‰°∑’Ë´—∫´âÕπ
À√◊Õ®“°§à“¥—™π’ BI ∑’Ë‰¥âÕ“®¡“®“°®”π«π∫â“π∑’Ë ”√«®‰¡à‡æ’¬ßæÕ„π·ßà ∂‘µ‘ ®“°¢âÕº‘¥
æ≈“¥ª√–°“√À≈—ßπ’È “¡“√∂§«∫§ÿ¡‰¥â‚¥¬„™âÀ≈—°°“√∑“ß ∂‘µ‘ ”À√—∫°“√ ÿà¡ ”√«®¡“
ª√–¬ÿ°µå„™âÀ“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë ”√«® ´÷Ëß®–„™â«‘∏’°“√∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°
µ—«Õ¬à“ß‡™‘ß ÿà¡µ“¡«‘∏’¢Õß Kuno3 ¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ”À√—∫°“√∑¥ Õ∫∑“ß¥â“π ∂‘µ‘™’««‘∑¬“∑’Ë„™â à«π¡“° ‡™àπ t-test, F-test ´÷Ëß¢âÕ¡Ÿ≈∑’Ë
π”¡“∑¥ Õ∫µâÕß¡’≈—°…≥–°“√°√–®“¬µ—«·∫∫ª°µ‘4 ¡’°“√„™â«‘∏’«‘‡§√“–Àå∑“ß ∂‘µ‘À≈“¬
·∫∫°—∫¢âÕ¡Ÿ≈¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ ‡™àπ Z-test, t-test, F-test ·≈– chi-square test5,6

‡ªìπµâπ ·µà‰¡à¡’°“√«‘‡§√“–Àå‡∫◊ÈÕßµâπ‡æ◊ËÕÀ“«à“¢âÕ¡Ÿ≈¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬¡’°“√°√–®“¬
µ—«¢Õß¢âÕ¡Ÿ≈‡ªìπ·∫∫„¥·≈–∂â“‰¡à‡ªìπ°“√°√–®“¬µ—«·∫∫ª°µ‘µâÕß·ª≈ß¢âÕ¡Ÿ≈‚¥¬«‘∏’„¥ ´÷Ëß
®–„™â«‘∏’°“√¢Õß Taylorûs Power Law7 ¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ”À√—∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ §◊Õ°“√ ”√«®≈Ÿ°πÈ” ‰¢à ·≈–µ—«‡µÁ¡
«—¬¢Õß¬ÿß≈“¬ ¬—ß‰¡à¡’√“¬ß“π°“√»÷°…“‡ª√’¬∫‡∑’¬∫‚¥¬„™â¢âÕ¡Ÿ≈∑’Ë ”√«®„π ∂“π∑’Ë‡¥’¬«°—π
¥â«¬«‘∏’°“√«‘‡§√“–Àå∑“ß¥â“π ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡ ‡ª√’¬∫‡∑’¬∫°“√ ”√«®·µà≈–
«‘∏’π—Èπ‰¥âº≈·≈–ª√– ‘∑∏‘¿“æ‡ªìπ‡™àπ‰√ „π·ßà∑“ß ∂‘µ‘‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫„™â π—∫ πÿπ
·≈–µ—¥ ‘π„π°“√‡≈◊Õ°„™â«‘∏’°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬‰¥âÕ¬à“ß‡À¡“– ¡·≈–¡’
ª√– ‘∑∏‘¿“æ ´÷Ëß®–„™â«‘∏’°“√∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡µ“¡«‘∏’¢Õß Kuno3 ¡“
«‘‡§√“–Àå¢âÕ¡Ÿ≈
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«— ¥ÿ·≈–«‘∏’°“√
1. °“√À“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) µà“ßÊ ‚¥¬

„™â«‘∏’«‘‡§√“–Àå∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡µ“¡«‘∏’¢Õß Kuno3

√«∫√«¡·≈– ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬µ“¡·∫∫¡“µ√∞“π¢ÕßÕß§å°“√Õπ“¡—¬‚≈° «‘∏’
Visual Larval Survey1  ®“°¢âÕ¡Ÿ≈∑’Ë ”√«®π’Èπ”¡“§”π«≥„™â‚ª√·°√¡ Excel8 À“§à“µà“ßÊ
„π·µà≈– ∂“π∑’Ë∑’Ë ”√«®§◊Õ

1.1 §à“‡©≈’Ë¬ (Mean, m) §à“§«“¡·ª√ª√«π (Variance, S2) ¢Õß¢âÕ¡Ÿ≈°“√ ”√«®
¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬

(§à“‡©≈’Ë¬π’È§Ÿ≥¥â«¬ 100 = §à“¥—™π’ BI)
1.2 §à“ Meancrowding
m* = (m + s2)/ (m - 1) ®“° Lloyd9

1.3 «‘‡§√“–Àå§«“¡∂¥∂Õ¬Õ¬à“ßßà“¬ (Simple regression) √–À«à“ß§à“ m °—∫ m*
‡æ◊ËÕÀ“§à“ Intercept (a) ·≈– slope (b) ‚¥¬„™â‚ª√·°√¡ SPSS10

1.4 ·∑π§à“„π ¡°“√§”π«≥À“®”π«π∫â“π∑’ËµâÕß ”√«® (qd) ∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß
(D) µà“ßÊ

qd = 1 / (D2m/(a+1+(b-1)m)+1/Q)
D = √–¥—∫§«“¡‡∑’Ë¬ß °”Àπ¥„Àâ¡’§à“ 0.1,0.2 ·≈– 0.3
Q = ®”π«π∫â“π∑—ÈßÀ¡¥„πæ◊Èπ∑’Ëπ—Èπ °”Àπ¥„Àâ = 200
m = §à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬„π·µà≈– ∂“π∑’Ë °”Àπ¥„Àâ¡’§à“ 0.5-10

2. °“√À“√Ÿª·∫∫°“√°√–®“¬µ—«¢Õß¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬·≈–°“√‡≈◊Õ°«‘∏’°“√·ª≈ß
¢âÕ¡Ÿ≈„Àâ¡’°“√°√–®“¬µ—«·∫∫ª°µ‘„™â«‘∏’°“√«‘‡§√“–Àåµ“¡·∫∫¢Õß Taylorûs power law7  ‚¥¬
„™â¢âÕ¡Ÿ≈®“° 1.1 π”¡“§”π«≥„™â‚ª√·°√¡ Excel8  À“§à“¥—ßµàÕ‰ªπ’È

2.1 ·ª≈ß¢âÕ¡Ÿ≈§à“ m ·≈– S2 ®“°·µà≈– ∂“π∑’Ë∑’Ë ”√«®¥â«¬§à“ log
2.2 «‘‡§√“–Àå§«“¡∂¥∂Õ¬Õ¬à“ßßà“¬ (Simple regression) √–À«à“ß§à“ log(mean)

°—∫ log(S2) ‡æ◊ËÕÀ“§à“ intercept (a) ·≈– slope (b) ‚¥¬„™â‚ª√·°√¡ SPSS10

2.3 §”π«≥§à“°“√·ª≈ß¢âÕ¡Ÿ≈ (Z) ®“° Z = X1-1/2b

3. °“√‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫§◊Õ°“√ ”√«®≈Ÿ°πÈ” ‰¢à
·≈–µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬µ“¡«‘∏’¡“µ√∞“πÕß§å°“√Õπ“¡—¬‚≈°1 ∑’Ë ”√«®„π∑’Ë‡¥’¬«°—π ·≈â«π”
¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡‚¥¬„™â«‘∏’¢Õß Kuno3 ∑’ËÀ¡Ÿà 6 µ.∫â“π·æ
Õ.‡¡◊Õß ®.√–¬Õß ‚¥¬ ”√«®∫â“π 30 À≈—ß ®“°¢âÕ¡Ÿ≈°“√ ”√«®∑—Èß 3 ·∫∫ π”¡“§”π«≥‚¥¬
„™â‚ª√·°√¡ Excel8  À“§à“¥—ßµàÕ‰ªπ’È

3.1 §à“‡©≈’Ë¬ (Mean, m) §à“§«“¡·ª√ª√«π (Variance, S2) ¢Õß¢âÕ¡Ÿ≈°“√ ”√«®
·µà≈–«‘∏’

3.2 À“§à“™à«ß§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√–¥—∫ 95% ¢Õß§à“‡©≈’Ë¬®“° Ÿµ√ m ± 1.96  S2/n
‚¥¬ n = 30
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3.3 ‡ª√’¬∫‡∑’¬∫°“√ ”√«®·µà≈–«‘∏’¥â«¬°“√§”π«≥®”π«π∫â“π∑’ËµâÕß ”√«® (Nd)
∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) = 0.3 ®“° Nd = S2/D2(m)2

√–¬–‡«≈“°“√»÷°…“  ”√«®·≈–√«∫√«¡¢âÕ¡Ÿ≈™à«ßªï æ.». 2532-2538

º≈°“√»÷°…“
1. °“√À“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) µà“ßÊ º≈®“°

°“√ ”√«®·≈–√«∫√«¡¢âÕ¡Ÿ≈°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬®“°∑—Ë«ª√–‡∑»®”π«π 73 ·Ààß
‡ªìπ°“√ ”√«®∫â“π 4,424 À≈—ß ¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ 7,900 ¿“™π– §à“‡©≈’Ë¬¿“™π–∑’Ë
æ∫≈Ÿ°πÈ”¬ÿß≈“¬ (m) ¡’§à“Õ¬Ÿà„π™à«ß 0.05-4.583 ¿“™π–µàÕ∫â“π §à“‡©≈’Ë¬ 1.65 ¿“™π–
µàÕ∫â“π §à“§«“¡·ª√ª√«π (S2) ¡’§à“Õ¬Ÿà„π™à«ß 0.049-23.551 ¡’§à“‡©≈’Ë¬ 3.932 §à“
meancrowding (m*) ¡’§à“Õ¬Ÿà„π™à«ß 0.024-8.735 ¡’§à“‡©≈’Ë¬ 2.765 (µ“√“ß∑’Ë 1)
 ”À√—∫°“√«‘‡§√“–Àå§«“¡∂¥∂Õ¬Õ¬à“ßßà“¬√–À«à“ß§à“ m °—∫ m* ‰¥â§à“ r2 = 0.744,
F = 206.331 (p<0.01) §à“ a = 0.403 §à“ b = 1.432 (¿“æ∑’Ë 1) ®“° m °—∫ m* ¡’
§«“¡ —¡æ—π∏å°—π·∫∫‡ âπµ√ß‚¥¬¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ∑¥ Õ∫‚¥¬„™â F-test · ¥ß«à“
¢âÕ¡Ÿ≈‡À≈à“π’È¡’§«“¡‡À¡“– ¡∑’Ë®–π”¡“„™â ”À√—∫°“√«‘‡§√“–ÀåµàÕ‰ª ‡¡◊ËÕπ”§à“ a, b ∑’Ë‰¥â‰ª
·∑π§à“„π ¡°“√∑’Ë 1.4 §à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬Õ¬Ÿà„π™à«ß 0.5-10 ¿“™π–µàÕ∫â“π
À√◊Õ§à“¥—™π’ BI Õ¬Ÿà„π™à«ß 50-1000 ∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.1 ®”π«π∫â“π∑’ËµâÕß ”√«®
¡’§à“√–À«à“ß 44-124 ∫â“π ∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.2 ®”π«π∫â“π∑’ËµâÕß ”√«®¡’§à“√–À«à“ß
13-58 ∫â“π ∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.3 ®”π«π∫â“π∑’ËµâÕß ”√«®¡’§à“√–À«à“ß 6-30 À≈—ß
(¿“æ∑’Ë 2) °“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß≈“¬§«√„™â√–¥—∫§«“¡‡∑’Ë¬ß (D) ∑’Ë 0.2-0.3
°Á‡æ’¬ßæÕ ¥—ßπ—Èπ§«√ ”√«®∫â“π 30-58 À≈—ßµàÕæ◊Èπ∑’ËÀ√◊ÕÀ¡Ÿà∫â“π

2. °“√À“√Ÿª·∫∫°“√°√–®“¬µ—«¢Õß¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬·≈–°“√‡≈◊Õ°«‘∏’°“√
·ª≈ß¢âÕ¡Ÿ≈„Àâ¡’°“√°√–®“¬µ—«·∫∫ª°µ‘ º≈®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß
≈“¬®“°∑—Ë«ª√–‡∑»®”π«π 73 ·Ààß æ∫«à“§à“§«“¡·ª√ª√«π¡’§à“¡“°°«à“§à“‡©≈’Ë¬ (S2 > m)
· ¥ß«à“¢âÕ¡Ÿ≈π’È¡’°“√°√–®“¬µ—«‡ªìπ·∫∫°≈ÿà¡ (Contagious distribution) (µ“√“ß∑’Ë 1)
°“√«‘‡§√“–Àå§«“¡∂¥∂Õ¬Õ¬à“ßßà“¬√–À«à“ß§à“ log(m) °—∫ log(S2) ‰¥â§à“ r2 = 0.873,
F = 489.019 (p<0.001) §à“ a = 0.26 §à“ b = 1.231 (¿“æ∑’Ë 3) ®“° log(m) °—∫
log(S2) ¡’§«“¡ —¡æ—π∏å°—π·∫∫‡ âπµ√ß‚¥¬¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ∑¥ Õ∫‚¥¬„™â F-test
· ¥ß«à“¢âÕ¡Ÿ≈‡À≈à“π’È¡’§«“¡‡À¡“– ¡∑’Ë„™â ”À√—∫°“√«‘‡§√“–Àå¥â«¬«‘∏’π’È‡¡◊ËÕπ”§à“ b ∑’Ë‰¥â‰ª
·∑π§à“„π ¡°“√ 2.3 ‰¥â Z = X0.3 ¥—ßπ—Èπ¢âÕ¡Ÿ≈°“√ ”√«®¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬§«√„™â
°“√·ª≈ß§à“¥â«¬ X0.3 ∑”„Àâ¢âÕ¡Ÿ≈¡’°“√°√–®“¬µ—«·∫∫ª°µ‘

3. °“√‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ º≈®“°°“√ ”√«®≈Ÿ°
πÈ”¢Õß¬ÿß≈“¬‰¥â§à“‡©≈’Ë¬ 1.833 ¿“™π–µàÕ∫â“π §à“§«“¡·ª√ª√«π 0.205 ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
95% §à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬¡’§à“√–À«à“ß 0.909-2.757 ¿“™π–µàÕ∫â“π ®”π«π
∫â“π∑’ËµâÕß ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.3 ¡’§à“ 22 À≈—ß °“√ ”√«®‰¢à¢Õß¬ÿß≈“¬¡’§à“‡©≈’Ë¬
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9.1 ‰¢àµàÕ∫â“π §à“§«“¡·ª√ª√«π 0.754 ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% §à“‡©≈’Ë¬®”π«π‰¢à¡’§à“
√–À«à“ß 3.493-14.707 ‰¢àµàÕ∫â“π ®”π«π∫â“π∑’ËµâÕß ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.3 ¡’§à“
30 À≈—ß °“√ ”√«®µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬¡’§à“‡©≈’Ë¬ 1.064 µ—«µàÕ 20 π“∑’µàÕ∫â“π §à“§«“¡
·ª√ª√«π 0.182 ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% §à“‡©≈’Ë¬®”π«πµ—«‡µÁ¡«—¬¡’§à“√–À«à“ß 0.192-
1.936 µ—«µàÕ 20 π“∑’µàÕ∫â“π ®”π«π∫â“π∑’ËµâÕß ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.3 ¡’§à“ 43
À≈—ß (µ“√“ß∑’Ë 2) ¥—ßπ—Èπ°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬„™â®”π«π∫â“π∑’Ë ”√«®πâÕ¬∑’Ë ÿ¥ √Õß≈ß
¡“§◊Õ °“√ ”√«®‰¢à ·≈–µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬µ“¡≈”¥—∫

µ“√“ß∑’Ë 1 ®”π«π∫â“π∑’Ë ”√«® ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” §à“‡©≈’Ë¬ §à“§«“¡·ª√ª√«π ·≈–§à“
Meancrowding ®“°¢âÕ¡Ÿ≈°“√ ”√«®≈Ÿ°πÈ”¬ÿß≈“¬ 73 ·Ààß

µ—«·ª√ §à“µË” ÿ¥ §à“ Ÿß ÿ¥ º≈√«¡ §à“‡©≈’Ë¬
®”π«π∫â“π∑’Ë ”√«® (N) 29 116 4,424 60.600
®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” (Σx) 2 495 7,900 108.219
§à“‡©≈’Ë¬ (Mean, m) 0.050 4.583 120.480 1.650
§à“§«“¡·ª√ª√«π (Variance,S2) 0.049 23.551 287.031 3.932
§à“ Meancrowding (m*) 0.024 8.735 201.877 2.765

Meancrowding
10

8

6

4

2

0
0 1 2 3 4 5

Meancrowding = 0.403+1.432Mean
R-Square = 0.744

F = 206.331 (p < 0.01)

Mean

¿“æ∑’Ë 1 §«“¡ —¡æ—π∏å·∫∫∂¥∂Õ¬Õ¬à“ßßà“¬ (simple regression) √–À«à“ß§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫
≈Ÿ°πÈ”¬ÿß≈“¬ (mean) °—∫ Meancrowding ®“°®”π«π 73 µ—«Õ¬à“ß
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¿“æ∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ß®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’ËµâÕß ”√«® °—∫§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫
≈Ÿ°πÈ”¬ÿß≈“¬∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.1-0.3
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log (Variance) = 0.260+1.231log (Mean)
R-Square = 0.873
F = 489.019 (p < 0.0001)
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¿“æ∑’Ë 3 §«“¡ —¡æ—π∏å·∫∫∂¥∂Õ¬Õ¬à“ßßà“¬ (simple regression) √–À«à“ß log (¿“™π–∑’Ëæ∫≈Ÿ°πÈ”
¬ÿß≈“¬, mean) °—∫ log (variance, S2) ®“°®”π«π 73 µ—«Õ¬à“ß
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µ“√“ß∑’Ë 2 º≈‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ ∑’ËÀ¡Ÿà 6 µ.∫â“π·æ Õ.‡¡◊Õß ®.√–¬Õß

«‘∏’°“√ ”√«® §à“‡©≈’Ë¬ §à“§«“¡ ™à«ß§«“¡‡™◊ËÕ¡—Ëπ 95% ®”π«π∫â“π∑’ËµâÕß

·ª√ª√«π §à“µË” §à“ Ÿß  ”√«®∑’Ë√–¥—∫§«“¡
‡∑’Ë¬ß (D) = 0.3

≈Ÿ°πÈ”¢Õß¬ÿß≈“¬ 1.833 0.205 0.909 2.757 22
(®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”µàÕ∫â“π)

‰¢à¢Õß¬ÿß≈“¬ 9.100 0.754 3.493 14.707 30
(®”π«π‰¢àµàÕ∫â“π)

µ—«‡µÁ¡«—¬¢Õß¬ÿß≈“¬ 1.064 0.182 0.192 1.936 43
(®”π«πµ—«µàÕ§πµàÕ 20 π“∑’)

«‘®“√≥å
º≈®“°°“√À“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.2-0.3

§«√ ”√«®∫â“π 30-58 À≈—ß „π∑“ßªØ‘∫—µ‘µâÕß°”Àπ¥µ—«‡≈¢„Àâ‡©æ“– ®“°°“√ ”√«®≈Ÿ°πÈ”
¢Õß¬ÿß≈“¬ À¡Ÿà∫â“π∑’Ë¡’§à“¥—™π’ BI Õ¬Ÿà„π√–¥—∫µË”¡’§à“‡©≈’Ë¬ª√–¡“≥ 10011 À√◊Õ§à“‡©≈’Ë¬¿“™π–
∑’Ëæ∫≈Ÿ°πÈ”¡’§à“‡∑à“°—∫ 1.0 ¿“™π–µàÕ∫â“π ®“°¢âÕ¡Ÿ≈π’È∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.2 §”π«≥
∫â“π∑’Ë§«√ ”√«®‰¥â 37 À≈—ß ¥—ßπ—Èπ®÷ß·π–π”„Àâ ”√«®Õ¬à“ßπâÕ¬ 40 À≈—ßµàÕæ◊Èπ∑’ËÀ√◊ÕÀ¡Ÿà∫â“π
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫®”π«πµ—«Õ¬à“ß∑’Ë ”√«® ”À√—∫°“√ª√–‡¡‘πº≈‚§√ß°“√§«∫§ÿ¡‚√§ÀπÕπ
æ¬“∏‘„πÀ¡Ÿà∫â“π ÷́Ëß„™â®”π«πµ—«Õ¬à“ß 30 µ—«Õ¬à“ßµàÕÀ¡Ÿà∫â“π12 · ¥ß«à“®”π«πµ—«Õ¬à“ß ”À√—∫
°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬‰¡à‰¥â‡ªìπ®”π«πµ—«Õ¬à“ß∑’ËπâÕ¬ ¥—ßπ—Èπ°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬
‰¡à®”‡ªìπµâÕß ”√«®∑ÿ°À≈—ß§“‡√◊Õπ ·µà®–„™âÀ≈—°°“√ ÿà¡ ”√«®∫â“πÕ¬à“ßπâÕ¬ 40 À≈—ß°Á‡æ’¬ßæÕ
·≈–®“°µ—«‡≈¢∑’Ë‰¥âπ”‰ª„™â ”À√—∫ ÿà¡‡≈◊Õ°∫â“π °“√ ÿà¡‡≈◊Õ°æ◊Èπ∑’ËÕ¬à“ßπâÕ¬ 1-3 æ◊Èπ∑’Ë‡æ◊ËÕ
®—¥‡ªìπæ◊Èπ∑’Ë ”À√—∫°“√µ‘¥µ“¡ (monitor) ≈Ÿ°πÈ”¢Õß¬ÿß≈“¬∑”„Àâ∑√“∫«à“æ◊Èπ∑’Ë∑’Ë√—∫º‘¥™Õ∫¡’
§à“¥—™π’ BI ‡ªìπ‡∑à“‰√‡°‘π°«à“¡“µ√∞“π∑’Ë°”Àπ¥‰«â§◊Õ ¡“°°«à“ 100 À√◊Õ‰¡à13 ·µà∂â“
µâÕß°“√‰¡à„Àâ‡°‘¥‚√§π’È„πæ◊Èπ∑’Ë °ÁµâÕß¥”‡π‘π°“√≈¥·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß≈“¬„Àâ§à“¥—™π’ BI
‡ªìπ 0 À√◊ÕµË”°«à“ 514

 ”À√—∫§à“¥—™π’ BI ∫“ß ∂“π°“√≥å‰¡à “¡“√∂Õ∏‘∫“¬√–¥—∫°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥
ÕÕ°‰¥â °“√ ”√«®„πÕ¥’µ à«π¡“°®–¥”‡π‘π°“√ ”√«®∫â“πÕ¬à“ßπâÕ¬ 100 À≈—ß ´÷Ëß¡“°°«à“
®”π«π∫â“π∑’ËµâÕß ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.2 ¥—ßπ—Èπ¢âÕº‘¥æ≈“¥¥—ß°≈à“«Õ“®‡π◊ËÕß¡“
®“°¢≥–π—Èπ¬ÿß≈“¬„πæ◊Èπ∑’Ë‰¡à¡’‡™◊ÈÕ‰«√— ‡¥ß°’ À√◊Õ®“° ¿“æ¿Ÿ¡‘§ÿâ¡°—π¢Õßª√–™“°√„πæ◊Èπ∑’Ë
π— Èπ°—∫‡™◊ÈÕ‰«√— ‡¥ß°’´÷Ëß‡ªìπ¢∫«π°“√∑’Ë´—∫´âÕπ´÷ËßÕ“®‡ªìπ “‡Àµÿ ”§—≠Õ’°ª√–°“√Àπ÷Ëß
∑”„Àâ‰¡à “¡“√∂Õ∏‘∫“¬Õ¬à“ßµ√ß‰ªµ√ß¡“°—∫®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ·µàÕ“®„™âÕ∏‘∫“¬
‚Õ°“ „π°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° ®“°°“√»÷°…“‡¡◊ËÕπ”®”π«πºŸâªÉ«¬°—∫§à“‡©≈’Ë¬¥—™π’ BI
¢Õß®—ßÀ«—¥∑’Ë ”√«®¡“«‘‡§√“–Àåæ∫«à“√âÕ¬≈– 78.75 ¢Õßæ◊Èπ∑’Ë´÷Ëß¡’Õÿ∫—µ‘°“√≥å¢Õß‚√§‰¢â
‡≈◊Õ¥ÕÕ°¡’§à“‡©≈’Ë¬¥—™π’ BI  Ÿß°«à“ 10011
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®“°º≈°“√«‘‡§√“–Àå√Ÿª·∫∫°“√°√–®“¬µ—«¢Õß¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬‡ªìπ°“√
°√–®“¬µ—«‡ªìπ·∫∫°≈ÿà¡ ¥—ßπ—Èπ®”‡ªìπµâÕß∑”°“√·ª≈ß¢âÕ¡Ÿ≈¥â«¬§à“ X0.3 ‡æ◊ËÕ∑”„Àâ¢âÕ¡Ÿ≈π’È
¡’°“√°√–®“¬µ—«·∫∫ª°µ‘  ”À√—∫„™â„π°“√∑¥ Õ∫∑“ß¥â“π ∂‘µ‘‡™àπ t-test „™â„π°√≥’∑’Ë
µâÕß°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬°àÕπ°—∫À≈—ß¥”‡π‘π°“√§«∫§ÿ¡¡’§«“¡
·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘À√◊Õ‰¡à °“√«‘‡§√“–Àå§«“¡·ª√ª√«π„™â„π°√≥’∑’ËµâÕß°“√‡ª√’¬∫
‡∑’¬∫§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß∑’Ë¡“°°«à“ 2 À¡Ÿà∫â“π∑’Ë‰¥â¥”‡π‘π°“√¡’§«“¡·µ°
µà“ß°—π∑“ß¥â“π ∂‘µ‘À√◊Õ‰¡à ‡¡◊ËÕ¡’§«“¡·µ°µà“ß°—π¢Õß§à“‡©≈’Ë¬°Á∑”°“√∑¥ Õ∫ Multiple
comparison ‡™àπ Duncan newûs multiple range test ‡æ◊ËÕ∑¥ Õ∫µàÕ‰ª«à“§à“‡©≈’Ë¬¢Õß
¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬®“°À¡Ÿà∫â“π§Ÿà„¥∫â“ß∑’Ë¡’§«“¡·µ°µà“ßÀ√◊Õ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘
·µà‡¡◊ËÕ®–π”‡ πÕ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫§à“‡©≈’Ë¬ ™à«ß§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√–¥—∫ 95% „Àâ„™â°“√«‘‡§√“–Àå
°—∫¢âÕ¡Ÿ≈∑’Ë‰¡à‰¥â·ª≈ß§à“5

º≈®“°°“√‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ æ∫«à“∑—Èß«‘∏’°“√
 ”√«®≈Ÿ°πÈ”°—∫‰¢à¬ÿß≈“¬ ®”π«π∫â“π∑’ËµâÕß ”√«®„Àâº≈„°≈â‡§’¬ß°—πÕ“®°≈à“«‰¥â«à“∑—Èß 2 «‘∏’π’È
 “¡“√∂π”¡“„™â·∑π°—π‰¥â„π ∂“π°“√≥å∑’Ë§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬§àÕπ¢â“ß Ÿß ∂÷ß·¡â«à“®–¡’
√“¬ß“π·π–π”°“√„™â«‘∏’°“√ ”√«®‰¢à¢Õß¬ÿß≈“¬„πµà“ßª√–‡∑»«à“‡À¡“– ”À√—∫„™â„π
 ∂“π°“√≥å∑’Ë§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬Õ¬Ÿà„π√–¥—∫µË” «‘∏’°“√ ”√«®π’È®–ª√–À¬—¥·≈–¡’§«“¡‰«
(sensitive) ¡“°°«à“«‘∏’°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬15 ª√–°Õ∫°—∫¡’°“√»÷°…“∑’Ë‡™’¬ß„À¡à‚¥¬
„™â°“√ ”√«®‰¢à¢Õß¬ÿß≈“¬´÷Ëß‰¥â‡ πÕ·π–«‘∏’°“√«‘‡§√“–Àå‡æ◊ËÕ°“√µ—¥ ‘π„®¥”‡π‘π°“√§«∫§ÿ¡
¬ÿß≈“¬‚¥¬„™â¢âÕ¡Ÿ≈√–¥—∫¥—™π’‰¢à¬ÿß≈“¬π”¡“„™âª√–°Õ∫16 ¥—ßπ—Èπ®÷ß§«√∑’Ë®–æ‘®“√≥“π”°“√
 ”√«®‰¢à¢Õß¬ÿß≈“¬¡“√à«¡„™â„π°“√ ”√«®

‡π◊ËÕß®“° ∂“π°“√≥å§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬„πª√–‡∑»¬—ß§ß¡’√–¥—∫∑’Ë Ÿß¡“° ∫“ß
·Ààß§à“¥—™π’ BI  Ÿß∂÷ß 44911 ´÷Ëß‡ªìπ ∂“π°“√≥å∑’Ëæ√âÕ¡∑’Ë®–‡°‘¥°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥
ÕÕ° ¥—ßπ—Èπ°“√§«∫§ÿ¡°”®—¥¬ÿß≈“¬¬—ß§ß‡ªìπ°≈«‘∏’∑’Ë ”§—≠ ”À√—∫°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°
°“√®–∑√“∫«à“º≈°“√¥”‡π‘π°“√ª√– ∫§«“¡ ”‡√Á®À√◊Õ‰¡à®”‡ªìπµâÕß¡’µ—«™’È«—¥ ¥—ßπ—Èπ°“√
 ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬®÷ß‡ªìπ ‘Ëß®”‡ªìπ∑’ËµâÕß¥”‡π‘π°“√§«∫§Ÿà°—∫°“√‡ΩÑ“√–«—ß®”π«πºŸâ
ªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

 √ÿª
º≈®“°°“√π”¢âÕ¡Ÿ≈°“√ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬®“°∑—Ë«ª√–‡∑»®”π«π 73 ·Ààß ‡æ◊ËÕ

„™âÀ“®”π«πµ—«Õ¬à“ßÀ√◊Õ®”π«π∫â“π∑’Ë ”√«®∑’Ë√–¥—∫§«“¡‡∑’Ë¬ß (D) 0.2-0.3 ‚¥¬„™â°“√
«‘‡§√“–Àå∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡µ“¡«‘∏’¢Õß Kuno (1986)3 ‰¥â®”π«π∫â“π∑’Ë
§«√ ”√«® 30-58 À≈—ß „π∑“ßªØ‘∫—µ‘·π–π”„Àâ ”√«®∫â“π 40 À≈—ßµàÕæ◊Èπ∑’ËÀ√◊ÕÀ¡Ÿà∫â“π

°“√À“√Ÿª·∫∫°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬‰¥â§à“‡©≈’Ë¬¡’§à“¡“°°«à“
§à“§«“¡·ª√ª√«π· ¥ß«à“¡’°“√°√–®“¬µ—«‡ªìπ·∫∫°≈ÿà¡ ·≈–®“°°“√«‘‡§√“–Àåµ“¡«‘∏’¢Õß
Taylorûs power law9 æ∫¢âÕ¡Ÿ≈°“√ ”√«®¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬§«√„™â°“√·ª≈ß§à“¥â«¬
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X0.3 ‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈¡’°“√°√–®“¬µ—«·∫∫ª°µ‘  ”À√—∫π”‰ª„™â„π°“√∑¥ Õ∫∑“ß ∂‘µ‘‰¥âÕ¬à“ß∂Ÿ°
µâÕßµ“¡¢âÕ°”Àπ¥

°“√‡ª√’¬∫‡∑’¬∫°“√ ”√«®§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ 3 ·∫∫ ‚¥¬ ”√«®∑’Ë À¡Ÿà 1 µ.∫â“π·æ
Õ.‡¡◊Õß ®.√–¬Õß ¥â«¬«‘∏’°“√«‘‡§√“–Àå∑“ß ∂‘µ‘·∫∫°“√‡≈◊Õ°µ—«Õ¬à“ß‡™‘ß ÿà¡µ“¡«‘∏’¢Õß Kuno3

À“®”π«π∫â“π∑’ËµâÕß ”√«®∑’Ë√–¥—∫§«“¡‡ ’Ë¬ß (D) 0.3 °“√ ”√«®≈Ÿ°πÈ” ‰¢à ·≈–µ—«‡µÁ¡«—¬
¢Õß¬ÿß≈“¬¡’§à“ 22, 30 ·≈– 43 À≈—ß µ“¡≈”¥—∫ ®“°¢âÕ¡Ÿ≈π’È· ¥ß„Àâ‡ÀÁπ«à“°“√ ”√«®
¥â«¬«‘∏’ ”√«®≈Ÿ°πÈ”¢Õß¬ÿß≈“¬‡ªìπ«‘∏’∑’Ë‡À¡“– ¡¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ°“√ ”√«®‰¢à ·≈–
µ—«‡µÁ¡«—¬
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·π–π”‡°’Ë¬«°—∫ ∂‘µ‘¥â“π°“√ ÿà¡ ”√«® µ≈Õ¥®π‡®â“Àπâ“∑’Ë¢ÕßΩÉ“¬™’««‘∑¬“·≈–π‘‡«»«‘∑¬“∑’Ë
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The Distribution of Aedes aegypti in Rural Areas

During 1989-1991
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∫∑§—¥¬àÕ
®“°ªí≠À“°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ́ ÷Ëß·µà‡¥‘¡‡°‘¥‡©æ“–„π‡¢µ‡¡◊Õß®π∂÷ßªí®®ÿ∫—π

¡’°“√√–∫“¥ÕÕ°‰ª„π‡¢µ™π∫∑ ¥—ßπ—Èπ„π√–À«à“ßªï æ.». 2532-2534 ®÷ß‰¥â¥”‡π‘π°“√ ÿà¡
 ”√«®°“√·æ√à°√–®“¬ ·≈–¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬„π™π∫∑¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
¿“§µ–«—πÕÕ° ·≈–¿“§„µâ ‚¥¬«‘∏’ Visual Larval Survey ·≈â«§”π«≥À“§à“¥—™π’§«“¡
™ÿ°™ÿ¡¢Õß¬ÿß≈“¬‰¥â·°à House Index, Container Index, Breteau Index ¿“™π–∑’Ë∑”°“√
 ”√«®·∫àß‡ªìπ 5 ™π‘¥ §◊Õ µÿà¡„À≠à, µÿà¡, ∂—ß´’‡¡πµå, ®“π√Õß¢“µŸâ°—π¡¥ ·≈–¿“™π–Õ◊ËπÊ
‰¥â¥”‡π‘π°“√ ”√«®„π 64 À¡Ÿà∫â“π æ∫À¡Ÿà∫â“π∑’Ë‰¡à¡’≈Ÿ°πÈ”¬ÿß≈“¬ 1 À¡Ÿà∫â“π ¿“™π–µÿà¡æ∫
≈Ÿ°πÈ”¬ÿß≈“¬¡“°∑’Ë ÿ¥ ‚¥¬¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§µ–«—πÕÕ° ·≈–¿“§„µâæ∫‡©≈’Ë¬ 1.29,
1.32 ·≈– 0.58 „∫/∫â“π µ“¡≈”¥—∫ §à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬Õ¬Ÿà„π‡°≥±å Ÿß∑—Èß 3 ¿“§
‚¥¬§à“‡©≈’Ë¬ BI ¡’§à“ 225.14, 189.75 ·≈– 106.44 µ“¡≈”¥—∫ ®“°°“√π”§à“ log ∞“π 10
(®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° + 1) °—∫§à“‡©≈’Ë¬ BI ¢Õß®—ßÀ«—¥∑’Ë ”√«® ¡“‡¢’¬π°√“ø
Scatterplots æ∫«à“√âÕ¬≈– 78.75 ¢Õßæ◊Èπ∑’Ë´÷Ëß¡’Õÿ∫—µ‘°“√≥å¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ¡’§à“‡©≈’Ë¬
BI  Ÿß°«à“ 100

Abstract
The outbreak of Dengue Haemorrhagic Fever, of which the important vector

is Aedes aegypti, occurs in rural areas. So this research was conducted in rural
areas of Northeast, East and South Thailand during 1989-1991 for finding larval
indices such as : House Index, Container Index, Breteau Index by Visual Larval
Survey method and classified 5 containers such as : big jar, jar, cement tank, ant
guard jar and other containers. For this study surveyed in 64 villages, one village
had no Ae. aegypti larva. The most positive container with Ae. aegypti larva was
the jar, the number per house was 1.29, 1.32 and 0.58 respectively. The larval
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indices were high in 3 regions, the average BI was 225.14, 189.75 and 106.44
respectively. Scatterplots between log10 (DHF cases + 1) and average BI in surveyed
provinces showed that 78.75% of areas where DHF cases occurred, had the average
BI were highter than 100.

Keywords
Distribution, prevalent indices, Aedes aegypti

∫∑π”
ªí≠À“°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°´÷Ëß·µà‡¥‘¡‡°‘¥‡©æ“–„π‡¢µ‡¡◊Õß ªí®®ÿ∫—π

ª√“°Ø«à“¡’°“√√–∫“¥ÕÕ°‰ª„π‡¢µ™π∫∑ ´÷Ëß¡’ª√–™“™πÕ“»—¬Õ¬Ÿà∂÷ßª√–¡“≥√âÕ¬≈– 70
¢Õßª√–‡∑» ®“°¢âÕ¡Ÿ≈√“¬ß“π°“√√–∫“¥‚√§‰¢â‡≈◊Õ¥ÕÕ°√–À«à“ß æ.». 2528-2529 æ∫
«à“ª√–™“™π„π™π∫∑¡’º≈°√–∑∫®“°‚√§π’È Ÿß¡“°  ”À√—∫„π‡¢µ‡¡◊Õß¡’°“√‡°‘¥¢Õß‚√§‰¢â
‡≈◊Õ¥ÕÕ°‡ªìπª√–®”Õ¬Ÿà·≈â«1 ªí®®—¬∑’Ë ”§—≠∑’Ë°àÕ„Àâ‡°‘¥‚√§ §◊Õ§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬·≈–
‡™◊ÈÕ‰«√— ‡¥ß°’„π¬ÿß æ◊Èπ∑’Ë„¥°Áµ“¡ “¡“√∂§«∫§ÿ¡¬ÿß≈“¬‰¥â®π°√–∑—Ëß§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬
Õ¬Ÿà„π√–¥—∫µË”®–¡’√“¬ß“π®”π«πºŸâªÉ«¬πâÕ¬À√◊Õ‰¡à¡’‡™àπ„πª√–‡∑» ‘ß§‚ª√å2 ‡ªìπµâπ ¥—ßπ—Èπ
°“√∑√“∫∂÷ß ∂“π°“√≥å§«“¡™ÿ°™ÿ¡¢Õß¬ÿßæ“À–‚¥¬°“√ ”√«®·≈–„™â¥—™π’‡À≈à“π—Èπ™’È«—¥®–
‡ªìπª√–‚¬™πåÕ¬à“ß¡“°µàÕ°“√§“¥°“√≥å§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥°“√√–∫“¥¢Õß‚√§π’È‚¥¬„™â
‡ªìπ¢âÕ¡Ÿ≈„π°“√ª√–‡¡‘πº≈°“√§«∫§ÿ¡∑’Ë‰¥â¥”‡π‘π°“√ µ≈Õ¥®π∑”„Àâ∑√“∫∂÷ß·À≈àß‡æ“–
æ—π∏ÿå∑’Ë ”§—≠¢Õß ¬ÿß≈“¬„πæ◊Èπ∑’Ëπ—ÈπÊ3  ”À√—∫°“√«‘®—¬π’È ‰¥â¥”‡π‘π°“√ ÿà¡ ”√«®°“√·æ√à°√–®“¬
·≈–¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬„πæ◊Èπ∑’Ë™π∫∑¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§µ–«—πÕÕ°
·≈–¿“§„µâ ‡æ◊ËÕµâÕß°“√∑√“∫ ∂“π°“√≥å§«“¡™ÿ°™ÿ¡·≈–·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠¢Õß¬ÿß
≈“¬„πæ◊Èπ∑’Ëπ—Èπ µ≈Õ¥®πÀ“§«“¡ —¡æ—π∏å√–À«à“ß¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬°—∫Õÿ∫—µ‘°“√≥å
·≈–®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°„π™à«ß‡«≈“∑’Ë∑”°“√ ÿà¡ ”√«®∑’Ë®—ßÀ«—¥π—Èπ

«— ¥ÿ·≈–«‘∏’°“√
æ◊Èπ∑’Ë∑’Ë∑”°“√ ”√«®‡ªìπæ◊Èπ∑’Ë™π∫∑ ‚¥¬°“√ ”√«®®—ßÀ«—¥≈– 2-6 À¡Ÿà∫â“π  ÿà¡°√–®“¬

∑—Ë«∑—Èß®—ßÀ«—¥∑’Ë ”√«®π—Èπ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ∑’Ë®—ßÀ«—¥ √âÕ¬‡ÕÁ¥, π§√æπ¡, Õÿ¥√∏“π’,
¢Õπ·°àπ, ‡≈¬, Õÿ∫≈√“™∏“π’ ¿“§µ–«—πÕÕ° ∑’Ë®—ßÀ«—¥√–¬Õß, µ√“¥, ®—π∑∫ÿ√’, ™≈∫ÿ√’ ·≈–
¿“§„µâ ∑’Ë®—ßÀ«—¥¬–≈“, ªíµµ“π’,  ß¢≈“, æ—∑≈ÿß

√–¬–‡«≈“°“√ ÿà¡ ”√«®Õ¬Ÿà„π™à«ß‡¥◊Õπ¡’π“§¡ 2532 ∂÷ß‡¥◊Õπ°√°Æ“§¡ 2534 «‘∏’
°“√ ”√«®µ“¡·∫∫¡“µ√∞“π¢Õß WHO ‚¥¬«‘∏’ Visual Larval Survey ®“°°“√∑’Ë¬ÿß≈“¬
™π‘¥ Aedes aegypti ‡ªìπ¬ÿßæ“À–∑’Ë ”§—≠¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°„πª√–‡∑»¡’·À≈àß‡æ“–æ—π∏ÿå
„π¿“™π–¢—ßπÈ”∑’Ë¡πÿ…¬å √â“ß¢÷Èπ ‡™àπ µÿà¡, ®“π√Õß¢“µŸâ°—π¡¥, ¬“ß√∂¬πµå ‡ªìπµâπ4 °“√ ”√«®
π’È®÷ß‰¥â®—¥·∫àß¿“™π–ÕÕ°‡ªìπ 5 ™π‘¥‰¥â·°à µÿà¡„À≠à (Big jar ¡’§«“¡®ÿµ—Èß·µà 1,000 ≈‘µ√
¢÷Èπ‰ª) µÿà¡ (Jar ¡’§«“¡®ÿπâÕ¬°«à“ 200 ≈‘µ√) ∂—ß´’‡¡πµå (Cement tank ´’‡¡πµå°àÕ‡æ◊ËÕ
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‡°Á∫πÈ”¢π“¥°≈“ß¡—°æ∫„πÀâÕßπÈ”) ®“π√Õß¢“µŸâ°—π¡¥(Ant guard jar) ·≈–¿“™π–Õ◊ËπÊ (Other
containers ¿“™π–Õ◊ËππÕ°‡Àπ◊Õ®“°∑’Ë°≈à“«) ∫—π∑÷°º≈®”π«π¿“™π–∑’Ë ”√«®·≈–∑’Ëæ∫
≈Ÿ°πÈ”¬ÿß≈“¬ ‚¥¬„™â‰ø©“¬ àÕß∂â“æ∫≈Ÿ°πÈ”¬ÿß≈“¬Õ¬Ÿà„π¿“™π– ·¡âæ∫‡æ’¬ßµ—«‡¥’¬«°Á∂◊Õ«à“
¡’≈Ÿ°πÈ” ®“°¢âÕ¡Ÿ≈∑’Ë‰¥â·µà≈–À¡Ÿà∫â“π§”π«≥À“

 —¥ à«π¿“™π–™π‘¥µà“ßÊ „™â Ÿµ√

 —¥ à«π¿“™π–™π‘¥π—ÈπÊ = ®”π«π√«¡¿“™π–™π‘¥π—ÈπÊ
 X 100

®”π«π√«¡¿“™π–∑ÿ°™π‘¥
Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß¿“™π–™π‘¥µà“ßÊ „™â Ÿµ√
Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß¿“™π–™π‘¥π—ÈπÊ =

®”π«π¿“™π–™π‘¥π—ÈπÊ ∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ X 100
®”π«π√«¡¿“™π–™π‘¥π—ÈπÊ

§”π«≥À“§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬4 ‰¥â·°à

House Index (HI) = ®”π«π∫â“π∑’Ë ”√«®æ∫≈Ÿ°πÈ”¬ÿß≈“¬ X 100
®”π«π∫â“π∑’Ë ”√«®∑—ÈßÀ¡¥

Container Index (CI) = ®”π«π¿“™π–∑’Ë ”√«®æ∫≈Ÿ°πÈ”¬ÿß≈“¬ X 100
®”π«π¿“™π–∑’Ë ”√«®∑—ÈßÀ¡¥

Breteau Index (BI) = ®”π«π¿“™π–∑’Ë ”√«®æ∫≈Ÿ°πÈ”¬ÿß≈“¬ X 100
®”π«π∫â“π∑’Ë ”√«®∑—ÈßÀ¡¥

 ”À√—∫°“√§”π«≥§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ „™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å µ“¡«‘∏’¢Õß
π“¬®‘µµ‘ ·≈–§≥–5

®“°¢âÕ¡Ÿ≈°“√ ”√«®·≈–∑’Ë§”π«≥‰¥â®“°·µà≈–À¡Ÿà∫â“π π”¡“§”π«≥À“§à“‡©≈’Ë¬ „™â Ÿµ√

§à“‡©≈’Ë¬ =
 ΣXi Xi = §à“¢Õß¢âÕ¡Ÿ≈µ—«Õ¬à“ß∑’Ë i

n n = ®”π«πµ—«Õ¬à“ß
§à“‡©≈’Ë¬ —¥ à«π¿“™π–™π‘¥µà“ßÊ ¢Õß®—ßÀ«—¥·≈–¿“§ π”‡ πÕ„π√Ÿª·∫∫·ºπ¿Ÿ¡‘·∑àß

™π‘¥ —¥ à«π (Proportional Bar diagram)
§à“‡©≈’Ë¬Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¿“™π–™π‘¥µà“ßÊ ¢Õß®—ßÀ«—¥·≈–¿“§ π”‡ πÕ„π√Ÿª

·∫∫·ºπ¿Ÿ¡‘·∑àß™π‘¥ —¥ à«π (Proportional Bar diagram)
§à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ·≈–§à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ∑’Ëæ∫≈Ÿ°πÈ”¬ÿß

≈“¬„π·µà≈–¿“§ π”‡ πÕ„π√Ÿª·ºπ¿Ÿ¡‘·∑àß (Bar diagram)
§à“‡©≈’Ë¬¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ ‰¥â·°à §à“ CI HI ·≈– BI ¢Õß®—ßÀ«—¥·≈–¿“§
 ”À√—∫¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°¢Õß®—ßÀ«—¥„π™à«ß‡«≈“∑’Ë∑”°“√ ”√«®„™â¢âÕ¡Ÿ≈®“°

√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§√“¬ —ª¥“Àå π”§à“®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° °—∫§à“‡©≈’Ë¬ BI
¢Õß·µà≈–®—ßÀ«—¥∑’ Ë ”√«®¡“»÷°…“‚¥¬„™â°√“ø·≈–§”π«≥À“ —¡ª√– ‘∑∏‘ Ï À —¡æ—π∏å
(Correlation coefficient, r2)
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r =
Σ(Xi-X) (Yi-Y) Xi = §à“¢Õß¢âÕ¡Ÿ≈µ—«·ª√™ÿ¥∑’Ë 1
(Σ(Xi-X)2) (Σ(Yi-Y)2) Yi = §à“¢Õß¢âÕ¡Ÿ≈µ—«·ª√™ÿ¥∑’Ë 2

„™â‚ª√·°√¡«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ SPSS/PC+6

º≈
®“°°“√ ”√«®¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬„π™à«ß æ.». 2532-2534 „π 6 ®—ßÀ«—¥

¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 4 ®—ßÀ«—¥¢Õß¿“§„µâ ·≈– 4 ®—ßÀ«—¥¢Õß¿“§µ–«—πÕÕ° ‚¥¬
 ”√«® 64 À¡Ÿà∫â“πæ∫À¡Ÿà∫â“π∑’Ë¡’≈Ÿ°πÈ”¬ÿß≈“¬ 63 À¡Ÿà∫â“π¡’‡æ’¬ß 1 À¡Ÿà∫â“π∑“ß¿“§„µâ∑’Ë‰¡à
æ∫≈Ÿ°πÈ”¬ÿß≈“¬ ∑’Ë¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ”√«®∫â“π∑—ÈßÀ¡¥ 2,112 À≈—ß ¿“™π–∑—ÈßÀ¡¥
11,794 „∫ æ∫¿“™π–µÿà¡¡“° ÿ¥ √Õß¡“§◊Õ µÿà¡„À≠à, ∂—ß´’‡¡πµå, ®“π√Õß¢“µŸâ°—π¡¥ ·≈–
¿“™π–Õ◊ËπÊ ‡©≈’Ë¬√âÕ¬≈– 59.75, 26.74, 5.62, 4.29 ·≈– 3.56 µ“¡≈”¥—∫ ∑’Ë®—ßÀ«—¥
¢Õπ·°àπ ·≈–‡≈¬ µÿà¡„À≠à·≈–µÿà¡æ∫„πÕ—µ√“ à«π∑’Ë„°≈â‡§’¬ß°—π (√Ÿª∑’Ë 1)  ”À√—∫Õ—µ√“
°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬„π¿“™π–∂—ß ’́‡¡πµå ¡’§à“¡“° ÿ¥ √Õß≈ß¡“§◊Õ ®“π√Õß¢“µŸâ°—π¡¥, ¿“™π–
Õ◊ËπÊ µÿà¡ ·≈–µÿà¡„À≠à ‡©≈’Ë¬√âÕ¬≈– 68.37, 58.58, 43.71, 38.62 ·≈– 32.88 µ“¡≈”¥—∫
∑’Ë®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ·≈–π§√æπ¡ ®“π√Õß¢“µŸâ°—π¡¥‡ªìπ¿“™π–∑’Ë¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬
¡“° ÿ¥ (√Ÿª∑’Ë 2)  ”À√—∫¿“™π–µÿà¡æ∫¡“° ÿ¥ ‡©≈’Ë¬ 3.34 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬
1.29 „∫/∫â“π  ”À√—∫µÿà¡„À≠àæ∫√Õß≈ß¡“‡©≈’Ë¬ 1.49 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬ 0.49
„∫/∫â“π (√Ÿª∑’Ë 3)  ”À√—∫§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬§à“ CI Õ¬Ÿà„π™à«ß 17.38-58.24 ¡’
§à“‡©≈’Ë¬ 40.19 ®—ßÀ«—¥‡≈¬ ¡’§à“‡©≈’Ë¬ CI  Ÿß ÿ¥ 53.11 §à“ HI Õ¬Ÿà„π™à«ß 32.35-93.52
¡’§à“‡©≈’Ë¬ 71.58 ‚¥¬∑’Ë®—ßÀ«—¥¢Õπ·°àπ ¡’§à“‡©≈’Ë¬ HI  Ÿß ÿ¥ 85.44 ·≈–§à“ BI Õ¬Ÿà„π™à«ß
63.73-458.33 ¡’§à“‡©≈’Ë¬ 225.14 ®—ßÀ«—¥¢Õπ·°àπ ¡’§à“‡©≈’Ë¬ BI  Ÿß ÿ¥ 325.82 (√Ÿª∑’Ë 4
·≈–µ“√“ß∑’Ë 1)

√Ÿª∑’Ë 1  —¥ à«π¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
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√Ÿª∑’Ë 2 Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

√Ÿª∑’Ë 3 §à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ·≈–§à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ ”√«®
„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

∑’Ë¿“§µ–«—πÕÕ° ”√«®∫â“π∑—ÈßÀ¡¥ 679 À≈—ß ¿“™π–∑—ÈßÀ¡¥ 4,323 „∫ æ∫¿“™π–
µÿà¡¡“° ÿ¥ √Õß¡“§◊Õ ¿“™π–Õ◊ËπÊ, ∂—ß´’‡¡πµå, µÿà¡„À≠à ·≈–®“π√Õß¢“µŸâ°—π¡¥ ‡©≈’Ë¬√âÕ¬≈–
75.63, 9.09, 5.92, 4.77 ·≈– 4.70 µ“¡≈”¥—∫ ∑’Ë®—ßÀ«—¥√–¬Õßæ∫®“π√Õß¢“µŸâ°—π¡¥
‡ªìπ≈”¥—∫∑’Ë 2 (√Ÿª∑’Ë 5)

 ”√«®

æ∫≈Ÿ°πÈ”

µÿà¡„À≠à µÿà¡ ∂—ß´’‡¡πµå ®“π√Õß¢“µŸâ ¿“™π–Õ◊ËπÊ
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√Ÿª∑’Ë 4 ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢ÕßÀ¡Ÿà∫â“π∑’Ë ”√«®„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

√Ÿª∑’Ë 5  —¥ à«π¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§µ–«—πÕÕ°

 ”À√—∫Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¿“™π–®“π√Õß¢“µŸâ°—π¡¥¡’§à“¡“° ÿ¥ √Õß¡“§◊Õ
¿“™π–Õ◊ËπÊ, ∂—ß´’‡¡πµå, µÿà¡ ·≈–µÿà¡„À≠à ‡©≈’Ë¬√âÕ¬≈– 42.36, 41.73, 40.68, 27.44 ·≈–
23.79 µ“¡≈”¥—∫ ∑’Ë®—ßÀ«—¥√–¬Õß ∂—ß´’‡¡πµå‡ªìπ¿“™π–∑’Ë¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¡“° ÿ¥
(√Ÿª∑’Ë 6)
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√Ÿª∑’Ë 6 Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§µ–«—πÕÕ°

µ“√“ß∑’Ë 1  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI

√âÕ¬‡ÕÁ¥ µ.πÈ”„  Õ.®µÿ√æ—°µ√åæ‘¡“π 34.45 75.25 183.17
µ.‚À√“ Õ.Õ“® “¡“√∂ 54.93 91.40 197.85
µ.ÀπÕß∏“¡ Õ.Õ“® “¡“√∂ 36.03 74.26 176.24
µ.¡–Õ÷ Õ.∏«—™∫ÿ√’ 44.84 89.58 289.58
µ.∫â“ß‡¢◊ËÕß Õ.∏«—™∫ÿ√’ 36.80 69.14 187.65

§à“‡©≈’Ë¬ 41.41 79.92 206.90
π§√æπ¡ µ.π“ß“¡ Õ.‡√≥Ÿπ§√ 17.38 41.18 63.73

µ.‚æπ∑Õß Õ.∫â“π·æß 31.45 64.44 130.00
µ.‰™¬∫ÿ√’ Õ.∑à“Õÿ‡∑π 43.71 78.67 449.33
µ.‡«‘πæ√–∫“∑ Õ.∑à“Õÿ‡∑π 21.00 32.90 77.63
µ.Ωíß·¥ß Õ.∏“µÿæπ¡ 33.70 59.42 134.78

§à“‡©≈’Ë¬ 29.45 55.32 171.09
Õÿ¥√∏“π’ µ.∫â“π‡™’¬ß Õ.ÀπÕßÀ“π 39.96 61.40 236.05

µ.§”∫ß Õ.∫â“πº◊Õ 35.47 63.10 197.62
µ.‡™’¬ßÀ«“¬ Õ.‡æÁ≠ 36.93 68.09 138.30
µ.π“æŸ Õ.‡æÁ≠ 34.76 75.34 189.04
µ.‰™¬«“π Õ.ÀπÕßÀ“π 31.64 65.88 249.41

§à“‡©≈’Ë¬ 35.75 70.76 202.08
¢Õπ·°àπ µ.∫â“π∑ÿà¡ Õ.‡¡◊Õß 58.24 93.52 458.33

µ.∫â“π·Œ¥ Õ.∫â“π‰ºà 33.12 87.07 306.03
µ.¡à«ßÀ«“π Õ.πÈ”æÕß 57.34 92.93 382.83
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µ“√“ß∑’Ë 1  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (µàÕ)

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI
µ.∫â“πΩ“ß Õ.∫â“πΩ“ß 27.15 68.22 156.08

§à“‡©≈’Ë¬ 43.96 85.44 325.82
‡≈¬ µ.ÀπÕß∫—« Õ.¿Ÿ‡√◊Õ 55.75 80.00 277.14

µ.∫ÿŒ¡ Õ.‡™’¬ß§“π 50.48 89.22 312.75
§à“‡©≈’Ë¬ 53.11 84.61 294.94
Õÿ∫≈√“™∏“π’ µ.‚§¡ª√–¥‘…∞å Õ.πÈ”¬◊π 25.37 32.35 66.67

µ.ÀπÕß· ß„À≠à Õ.‚¢ß‡®’¬¡ 49.58 74.51 233.33
§à“‡©≈’Ë¬ 37.48 53.43 150.00
§à“‡©≈’Ë¬∑—ÈßÀ¡¥ 40.19 71.58 225.14

 ”À√—∫¿“™π–µÿà¡æ∫¡“° ÿ¥ ‡©≈’Ë¬ 4.81 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬ 1.32 „∫/
∫â“π  ”À√—∫¿“™π–Õ◊ËπÊ æ∫√Õß¡“‡©≈’Ë¬ 0.59 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬ 0.24 „∫/∫â“π
(√Ÿª∑’Ë 7)  ”À√—∫§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ §à“ CI Õ¬Ÿà„π™à«ß 10.69-40.99 ¡’§à“‡©≈’Ë¬
29.49 ®—ßÀ«—¥µ√“¥ ¡’§à“‡©≈’Ë¬ CI  Ÿß ÿ¥ 36.88 §à“ HI Õ¬Ÿà„π™à«ß 27.50-90.00 ¡’§à“‡©≈’Ë¬
68.03 ®—ßÀ«—¥µ√“¥ ¡’§à“‡©≈’Ë¬ HI  Ÿß ÿ¥ 78.23 ·≈–§à“ BI Õ¬Ÿà„π™à«ß 35.00-315.00 ¡’
§à“‡©≈’Ë¬ 189.74 ®—ßÀ«—¥µ√“¥ ¡’§à“‡©≈’Ë¬ BI  Ÿß ÿ¥ 251.05 (√Ÿª∑’Ë 8 ·≈–µ“√“ß∑’Ë 2)
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 ”√«®„π¿“§µ–«—πÕÕ°
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√Ÿª∑’Ë 8 ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢ÕßÀ¡Ÿà∫â“π∑’Ë ”√«®„π¿“§µ–«—πÕÕ°

µ“√“ß∑’Ë 2  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§
µ–«—πÕÕ°

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI
√–¬Õß µ.∫â“ππ“ Õ.·°≈ß 27.48 56.67 120.00

µ.∑ÿâß§«“¬°‘π Õ.·°≈ß 13.45 43.33 76.67
µ.·æ Õ.‡¡◊Õß 33.13 60.00 183.33
µ.µ“¢—π Õ.∫â“π§à“¬ 31.71 71.43 185.71
µ.ª≈«°·¥ß Õ.ª≈«°·¥ß 18.18 45.16 83.87
µ.∑—∫¡“ Õ.‡¡◊Õß 25.96 62.07 93.10

§à“‡©≈’Ë¬ 24.99 56.44 123.78
µ√“¥ µ.§≈Õß„À≠à Õ.§≈Õß„À≠à 40.91 90.00 270.00

µ.µ–°“ß Õ.‡¡◊Õß 35.20 82.50 315.00
µ.™â“ß∑Ÿπ Õ.∫àÕ‰√à 36.54 82.93 231.71
µ.‡∑æπ‘¡‘µ Õ.‡¢“ ¡‘ß 34.88 57.50 187.50

§à“‡©≈’Ë¬ 36.88 78.23 251.05
®—π∑∫ÿ√’ µ.∑—∫‰∑√ Õ.‚ªÉßπÈ”√âÕπ 11.42 26.58 36.71

µ.‡°“–‡ª√‘¥ Õ.·À≈¡ ‘ßÀå 38.02 83.33 219.05
µ.‡°«’¬πÀ—° Õ.¢≈ÿß 41.00 73.81 254.76
µ. Õßæ’ËπâÕß Õ.∑à“„À¡à 37.33 82.50 202.50

§à“‡©≈’Ë¬ 31.94 66.56 178.25
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µ“√“ß∑’Ë 2  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§
µ–«—πÕÕ°‹ (µàÕ)

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI
™≈∫ÿ√’ µ.«—¥À≈«ß Õ.æπ— π‘§¡ 27.56 84.09 300.00

µ.ÀπÕß∫Õπ·¥ß Õ.∫â“π∫÷ß 13.75 57.50 127.50
µ.Àπâ“ª√–¥Ÿà Õ.æ“π∑Õß 30.80 71.11 197.78
µ.‡À¡◊Õß Õ.‡¡◊Õß 25.32 70.00 200.00

§à“‡©≈’Ë¬ 24.35 70.68 206.32
§à“‡©≈’Ë¬∑—ÈßÀ¡¥ 29.49 68.02 189.75

∑’Ë¿“§„µâ ”√«®∫â“π∑—ÈßÀ¡¥ 962 À≈—ß ¿“™π–∑—ÈßÀ¡¥ 3,279 „∫ æ∫¿“™π–µÿà¡¡“°
 ÿ¥ √Õß¡“§◊Õ ¿“™π–Õ◊ËπÊ, ∂—ß´’‡¡πµå, ®“π√Õß¢“µŸâ°—π¡¥ ·≈–µÿà¡„À≠à ‡©≈’Ë¬√âÕ¬≈– 56.63,
17.11, 14.36, 10.98 ·≈– 0.92 µ“¡≈”¥—∫ ∑’Ë®—ßÀ«—¥æ—∑≈ÿßæ∫®“π√Õß¢“µŸâ°—π¡¥‡ªìπ≈”¥—∫
∑’Ë 2 (√Ÿª∑’Ë 9)

0 20 40 60 80 100 120

µÿà¡„À≠à

µÿà¡

∂—ß´’‡¡πµå
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√Ÿª∑’Ë 9  —¥ à«π¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§„µâ

 ”À√—∫Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¿“™π–®“π√Õß¢“µŸâ°—π¡¥ ¡’§à“¡“° ÿ¥ √Õß¡“§◊Õ µÿà¡,
¿“™π–Õ◊ËπÊ, ∂—ß´’‡¡πµå ·≈–µÿà¡„À≠à ‡©≈’Ë¬√âÕ¬≈– 42.77, 30.05, 29.31, 29.29 ·≈–
20.00 µ“¡≈”¥—∫ ∑’Ë®—ßÀ«—¥æ—∑≈ÿß ∂—ß´’‡¡πµå‡ªìπ¿“™π–∑’Ë¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¡“° ÿ¥
(√Ÿª∑’Ë 10)
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√Ÿª∑’Ë 10 Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß¿“™π–™π‘¥µà“ßÊ ∑’Ë ”√«®„π¿“§„µâ

 ”À√—∫¿“™π–µÿà¡æ∫¡“° ÿ¥‡©≈’Ë¬ 1.93 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬ 0.58 „∫/∫â“π
 ”À√—∫¿“™π–Õ◊ËπÊ æ∫√Õß≈ß¡“‡©≈’Ë¬ 0.58 „∫/∫â“π æ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬ 0.17 „∫/∫â“π
(√Ÿª∑’Ë 11)

 ”√«®

æ∫≈Ÿ°πÈ”

µÿà¡„À≠à µÿà¡ ∂—ß´’‡¡πµå ®“π√Õß¢“µŸâ ¿“™π–Õ◊ËπÊ
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√Ÿª∑’Ë 11 §à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ·≈–§à“‡©≈’Ë¬®”π«π¿“™π–™π‘¥µà“ßÊ ∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬
 ”√«®„π¿“§„µâ
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 ”À√—∫§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ §à“ CI Õ¬Ÿà„π™à«ß 0-55.19 §à“ CI ‡©≈’Ë¬ Ÿß ÿ¥
26.98 ®—ßÀ«—¥ ß¢≈“¡’§à“‡©≈’Ë¬ CI  Ÿß ÿ¥ 38.92 §à“ HI Õ¬Ÿà„π™à«ß 0-95.00 ¡’§à“‡©≈’Ë¬
48.91 ®—ßÀ«—¥ ß¢≈“ ¡’§à“‡©≈’Ë¬ HI  Ÿß ÿ¥ 72.92 ·≈–§à“ BI Õ¬Ÿà„π™à«ß 0-412.25 ¡’§à“
‡©≈’Ë¬ 106.44 ®—ßÀ«—¥ ß¢≈“ ¡’§à“‡©≈’Ë¬ BI  Ÿß ÿ¥ 192.50 ‡ªìπ∑’Ëπà“ —ß‡°µ®“°°“√ ÿà¡ ”√«®∑’Ë
À¡Ÿà 3 µ.Õ—¬‡¬Õ√å‡«ß Õ.‡∫µß ®.¬–≈“ §à“ CI, HI ·≈– BI ¡’§à“‡∑à“°—∫ 0 (√Ÿª∑’Ë 12 ·≈–
µ“√“ß∑’Ë 3)
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√Ÿª∑’Ë 12 ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢ÕßÀ¡Ÿà∫â“π∑’Ë ”√«®„π¿“§„µâ

µ“√“ß∑’Ë 3  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§„µâ

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI
¬–≈“ µ.∫â“π·À√ Õ.∏“√‚µ 30.00 63.24 80.49

µ.Õ—¬‡¬Õ√å‡«ß Õ.‡∫µß 0.00 0.00 0.00
µ.µ≈‘Ëß™—π Õ.ª“π—ß –µ“ 9.30 15.00 20.00
µ.‡∫µß Õ.‡∫µß 2.56 5.00 5.00
µ.≈”„À¡à Õ.‡¡◊Õß 18.32 32.50 60.00
µ.°√ßªïπ—ß Õ.‡¡◊Õß 8.33 12.50 17.50

§à“‡©≈’Ë¬ 11.42 21.40 30.50
ªíµµ“π’ µ.∑ÿàß§≈â“ Õ. “¬∫ÿ√’ 16.25 25.00 32.50

µ.∫“ßªŸ Õ.¬–À√‘Ëß 37.30 75.00 117.5
µ.‰¡â·°àπ Õ.‰¡â·°àπ 17.28 32.50 70.00
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µ“√“ß∑’Ë 3  ∂“π∑’Ë∑’Ë ”√«® ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ CI HI ·≈– BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®„π¿“§„µâ
(µàÕ)

®—ßÀ«—¥  ∂“π∑’Ë ¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬

CI HI BI
µ.¥Õπ Õ.ª–π“‡√– 15.71 22.50 27.50
µ.¥Õπ√—° Õ.ÀπÕß®‘° 20.51 42.50 60.00
µ.∑√“¬¢“« Õ.‚§°‚æ∏‘Ï 17.88 40.00 80.00

§à“‡©≈’Ë¬ 20.82 39.58 64.58
 ß¢≈“ µ.∑ÿàßµ”‡ “ Õ.À“¥„À≠à 23.53 57.50 80.00

µ.ª√‘° Õ. –‡¥“ 35.54 65.00 107.50
µ.‡¢“æ√– Õ.√—µπ¿Ÿ¡‘ 25.20 52.50 80.00
µ.∫àÕ·¥ß Õ. ∑‘ßæ√– 55.90 95.00 272.50
µ.™‘ß‚§ Õ. ‘ßÀπ§√ 45.51 72.50 202.50
µ.‡°“–¬Õ Õ.‡¡◊Õß 47.83 95.00 412.50

§à“‡©≈’Ë¬ 38.92 72.92 192.50
æ—∑≈ÿß µ.ªÉ“∫Õπ Õ.ªÉ“∫Õπ 48.06 80.49 241.46

µ.·¡à√’ Õ.‚À¡¥ 31.25 47.50 87.50
µ.∫â“ππ“ Õ.‡¡◊Õß 46.62 77.50 172.50
µ.‡¢à“¬à“ Õ.»√’∫√√æµ 34.23 50.00 95.00
µ.°ßÀ√“ Õ.°ßÀ√“ 43.95 75.00 172.50
µ.·æ√°À“ Õ.§«π¢πÿπ 16.55 40.00 60.00

§à“‡©≈’Ë¬ 36.78 61.75 138.16
§à“‡©≈’Ë¬∑—ÈßÀ¡¥ 26.98 48.91 106.44

√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°∑—Èß®—ßÀ«—¥„π™à«ß‡¥◊Õπ∑’Ë ”√«® ®“°√“¬ß“π°“√‡ΩÑ“
√–«—ß‚√§ª√–®” —ª¥“Àå7-16 ∑’Ë®—ßÀ«—¥‡≈¬„π‡¥◊Õπæƒ…¿“§¡¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß
∂÷ß 176 √“¬ √Õß≈ß¡“∑’Ë®—ßÀ«—¥Õÿ∫≈√“™∏“π’ 147 √“¬ ‰¡à¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°
∑’Ë®—ßÀ«—¥¬–≈“ ·≈–™≈∫ÿ√’ ‚¥¬∑’Ë®—ßÀ«—¥∑“ß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡’√“¬ß“πºŸâªÉ«¬‚√§
‰¢â‡≈◊Õ¥ÕÕ° Ÿß √Õß≈ß¡“§◊Õ¿“§µ–«—πÕÕ° ·≈–¿“§„µâ (µ“√“ß∑’Ë 4 ) ®“°°“√π”§à“ log ∞“π
10 (®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° + 1) °—∫§à“‡©≈’Ë¬ BI ¢Õß®—ßÀ«—¥∑’Ë ”√«® ¡“‡¢’¬π°√“ø
Scatterplots æ∫«à“ ∂“π∑’Ë∑’Ë‰¡à¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ¡’§à“‡©≈’Ë¬ BI µË”°«à“ 50
·≈– ∂“π∑’Ë∑’Ë¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° 11  ∂“π∑’Ë (√âÕ¬≈– 78.75) ¡’§à“‡©≈’Ë¬ BI
 Ÿß°«à“ 100 (√Ÿª∑’Ë 13) §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation coefficient, r2) ‡∑à“°—∫ 11
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µ“√“ß∑’Ë 4 ®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° µ“¡™à«ß‡«≈“¢Õß®—ßÀ«—¥∑’Ë ”√«® ®“°√“¬ß“π°“√‡ΩÑ“√–«—ß
‚√§ª√–®” —ª¥“Àå 7-16

¿“§ ®—ßÀ«—¥ ‡¥◊Õπ æ.». ®”π«π
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ Õÿ¥√∏“π’ ¡’π“§¡ 2532 8

√âÕ¬‡ÕÁ¥ ¡’π“§¡ 2532 5
π§√æπ¡ ¡’π“§¡ 2532 9
¢Õπ·°àπ æƒ…¿“§¡ 2533 9
‡≈¬ æƒ…¿“§¡ 2533 176
Õÿ∫≈√“™∏“π’ æƒ…¿“§¡ 2533 147

µ–«—πÕÕ° √–¬Õß ∏—π«“§¡ 2533 84
µ√“¥ °√°Æ“§¡ 2534 5
®—π∑∫ÿ√’ °√°Æ“§¡ 2534 41
™≈∫ÿ√’ °√°Æ“§¡ 2534 0

„µâ ¬–≈“ ¡’π“§¡ 2534 0
ªíµµ“π’ ¡’π“§¡ 2534 1
 ß¢≈“ ¡’π“§¡ 2534 32
æ—∑≈ÿß ¡’π“§¡ 2534 3

Log ∞“π 10 (®”π«πºŸâªÉà«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° + 1)

§à“‡©≈’Ë¬ BI
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√Ÿª∑’Ë 13 Scatterplots √–À«à“ß§à“ Log ∞“π 10 (®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° + 1) °—∫§à“‡©≈’Ë¬ BI
¢Õß®—ßÀ«—¥∑’Ë ”√«®
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«‘®“√≥å
®“°°“√ ”√«® 64 À¡Ÿà∫â“π„π¿“§µà“ßÊ ¢Õßª√–‡∑»¡’‡æ’¬ß 1 À¡Ÿà∫â“π„π¿“§„µâ §◊Õ

®—ßÀ«—¥ µŸ≈∑’Ë‰¡àæ∫≈Ÿ°πÈ”¬ÿß≈“¬ · ¥ß„Àâ‡ÀÁπ™—¥«à“ ªí®®ÿ∫—π·¡â®–‰¥âæ¬“¬“¡§«∫§ÿ¡¬ÿß≈“¬
‡æ◊ËÕ§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°Õ¬à“ßµàÕ‡π◊ËÕß¡“°«à“ 20 ªï ¬ÿß≈“¬°Á‰¥â·æ√à°√–®“¬ÕÕ°‰ª
‡°◊Õ∫∑ÿ°∑’Ë„πª√–‡∑» ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°∑’Ë¡’√“¬ß“π
‡°◊Õ∫∑ÿ°∑âÕß∑’Ë·µ°µà“ß°—π∑’Ë®”π«πºŸâªÉ«¬‡∑à“π—Èπ1 ·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß≈“¬∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ
µÿà¡¢—ßπÈ”‚¥¬¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§µ–«—πÕÕ° ·≈–¿“§„µâ
¡’§à“‡©≈’Ë¬√âÕ¬≈– 40.25, 28.01 ·≈– 26.69 µ“¡≈”¥—∫ ·µà®“°°“√«‘‡§√“–ÀåÀ“§à“‡©≈’Ë¬
®”π«π¿“™π–·µà≈–™π‘¥∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬ æ∫«à“¡’µÿà¡∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬‡©≈’Ë¬∂÷ß 1.29, 1.32
·≈– 0.58 „∫/∫â“π µ“¡≈”¥—∫ ´÷Ëß¡’®”π«π¡“°°«à“¿“™π–Õ◊ËπÊ · ¥ß«à“µÿà¡¢—ßπÈ”‡ªìπ¿“™π–
∑’Ë‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë ”§—≠∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫°“√ ”√«® 5 ®—ßÀ«—¥ „π æ.». 253017

Õ¬à“ß‰√°Áµ“¡∂—ß ’́‡¡πµå∑’ËÕ¬Ÿà„πÀâÕßπÈ”∂÷ß·¡â®–¡’ —¥ à«π∑’Ëæ∫πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫¿“™π–™π‘¥Õ◊ËπÊ
·µàæ∫«à“¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬ Ÿß ®÷ß§«√„Àâ§«“¡ π„®„π°“√°”®—¥À√◊Õ§«∫§ÿ¡„Àâ¡“°
‡π◊ËÕß®“°‡ªìπ¿“™π–∑’Ë‰¡à¡’Ω“ªî¥Õ¬Ÿà„π∑’Ë¡◊¥ °“√¢—¥≈â“ß·≈–‡ª≈’Ë¬π∂à“¬πÈ”∑”‰¥â‰¡à –¥«°¡’
ª√‘¡“≥πÈ”¡“°·≈–¡—°®—¥ √â“ß‰«â„πÀâÕßπÈ”·∑πµÿà¡ „π°“√ ”√«®∑’Ëºà“π¡“À≈“¬·Ààß‡™àπ ¢Õß
Aedes Research Unit „πª√–‡∑»‰∑¬2 Tonn ·≈–§≥–18 ‰¥â®—¥∂—ß´’‡¡πµåπ’È‰«â„π°≈ÿà¡¢Õß
¿“™π–Õ◊ËπÊ ´÷Ëß„π ¡—¬π—Èπ∂—ß´’‡¡πµåÕ“®¡’®”π«π‰¡à¡“° ·µà„πªí®®ÿ∫—π·¡â·µà„π™π∫∑°Á¡’
ª√–™“™π°àÕ √â“ß¿“™π–™π‘¥π’È‰«â„™â®”π«π¡“°¢÷Èπ ‡æ√“–¡’§«“¡∑π∑“π·≈–‡°Á∫°—°πÈ”‰¥â
¡“°¡—°‰«â„™â„πÀâÕßπÈ”  à«π®“π√Õß¢“µŸâ°—π¡¥·¡â®–¡’ —¥ à«π∑’Ëæ∫πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫¿“™π–
™π‘¥Õ◊ËπÊ ¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬Õ¬Ÿà√–À«à“ß√âÕ¬≈– 42.36-58.58 ¡’§à“µË”°«à“°“√
 ”√«®¢Õß ª√–§Õß ·≈–§≥–19 ∑’Ë°√ÿß‡∑æ¡À“π§√√–À«à“ß æ.». 2516-2517 ́ ÷Ëßæ∫«à“®“π
√Õß¢“µŸâ°—π¡¥‡©≈’Ë¬µ≈Õ¥∑—Èßªï®–æ∫≈Ÿ°πÈ”¬ÿß≈“¬ Ÿß∂÷ß√âÕ¬≈– 63.5 ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°“√
„Àâ ÿ¢»÷°…“°—πÕ¬à“ßµàÕ‡π◊ËÕß„π°“√ªÑÕß°—π°”®—¥≈Ÿ°πÈ”¬ÿß≈“¬„π®“π√Õß¢“µŸâ°—π¡¥¢ÕßÀπà«¬
ß“π∑’Ë‡°’Ë¬«¢âÕß µ≈Õ¥®π¡’°“√»÷°…“«‘®—¬°“√„™â “√µà“ßÊ ‡™àπ ‡°≈◊Õ20 ªŸπ·¥ß21 ‡ªìπµâπ
„™â„ à„π®“π√Õß¢“µŸâ°—π¡¥‡æ◊ËÕ°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß≈“¬ ‡©æ“–∑’Ë®—ßÀ«—¥¢Õπ·°àπ‡¡◊ËÕ‰¥âπ”
¢âÕ¡Ÿ≈¡“»÷°…“æ∫«à“ µÿà¡„À≠à¡’Õ—µ√“°“√æ∫≈Ÿ°πÈ”¬ÿß≈“¬√âÕ¬≈– 40.63  Ÿß°«à“°“√ ”√«®„π
æ.». 252822 ´÷Ëß¡’Õ—µ√“°“√æ∫√âÕ¬≈– 32.30 πà“®–‡ªìπ‡æ√“–«à“µÿà¡„À≠à¬—ß„À¡à¡’°≈‘Ëπ¢Õß
ªŸπÀ√◊Õ ¿“æÕ◊Ëπ∑’Ë¬ÿß≈“¬‰¡à™Õ∫ ‡¡◊ËÕ‡«≈“ºà“π‰ª ¿“æ·«¥≈âÕ¡„πµÿà¡„À≠à‡À¡“– ¡°—∫°“√
«“ß‰¢à¢Õß¬ÿß≈“¬‡æ‘Ë¡¡“°¢÷Èπ ¥—ßπ—Èπ ”À√—∫¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕÀ√◊Õ∑’Ë„¥∑’Ë¡’°“√„™âµÿà¡„À≠à
®÷ß§«√„Àâ§«“¡ ”§—≠µàÕ¿“™π–™π‘¥π’È‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π°“√ ”√«®∑’Ëºà“π¡“‡¡◊ËÕ
æ.». 251623, 252324, 252822 ·≈– 253017 ´÷Ëß‰¥â ”√«®∫“ß®—ßÀ«—¥ æ∫«à“§à“¥—™π’§«“¡
™ÿ°™ÿ¡¢Õß¬ÿß≈“¬‚¥¬ à«π√«¡¡’·π«‚πâ¡ Ÿß¢÷Èπ‚¥¬‡©æ“–§à“ BI ´÷Ëß‡ªìπ§à“¥—™π’∑’Ëπ‘¬¡„™â
∂÷ß·¡â®“°°“√ ”√«®„π·µà≈–æ◊Èπ∑’Ë®– ”√«®„π™à«ß‡«≈“∑’Ëµà“ß°—π·µà‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫
‚¥¬„™â¿“æ√«¡¢Õß®—ßÀ«—¥∑’ Ë ”√«®·≈–®“°¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°æ∫«à“¡’§«“¡
 Õ¥§≈âÕß°—π°—∫§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬§◊Õæ∫®”π«πºŸâªÉ«¬¡“°„π ¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ ¿“§µ–«—πÕÕ° ·≈–¿“§„µâ µ“¡≈”¥—∫ Õ¬à“ß‰√°Á¥’¡’ªí®®—¬À≈“¬Õ¬à“ß∑’Ë‡°’Ë¬«¢âÕß
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°—∫°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° °≈à“«§◊ÕπÕ°®“°§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬¬—ß¡’Õ—µ√“°“√°—¥, Õ“¬ÿ¢—¬
·≈–Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡¥ß°’¢Õß¬ÿß≈“¬ µ≈Õ¥®π ¿“æ¿Ÿ¡‘§ÿâ¡°—π„πª√–™“°√ ·≈– ¿“æ
¿Ÿ¡‘Õ“°“» ‡ªìπµâπ ®“°°“√«‘‡§√“–Àå®÷ßæ∫«à“§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å√–À«à“ß§à“ log ∞“π 10
(®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° + 1) °—∫§à“‡©≈’Ë¬ BI ¡’§à“‡æ’¬ß 0.11  ”À√—∫¥—™π’ BI π’È
‡ªìπµ—«™’È«—¥§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬∑’Ë¥’ ‚¥¬∂â“ BI  Ÿß À¡“¬∂÷ß¡’¿“™π–∑’Ë¡’≈Ÿ°πÈ”¬ÿß≈“¬
®”π«π¡“° ¥—ßπ—Èπ‚Õ°“ ∑’Ë„πæ◊Èπ∑’Ëπ—Èπ°ÁÕ“®®–¡’¬ÿß≈“¬µ—«‡µÁ¡«—¬®”π«π¡“°¥â«¬  ”À√—∫À¡Ÿà∫â“π
∑’Ë‰¡àæ∫≈Ÿ°πÈ”¬ÿß≈“¬ ¢âÕ¡Ÿ≈®“°°“√ ”√«®æ∫«à“ ¡’¿“™π–∑’Ë„™â‡°Á∫πÈ”‡©≈’Ë¬ 1.88 „∫/∫â“π ÷́Ëß
®—¥«à“πâÕ¬ª√–°Õ∫°—∫·À≈àßπÈ”∑’Ë„™â¡“®“°∫àÕπÈ”∫“¥“≈„°≈â∫â“π ®÷ß‰¡à¡’§«“¡®”‡ªìπ∑’ËµâÕß
‡°Á∫°—°πÈ”‰«â„™â‡ªìπ‡«≈“π“π ¥—ßπ—Èπ®÷ß‰¡àæ∫¿“™π–∑’Ë¡’≈Ÿ°πÈ”¬ÿß≈“¬„πÀ¡Ÿà∫â“ππ’È

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬π”§à“ log ∞“π 10 (®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° +1)
°—∫§à“‡©≈’Ë¬ BI ¢Õß®—ßÀ«—¥∑’Ë ”√«®¡“‡¢’¬π°√“ø Scatterplots æ∫«à“ ∂“π∑’Ë∑’Ë¡’§à“‡©≈’Ë¬ BI
µË”°«à“ 50 ‰¡à¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°·≈–®“° ¿“æ∑’Ë∑’Ë§à“‡©≈’Ë¬ BI  Ÿß°«à“ 100 ¡’
√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° 11  ∂“π∑’Ë‡∑à“°—∫√âÕ¬≈– 78.75 ®“°¢âÕ¡Ÿ≈°“√«‘‡§√“–Àå§√—Èß
π’ÈÕ“®„™â‡ªìπ¡“µ√∞“π„π°“√°”Àπ¥‡ªìπ§√—Èß·√° ‡æ◊ËÕ°“√§«∫§ÿ¡¬ÿß≈“¬‚¥¬°”Àπ¥«à“æ◊Èπ∑’Ë
„¥∑’Ë∑”°“√§«∫§ÿ¡¬ÿß≈“¬§à“ BI ®–µâÕß‰¡à Ÿß°«à“ 100 æ◊Èπ∑’Ëπ—Èπ®÷ß®–¡’§«“¡‡ ’Ë¬ßµË”µàÕ°“√
‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ° °“√∑’Ë®–§«∫§ÿ¡¬ÿß≈“¬„ÀâÀ¡¥‰ªÀ√◊Õ„Àâ‰¥â§à“ BI µË”°«à“ 100 π—Èπ‡ªìπ
‰ª‰¥â§àÕπ¢â“ß¬“° Õ’°∑—Èß®–µâÕß„™â∑√—æ¬“°√·≈–§«“¡æ¬“¬“¡¡“° ‡æ√“–ªí®®—¬√–¥—∫ BI
®“°°“√ ”√«®„πÀ≈“¬æ◊Èπ∑’Ëæ∫«à“¡’§à“ Ÿß°«à“ 200 °“√§«∫§ÿ¡„Àâ‡À≈◊Õ 100 „π√–¬–·√°®÷ß
πà“®–¡’§«“¡‡ªìπ‰ª‰¥â  à«πº≈°√–∑∫¢Õß°“√¥”‡π‘πß“π§«∫§ÿ¡¬ÿß≈“¬‚¥¬µ‘¥µ“¡®“°§à“ BI
„π·µà≈–∑âÕß∑’Ë§«√¡’°“√µ‘¥µ“¡ª√–‡¡‘πº≈µàÕ‰ª ·≈–§«√®–„Àâ¡’°“√µ√«®‡™◊ÈÕ‰«√— „π¬ÿß≈“¬
‡æ◊ËÕ„™âª√–°Õ∫°“√∑”π“¬·π«‚πâ¡¢Õß°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ‰ª

 √ÿª
®“°°“√ ”√«®¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ „π 6 ®—ßÀ«—¥¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

4 ®—ßÀ«—¥¢Õß¿“§µ–«—πÕÕ° ·≈– 4 ®—ßÀ«—¥¢Õß¿“§„µâ √«¡∑—ÈßÀ¡¥ 64 À¡Ÿà∫â“π æ∫À¡Ÿà∫â“π
∑’Ë‰¡à¡’≈Ÿ°πÈ”¬ÿß≈“¬‡æ’¬ß 1 À¡Ÿà∫â“π ‚¥¬∑’Ë¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§µ–«—πÕÕ° ·≈–¿“§„µâ
æ∫≈Ÿ°πÈ”¬ÿß≈“¬¡“° ÿ¥„π¿“™π–µÿà¡‡©≈’Ë¬ 1.29, 1.32 ·≈– 0.58 „∫/∫â“π µ“¡≈”¥—∫ §à“
¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬Õ¬Ÿà„π‡°≥±å Ÿß §à“‡©≈’Ë¬ BI ¡’§à“ 225.14, 189.75 ·≈– 106.44
µ“¡≈”¥—∫ ®“°°“√π”§à“ log ∞“π 10 (®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° +1) °—∫§à“‡©≈’Ë¬ BI
¢Õß®—ßÀ«—¥∑’Ë ”√«®¡“‡¢’¬π°√“ø Scatterplots æ∫«à“√âÕ¬≈– 78.75 ¢Õßæ◊Èπ∑’Ë´÷ Ëß¡’
Õÿ∫—µ‘°“√≥å¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ° ¡’§à“‡©≈’Ë¬ BI  Ÿß°«à“ 100 ·≈–§«√®–„Àâ¡’°“√µ√«®‡™◊ÈÕ
‰«√— „π¬ÿß≈“¬ ‡æ◊ËÕ„™âª√–°Õ∫°“√∑”π“¬·π«‚πâ¡¢Õß°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°µàÕ‰ª
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‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬

æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°

Computer aid-program for Dengue Vector Mosquito

Surveillance and Control

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

Õÿ√ÿ≠“°√ ®—π∑√å· ß U-ruyakorn Chansang

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ National Institute of Health
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ªï∑’Ë 42 ©∫—∫∑’Ë 4 µÿ≈“§¡-∏—π«“§¡ 2543.

∫∑§—¥¬àÕ
¥”‡π‘π°“√»÷°…“À“¢âÕ¡Ÿ≈∑’Ë‡À¡“– ¡ ”À√—∫°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§

‰¢â‡≈◊Õ¥ÕÕ°‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫°“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ‚¥¬∑”°“√«‘‡§√“–Àå
ªí≠À“ ¢— ÈπµÕπ°“√∑”ß“π ‡¢’¬π·ºπº—ßß“π·≈–‡¢’¬π™ÿ¥‚ª√·°√¡°“√∑”ß“π ‰¥â™ÿ¥
‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬ ∑’Ëª√–°Õ∫¥â«¬ à«π§«“¡√Ÿâ∑—Ë«‰ª  à«π™à«¬
§”π«≥¢âÕ¡Ÿ≈°“√ ”√«®  à«π™à«¬§”π«≥ª√‘¡“≥ “√‡§¡’∑’Ë„™â§«∫§ÿ¡ ·≈– à«π®—¥°“√∞“π
¢âÕ¡Ÿ≈®“°°“√ ”√«® ‚ª√·°√¡π’È· ¥ßº≈‡ªìπ¿“…“‰∑¬ ÕÕ°·∫∫„Àâ –¥«°„π°“√„™âß“π
‡æ’¬ßºŸâ„™â∑”µ“¡§”·π–π” ºŸâ∑’Ë π„®·≈–Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß ∑’Ë¡’‡§√◊ËÕß‰¡‚§√§Õ¡æ‘«‡µÕ√å
 “¡“√∂π”‰ª„™â™à«¬ß“π À√◊Õ°“√Ωñ°Õ∫√¡¥â“π¬ÿß≈“¬ ‡ªìπ°“√™à«¬·°âªí≠À“‚√§‰¢â‡≈◊Õ¥
ÕÕ°Õ¬à“ß¡’ª√– ‘∑∏‘¿“æÕ’°∑“ßÀπ÷Ëß

Abstract
The appropriate information were selected to use in computer aid-program

for dengue vector mosquito surveillance and control. Problem analysis, flowchart
and program writing were designed to produce this program. The program contained
with four sections: the brief information about this vector, aid for calculating
survey data, aid for calculating insecticide usage and aid for management of database
of survey data. The program displayed in Thai language and designed for user who
had few computer skills by following the showed menu. People and others involved
in Aedes control who had microcomputer could use this program for aid or training
in Aedes control to solve dengue hemorrhagic fever problem effectively.

Keywords
Computer aid-program, dengue vector mosquito, vector surveillance, vector control
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∫∑π”
ªí≠À“‚√§‰¢â‡≈◊Õ¥ÕÕ°¡’¡“π“π°«à“ 40 ªï·≈–¡’°“√§“¥°“√≥å«à“®–‡ªìπªí≠À“µàÕ‰ª

Õ’°„πÕπ“§µ (§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘ “¢“«‘∑¬“»“ µ√å°“√·æ∑¬å, 2541) ́ ÷Ëß„πªí®®ÿ∫—π
°“√§«∫§ÿ¡‚√§π’È ‡πâπ°“√§«∫§ÿ¡¬ÿß≈“¬ ‚¥¬‡©æ“–°“√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿ å ·µà
‡π◊ËÕß®“°¬ÿß≈“¬‡ªìπ·¡≈ß ÷́Ëß¡’°“√æ—≤π“‡æ◊ËÕ§«“¡Õ¬Ÿà√Õ¥„π ‘Ëß·«¥≈âÕ¡µà“ßÊ °“√§«∫§ÿ¡‡æ’¬ß
1-2 §√—Èß„π√Õ∫ªï  “¡“√∂§«∫§ÿ¡‰¥â√–¥—∫Àπ÷Ëß ¥—ßπ—Èπ®÷ß§«√‡æ‘Ë¡¡“µ√°“√°“√‡ΩÑ“√–«—ß¬ÿß≈“¬
‡™àπ ¥â“π®”π«πª√–™“°√¢Õß√–¬–≈Ÿ°πÈ” µ—«‡µÁ¡«—¬ ¡“™à«¬‡ √‘¡°“√§«∫§ÿ¡ ‡æ◊ËÕ∑”„Àâ
∑√“∫∂÷ß√–¥—∫§«“¡™ÿ°™ÿ¡ ·À≈àß‡æ“–æ—π∏ÿå  ”À√—∫°“√µ—¥ ‘π„®‡≈◊Õ°«‘∏’°“√§«∫§ÿ¡·≈–™à«ß
‡«≈“∑’Ë‡À¡“– ¡ «‘∏’¡“µ√∞“π¢Õß WHO ∑’Ë„™â„π°“√‡ΩÑ“√–«—ß¬ÿß≈“¬¡’ 3 «‘∏’ §◊Õ°“√ ”√«®
≈Ÿ°πÈ” (Visual larval survey) °“√ ”√«®‰¢à (Ovitrap) ·≈– °“√ ”√«®µ—«‡µÁ¡«—¬ (Biting)
(WHO, 1972) ªí®®ÿ∫—π°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°„π·µà≈–®—ßÀ«—¥ ¥”‡π‘π°“√‚¥¬ΩÉ“¬
§«∫§ÿ¡‚√§µ‘¥µàÕ∑—Ë«‰ª ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥  ”π—°ß“π “∏“√≥ ÿ¢Õ”‡¿Õ  ∂“π’Õπ“¡—¬
Õ. .¡. ·≈–‚√ßæ¬“∫“≈  à«π„π‡¢µ‡∑»∫“≈¥”‡π‘π°“√‚¥¬ΩÉ“¬ “∏“√≥ ÿ¢¢Õß‡∑»∫“≈
®“°ªí≠À“°“√¢“¥·§≈π∫ÿ§≈“°√·≈–ß∫ª√–¡“≥„π à«π¢Õß°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ°
∂â“µâÕß¥”‡π‘π°“√‡ΩÑ“√–«—ß¬ÿß≈“¬Õ¬à“ß®√‘ß®—ß·≈–µàÕ‡π◊ËÕß‡ªìπ√–∫∫°Á®–¡’¢âÕ¡Ÿ≈®”π«π¡“°∑’Ë
µâÕß®—¥°“√ ´÷Ëß‡ªìπß“π¥â“π§”π«≥·≈–√“¬ß“πº≈´È”Ê ≈—°…≥–ß“π‡™àππ’È‡À¡“– ¡ ”À√—∫
°“√π”‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å¡“„™â™à«¬¥”‡π‘πß“π ‡ªìπ°“√™à«¬·°â‰¢ªí≠À“¥â“π¢“¥·§≈π
∫ÿ§≈“°√ Õ’°∑—Èß„π ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥·≈–Õ”‡¿Õ¡’§Õ¡æ‘«‡µÕ√å„™âß“πÕ¬Ÿà·≈â« °Á®–
‡ªìπ°“√„™â∑√—æ¬“°√„Àâ‰¥âª√–‚¬™πå Ÿß ÿ¥

 ”À√—∫°“√π”‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å¡“™à«¬„π°“√§«∫§ÿ¡¬ÿß ¡’√“¬ß“π§«“¡°â“«Àπâ“
„π°“√æ—≤π“√–∫∫‚ª√·°√¡°“√„™âß“π ∑’Ë¡À“«‘∑¬“≈—¬ Nortre Dame  À√—∞Õ‡¡√‘°“ ¡’°“√
æ—≤π“°“√‡°Á∫¢âÕ¡Ÿ≈¬ÿß‰«â„π‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å µ—Èß·µà æ.». 2512 „™â™◊ËÕ«à“ MODABUND
(Mosquito Data Bank at the University of Nortre Dame) (Crovello, 1972) ¡’°“√
æ—≤π“√–∫∫°“√ ◊∫§âπ·≈–‡°Á∫¢âÕ¡Ÿ≈·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß‚¥¬„™â‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å‡√’¬°«à“
MIRS (Mosquito Information Retrieval System) ‡¡◊ËÕ æ.». 2521 ‚¥¬ΩÉ“¬§«∫§ÿ¡¬ÿß
∑’Ë‡ªìπªí≠À“ “∏“√≥ ÿ¢¢Õß‡¡◊Õß Marion √—∞ Indiana (Russo et al. 1979) µ≈Õ¥®π¡’
°“√æ—≤π“‚ª√·°√¡‡æ◊ËÕ„™â™à«¬ß“πµà“ßÊ ‡™àπ °“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å™à«¬°“√
«‘‡§√“–Àå¢π“¥≈–ÕÕß‡§¡’ ”À√—∫æàπ°”®—¥¬ÿß (Sofield et al. 1984) WHO ¡’°“√æ—≤π“
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ‡æ◊ ËÕ°“√Õ∫√¡·≈–§«∫§ÿ¡·¡≈ßæ“À– ‡™àπ √–∫∫∞“π¢âÕ¡Ÿ≈
(Knowledge-Based System) √–∫∫ºŸâ‡™’Ë¬«™“≠ (Expert System) ‡ªìπµâπ (WHO, 1985)
¥—ßπ—Èπ ·π«∑“ß ”À√—∫°“√π”§Õ¡æ‘«‡µÕ√å¡“™à«¬„™â ”À√—∫°“√§«∫§ÿ¡¬ÿß‰¥â·°à „π à«π¢Õß
°“√ ◊∫§âπ·≈–‡°Á∫¢âÕ¡Ÿ≈ °“√«‘‡§√“–ÀåÀ“√Ÿª·∫∫°“√‡ª≈’ Ë¬π·ª≈ßª√–™“°√¬ÿß ·≈–
°“√™à«¬ß“π¥â“π‡Õ° “√„π ”π—°ß“π (Russo et al. 1983)  ”À√—∫„πª√–‡∑»‰∑¬ ¡’°“√π”
§Õ¡æ‘«‡µÕ√å¡“„™â„πß“π«‘∑¬“»“ µ√å°“√·æ∑¬å ‡™àπ °“√π”‰ª„™â· ¥ß¢âÕ¡Ÿ≈‡ª√’¬∫‡∑’¬∫„π
°“√‡≈◊Õ°„™â¬“µâ“π®ÿ≈™’æ„πºŸâªÉ«¬‚√§µ‘¥‡™◊ÈÕ (°ÕÕπ—πµ°Ÿ≈ ·≈–§≥–, 2535)  à«π°“√π”



105

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

§Õ¡æ‘«‡µÕ√å¡“„™â„π°’Ø«‘∑¬“∑“ß·æ∑¬å ‡™àπ °“√æ—≤π“‚ª√·°√¡™à«¬§”π«≥§à“¥—™π’≈Ÿ°πÈ”
¬ÿß≈“¬‡∫◊ÈÕßµâπ (®—π∑√å· ß ·≈–§≥–, 2534) °“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å™à«¬°“√
®”·π°™π‘¥¬ÿßæ“À–„πª√–‡∑» (®—π∑√å· ß ·≈–§≥–, 2540) ·≈–ªí®®ÿ∫—π¡’°“√æ—≤π“π”
‡∑§‚π‚≈¬’ “√ π‡∑»∑“ß¿Ÿ¡‘»“ µ√å (Geographic Information System, GIS) ·≈–°“√
 ”√«®√–¬–‰°≈ (Remote Sensing) ¡“»÷°…“«‘®—¬‡°’Ë¬«°—∫¬ÿß≈“¬ ‡™àπ °“√„™â GIS »÷°…“
√–∫“¥«‘∑¬“¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°¢Õß„πª√–‡∑» (Sithiprasasna et al. 1997) ·≈–°“√
ª√–¬ÿ°µåπ” GIS „™âµ‘¥µ“¡ª√–™“°√¬ÿß≈“¬∑’Ë‰µâÀ«—π (Ming-Daw et al. 1994)

¥—ßπ—Èπ‡æ◊ËÕπ”‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å¡“„™âª√–‚¬™πå™à«¬„π°“√∑”ß“π µ≈Õ¥®π‡æ◊ËÕ
‡µ√’¬¡§«“¡æ√âÕ¡·≈–°â“«„Àâ∑—π°—∫‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å®÷ß‰¥â»÷°…“·≈–æ—≤π“‚ª√·°√¡
™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°¢÷Èπ

«— ¥ÿ·≈–«‘∏’°“√
1. ‡§√◊ËÕß‰¡‚§√§Õ¡æ‘«‡µÕ√åæ√âÕ¡‚ª√·°√¡ dBase
2. °“√»÷°…“À“¢âÕ¡Ÿ≈°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬ ‚¥¬√«∫√«¡§âπ§«â“¢âÕ¡Ÿ≈∑’Ë

‡ªìπª√–‚¬™πå·≈–„™â ”À√—∫°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬„πª√–‡∑» ª√–°Õ∫¥â«¬§«“¡√Ÿâ
‡∫◊ÈÕßµâπ¢Õß¬ÿß≈“¬¥â“π™’««‘∑¬“ °“√ ”√«® ·≈–§«∫§ÿ¡ ®“°√“¬ß“π¢Õß®—π∑√å· ß (2537)
·≈–∫ÿ≠≠–∫—≠™“ (2537) «‘∏’§”π«≥¢âÕ¡Ÿ≈®“°°“√ ”√«®¬ÿß≈“¬¥â«¬«‘∏’ ”√«®≈Ÿ°πÈ”®“°
°“√ ”√«®∫â“π·µà≈–À≈—ß ®“°°“√ √ÿªµ—«‡≈¢°“√ ”√«® «‘∏’ ”√«®‰¢à·≈–µ—«‡µÁ¡«—¬ ®“°
√“¬ß“π¢Õß®—π∑√å· ß (2537) ‚¥¬°“√§”π«≥§à“ House Index (HI) Container Index
(CI) Breteau Index (BI) Õ—µ√“°“√æ∫‰¢à¢Õß¬ÿß≈“¬ ·≈–Õ—µ√“°“√°—¥¢Õß¬ÿß≈“¬

 ”À√—∫§à“‡©≈’Ë¬¿“™π–∑’Ëæ∫≈Ÿ°πÈ” (Mean,   X) ·≈–§à“™à«ß§«“¡‡™◊ËÕ¡—Ëπ (confident
interval) ∑’Ë√–¥—∫ 95% „™â Ÿµ√°“√§”π«≥®“° Kuno (1986) ‚¥¬

   X = ΣXi Xi = ®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬¢Õß∫â“π∑’Ë i
n n = ®”π«π∫â“π∑’Ë ”√«®

V(x) = Σ (Xi-  X)2 ;V(x) = S.D.
n-1

V(m) = V (x)
  n

§à“™à«ß§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√–¥—∫ 95% =   X±(tn-1)    V(m); tn-1 = ‡ªìπ§à“∑’Ë‡ªî¥®“°µ“√“ß t
∑’Ë√–¥—∫ α=0.05 df = n-1

«‘∏’§”π«≥ª√‘¡“≥ “√‡§¡’°”®—¥¬ÿß≈“¬ µ“¡æ◊Èπ∑’Ë·≈–∫â“π °“√§”π«≥À“ª√‘¡“≥
∑√“¬Õ–‡∫∑∑’Ë„™âµ“¡®”π«π¿“™π– ®“°√“¬ß“π¢Õß ∫ÿ≠≠–∫—≠™“ (2535, 2537) ‚¥¬°“√
§”π«≥§à“‡«≈“„π°“√æàπ„πæ◊Èπ∑’ Ë°”Àπ¥ ‡«≈“„π°“√æàπ®“°®”π«π∫â“π∑’Ë°”Àπ¥·≈–
ª√‘¡“≥∑√“¬Õ–‡∫∑∑’Ë„™â
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·≈–®“°°“√‡ΩÑ“√–«—ß®”‡ªìπµâÕßµ‘¥µ“¡ª√–™“°√¬ÿß≈“¬‡ªìπ√–¬– ®÷ß‰¥âæ—≤π“ à«π
™à«¬®—¥°“√∞“π¢âÕ¡Ÿ≈°“√ ”√«® ‡æ◊ËÕ°“√ ◊∫§âπ·≈–®—¥‡°Á∫¢âÕ¡Ÿ≈¢Õß¬ÿß≈“¬∑’Ë‰¥â®“°°“√ ”√«®

3. °“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ∑”°“√«‘‡§√“–Àåªí≠À“·≈–¢—ÈπµÕπ°“√∑”ß“π
ª√–¬ÿ°µåπ”¢âÕ¡Ÿ≈∑’Ë„™â ”À√—∫°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬°—∫§Õ¡æ‘«‡µÕ√å ∑”°“√‡¢’¬π
º—ßß“π·≈–™ÿ¥‚ª√·°√¡°“√∑”ß“π‚¥¬„™â dBase √à«¡°—∫ clipper ‡æ◊ËÕ„Àâ‰¥â™ÿ¥‚ª√·°√¡
 ”À√—∫°“√™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°

4. ∑¥ Õ∫°“√∑”ß“π¢Õß‚ª√·°√¡π’È „™â¢âÕ¡Ÿ≈®“°°“√ ”√«®¬ÿß≈“¬ Õ.ª√–∑“¬
®.π§√√“™ ’¡“ „π‡¥◊Õπæƒ»®‘°“¬π æ.». 2540

º≈
‰¥âæ—≤π“‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°

„™â™◊ËÕ·øÑ¡«à“ Aegypti.exe ¡’¢π“¥ 357,376 µ—«Õ—°…√ ·≈–·øÑ¡‡°Á∫¢âÕ¡Ÿ≈ ™◊ËÕ REPOENG.DBF
‚ª√·°√¡ Aegypti.exe ª√–°Õ∫¥â«¬™ÿ¥§” —Ëß∑’Ë· ¥ßº≈∑“ß®Õ¿“æ‡ªìπ¿“…“‰∑¬ ºŸâ„™â‰¡à®”‡ªìπ
µâÕß¡’§«“¡√Ÿâ¥â“π§Õ¡æ‘«‡µÕ√å ‡æ’¬ß·µà∑”µ“¡¢—ÈπµÕπ∑’Ë·π–π”‚ª√·°√¡π’È¡’º—ß°“√∑”ß“π
¥—ß¿“æ∑’Ë 1 ª√–°Õ∫¥â«¬ 4  à«π§◊Õ §«“¡√Ÿâ∑—Ë«‰ª‡°’Ë¬«°—∫¬ÿß≈“¬ ™à«¬§”π«≥¢âÕ¡Ÿ≈°“√ ”√«®
™à«¬§”π«≥ª√‘¡“≥ “√‡§¡’°”®—¥¬ÿß≈“¬ ·≈–™à«¬®—¥°“√¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈°“√ ”√«®‚¥¬
 à«π§«“¡√Ÿâ∑—Ë«‰ª‡°’Ë¬«°—∫¬ÿß≈“¬ª√–°Õ∫¥â«¬§«“¡√Ÿâ¥â“π™’««‘∑¬“·≈–π‘‡«»«‘∑¬“ °“√ ”√«®
·≈–°“√§«∫§ÿ¡  à«π§”π«≥¢âÕ¡Ÿ≈°“√ ”√«®ª√–°Õ∫¥â«¬§”π«≥º≈°“√ ”√«®≈Ÿ°πÈ”·∫∫
∑’≈–À≈—ß °—∫®“°°“√ √ÿªµ—«‡≈¢°“√ ”√«® °“√ ”√«®µ—«‡µÁ¡«—¬·≈–°—∫¥—°‰¢à ‚¥¬‡©æ“–°“√
§”π«≥º≈ ”√«®≈Ÿ°πÈ”·∫∫∑’≈–À≈—ß‰¥âª√–¬ÿ°µåπ”«‘∏’«‘‡§√“–Àå∑“ß ∂‘µ‘°“√ ÿà¡ ”√«® ¡“„™â
„π°“√§”π«≥À“ §à“‡©≈’Ë¬ BI ± 95% confident interval ·≈–®“°°“√§”π«≥„π à«ππ’È ¬—ß
‰¥â‡æ‘Ë¡°“√§”π«≥À“ª√‘¡“≥∑√“¬Õ–‡∫∑ ®”·π°µ“¡¿“™π–¢Õßæ◊Èπ∑’Ë∑’Ë ”√«®π—Èπ  à«π™à«¬
§”π«≥ª√‘¡“≥ “√‡§¡’°”®—¥¬ÿß≈“¬ª√–°Õ∫¥â«¬ °“√§”π«≥æ◊Èπ∑’Ë°“√æàπ ®”π«π∫â“π ·≈–
§”π«≥ª√‘¡“≥∑√“¬Õ–‡∫∑ ·≈– à«π™à«¬®—¥°“√∞“π¢âÕ¡Ÿ≈®“°°“√ ”√«®ª√–°Õ∫¥â«¬°“√
· ¥ß¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ µ“¡ BI ¡“°°«à“ 100 µ”∫≈·≈–Õ”‡¿Õ ™à«ß«—π∑’ËÀ√◊Õ ∂“π∑’Ë·≈–°“√
„ à¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡ ‡™àπ®“°°“√ ”√«®∑’Ëºà“π¡“°Á®–∂Ÿ°®—¥‡°Á∫‰«â„π·øÑ¡ REPOENG.DBF
ª√–°Õ∫¥â«¬À≈“¬ fields ‡™àπ DATE ®—¥‡°Á∫«—π∑’Ë ”√«® VILLAGE ®—¥‡°Á∫™◊ËÕÀ¡Ÿà∫â“π
TAMBON ®—¥‡°Á∫™◊ËÕµ”∫≈ FPROV ®—¥‡°Á∫™◊ËÕ®—ßÀ«—¥ FHI ®—¥‡°Á∫§à“ HI FCI ®—¥‡°Á∫§à“
CI ·≈– FBI ®—¥‡°Á∫§à“ BI
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¿“æ∑’Ë 1 º—ß°“√∑”ß“π‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°

 ”À√—∫°“√‡√‘Ë¡„™âß“π‚ª√·°√¡π’È„Àâæ‘¡æå Ento.bat „π à«π¢Õß§” —Ëß RUN „π
WINDOW °Á®–‡√‘Ë¡‡¢â“ Ÿà‚ª√·°√¡π’È °“√„™âß“π„π°“√‡≈◊Õ°§” —Ëß∑’ËµâÕß°“√„™â°“√‡≈◊ËÕπ·∂∫
¥â«¬ªÿÉ¡¢÷Èπ(↑) À√◊ÕªÿÉ¡≈ß(↓) ·≈â«°¥ Enter °√≥’µ—«Õ¬à“ß

1. ‡¡◊ËÕ‡≈◊Õ° à«π§«“¡√Ÿâ∑—Ë«‰ª‡°’Ë¬«°—∫¬ÿß≈“¬°Á‡¢â“ Ÿà¢—ÈπµÕπµ“¡º—ß°“√∑”ß“π¥—ß¿“æ
∑’Ë 1

1.1 ‡¡◊ËÕ‡≈◊Õ°°“√ ”√«®¬ÿß≈“¬ ‚ª√·°√¡π’È®–· ¥ß¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰«â„π‚ª√·°√¡
«‘∏’°“√ ”√«®· ¥ß∫π®Õ¿“æ ‡¡◊ËÕÕà“π¢âÕ§«“¡®∫ „Àâ°¥ªÿÉ¡„¥Ê °Á®–°≈—∫¡“∑’Ë
MENU ‡¥‘¡ ‡¡◊ËÕ‡≈◊Õ°°≈—∫‰ª MENU À≈—°°Á®–°≈—∫ MENU À≈—°

‡√‘Ë¡µâπ

· ¥ß√“¬°“√

‡≈◊Õ°°“√∑”ß“π
‚ª√·°√¡¬àÕ¬

 à«π§«“¡√Ÿâ∑—Ë«‰ª
‡°’Ë¬«°—∫¬ÿß≈“¬
¥â“π™’««‘∑¬“°“√
 ”√«®·≈–°“√
§«∫§ÿ¡

 à«π™à«¬§”π«≥
¢âÕ¡Ÿ≈°“√ ”√«®
¬ÿß≈“¬ «‘∏’ ”√«®
≈Ÿ°πÈ”, ‰¢à ·≈–
µ—«‡µÁ¡«—¬

 à«π™à«¬§”π«≥
ª√‘¡“≥ “√‡§¡’
°”®—¥¬ÿß≈“¬
‡™àπ ®“°æ◊Èπ∑’Ë,
®”π«π ∫â“πœ

 à«π™à«¬®—¥°“√
∞“π¢âÕ¡Ÿ≈®“°
°“√ ”√«®°“√
· ¥ß¢âÕ¡Ÿ≈µ“¡
‡ß◊ËÕπ‰¢œ

„™â

À¬ÿ¥°“√∑”ß“π

µâÕß°“√∑”
µàÕÀ√◊Õ‰¡à

‰¡à
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2. ‡¡◊ËÕ‡≈◊Õ° à«π™à«¬§”π«≥¢âÕ¡Ÿ≈®“°°“√ ”√«®°Á‡¢â“ Ÿà¢—ÈπµÕπµ“¡º—ß°“√∑”ß“π¥—ß
¿“æ∑’Ë 1

2.1 ‡¡◊ËÕ‡≈◊Õ°§”π«≥ ”√«®≈Ÿ°πÈ”·∫∫„ à¢âÕ¡Ÿ≈∑’≈–À≈—ß ¡’·∫∫√“¬°“√„Àâ°√Õ°
´÷Ëß§«√°√Õ°„Àâ§√∫ ”À√—∫„™â‡ªìπ¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰«â„π∞“π¢âÕ¡Ÿ≈ ‡æ◊ËÕ°“√ ◊∫§âπ
„π‚Õ°“ µàÕ‰ª  ”À√—∫ à«π DISK DRIVE „¥π—Èπ ∂â“ºŸâ„™âµâÕß°“√‡°Á∫‰«â∑’Ë
DRIVE A °Á„Àâ„ à A ‡¡◊ËÕ„ à¢âÕ¡Ÿ≈§√∫ “¡“√∂µ√«® Õ∫§√—Èß ÿ¥∑â“¬«à“∂Ÿ°
µâÕßÀ√◊Õº‘¥ ∂â“º‘¥°Á°≈—∫‰ª·°â‰¢ ‡¡◊ËÕ∂Ÿ°µâÕß°Á‡≈◊ËÕπ·∂∫¡“∑’Ë∂Ÿ°µâÕß ·≈â«
°¥ ENTER °Á®–‰¥â·∫∫√“¬°“√°“√ ”√«®·µà≈–∫â“π„Àâ°√Õ° ‡¡◊ËÕ°√Õ°®π
§√∫®”π«π∫â“π∑’Ë ”√«® „π·∫∫√“¬°“√ ÿ¥∑â“¬„Àâ„ à 000000 ∑’Ë™àÕß∫â“π
‡≈¢∑’Ë‡ªìπ°“√∫Õ°‚ª√·°√¡«à“¢âÕ¡Ÿ≈§√∫‡≈◊ËÕπ·∂∫¡“∑’Ë¢âÕ¡Ÿ≈∂Ÿ°µâÕß°¥
ENTER ‚ª√·°√¡®–‡°Á∫¢âÕ¡Ÿ≈¥‘∫‰«â„π™◊ËÕ·øÑ¡∑’Ë¢÷Èπµâπ¥â«¬ RAWXXXX.
DBF ∑’Ë DISK DRIVE ∑’Ë°”Àπ¥∑”°“√§”π«≥§à“µ—«·ª√µà“ßÊ ‡™àπ
®”π«π∫â“π·≈–¿“™π–µà“ßÊ ∑’Ë ”√«®·≈–∑’Ëæ∫≈Ÿ°πÈ” §à“¥—™π’≈Ÿ°πÈ” HI, CI
·≈– BI ± 95% confident interval ·≈–°“√ª√–¡“≥∑√“¬Õ–‡∫∑·¬°
µ“¡™π‘¥¿“™π–µàÕ 100 À≈—ß§“‡√◊Õπ «à“§«√„™âª√‘¡“≥‡∑à“„¥‡æ◊ËÕ°“√
‡µ√’¬¡°“√®—¥À“ ‡¡◊ËÕÕà“π¢âÕ§«“¡®∫„Àâ°¥ªÿÉ¡„¥Ê °Á®–°≈—∫¡“∑’Ë MENU ‡¥‘¡

3. ‡¡◊ËÕ‡≈◊Õ° à«π™à«¬§”π«≥ª√‘¡“≥ “√‡§¡’°”®—¥¬ÿß≈“¬ °Á‡¢â“ Ÿà¢—ÈπµÕπµ“¡º—ß°“√
∑”ß“π ¥—ß¿“æ∑’Ë 1

3.1 ‡¡◊ËÕ‡≈◊Õ°À—«¢âÕ§”π«≥ª√‘¡“≥∑√“¬Õ–‡∫∑ ¡’·∫∫√“¬°“√„Àâ°√Õ° ‡¡◊ËÕ°√Õ°
¢âÕ¡Ÿ≈‡ √Á®‡≈◊ËÕπ·∂∫¡“∑’Ë¢âÕ¡Ÿ≈∂Ÿ°µâÕß°¥ ENTER ‚ª√·°√¡®–§”π«≥
ª√‘¡“≥∑√“¬Õ–‡∫∑ ·¬°µ“¡¿“™π– ‡¡◊ËÕÕà“π¢âÕ§«“¡®∫„Àâ°¥ªÿÉ¡„¥Ê ®–
°≈—∫¡“∑’Ë MENU ‡¥‘¡

4. ‡¡◊ËÕ‡≈◊Õ° à«π™à«¬®—¥°“√¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈°Á‡¢â“ Ÿà¢—ÈπµÕπ µ“¡º—ß°“√∑”ß“π
¥—ß¿“æ∑’Ë 1

4.1 ‡¡◊ËÕ‡≈◊Õ°À—«¢âÕ BI ¡“°°«à“ 100 ®–· ¥ß¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰«â∑’Ë¡’‡ß◊ËÕπ‰¢µ“¡∑’Ë
°”Àπ¥· ¥ß∑“ß®Õ¿“æ ‡¡◊ËÕÕà“π¢âÕ§«“¡®∫„Àâ°¥ªÿÉ¡„¥Ê ®–°≈—∫¡“∑’Ë
MENU ‡¥‘¡ ‡¡◊ËÕ‡≈◊Õ°°≈—∫‰ª∑’Ë MENU À≈—°°Á®–°≈—∫‰ª MENU À≈—°
°√≥’‡≈◊Õ°ÕÕ°®“°°“√∑”ß“π°Á®–ÕÕ°®“°‚ª√·°√¡π’È

‰¥â„™â‚ª√·°√¡π’È™à«¬§”π«≥¢âÕ¡Ÿ≈®“°°“√ ”√«®¬ÿß≈“¬∑’Ë Õ”‡¿Õª√–∑“¬ ®—ßÀ«—¥
π§√√“™ ’¡“ ‰¥âº≈¥—ßµ“√“ß∑’Ë 1 §à“∑’Ë‰¥âπ’È ‡∑à“°—∫§à“∑’Ë§”π«≥®“°‡§√◊ËÕß§‘¥‡≈¢  ·µà¢âÕ¡Ÿ≈∑’Ë
‡°Á∫‰«â¥â«¬‚ª√·°√¡π’È¬—ß§ßÕ¬Ÿà„π™◊ËÕ·øÑ¡∑’Ë°”Àπ¥  “¡“√∂π”‰ª„™âª√–‚¬™πå¥â«¬‚ª√·°√¡
Õ◊ËπµàÕ‰ª
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«‘®“√≥å
‰¥âæ—≤π“‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿßæ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°„Àâßà“¬

µàÕ°“√„™âß“π‚¥¬∑’ËºŸâ„™â‰¡à®”‡ªìπµâÕß¡’§«“¡√Ÿâ§Õ¡æ‘«‡µÕ√å¡“°π—°°Á “¡“√∂„™â‚ª√·°√¡π’È
µ“¡§”·π–π” ‡¡◊ËÕ„Àâ∫ÿ§§≈∑—Ë«‰ª‰¥â∑¥≈Õß„™â‚ª√·°√¡π’Èæ∫«à“ “¡“√∂„™âß“π‰¥â∂÷ß·¡â«à“®–
¬—ß‰¡à™”π“≠„π°“√„™â§√—Èß·√° ·µà‡¡◊ËÕ„™âß“π´È”Õ’°§√—Èß°Á “¡“√∂„™âß“π‰¥âÕ¬à“ß –¥«°

 ”À√—∫°“√§«∫§ÿ¡¬ÿß≈“¬ ¡“µ√°“√À≈—°∑’Ë„™â§◊Õ°“√§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå ‡πâπ∑’Ë°“√
„™â ÿ¢»÷°…“„Àâª√–™“™π§«∫§ÿ¡·À≈àß‡æ“–æ—π∏ÿå¬ÿß∑“ß°“¬¿“æ‡™àπ °“√ªî¥¿“™π–„ àπÈ”‡æ◊ËÕ
ªÑÕß°—π¬ÿß≈“¬¡“«“ß‰¢à °“√„™âπÈ”„ÀâÀ¡¥·≈–°“√¢—¥≈â“ß¿“™π–°àÕπ°“√‡µ‘¡„À¡à‡ªìπµâπ
·≈–°“√„™â “√‡§¡’°”®—¥≈Ÿ°πÈ” ‡™àπ ∑√“¬Õ–‡∫∑ ™π‘¥ 1% „™â 10 °√—¡„ππÈ” 100 ≈‘µ√ ¡’
ƒ∑∏‘Ï„π°“√°”®—¥≈Ÿ°πÈ”ª√–¡“≥ 1-3 ‡¥◊Õπ (Bang et al. 1972) ‡ªìπµâπ °“√„™â«‘∏’°“√
§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß≈“¬ ‚¥¬°“√„ à∑√“¬Õ–‡∫∑‡æ’¬ß 1-2 §√—Èß §ß‰¡à‰¥â∑”„Àâ¬ÿß≈“¬À¡¥‰ª®“°
æ◊Èπ∑’Ëπ—Èπ‰¥âµ≈Õ¥ªï ¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπµâÕß‡ √‘¡¡“µ√°“√ °“√ ”√«®‡æ◊ËÕ°“√‡ΩÑ“√–«—ß
°“√‡ª≈’Ë¬π·ª≈ßª√–™“°√¢Õß¬ÿß≈“¬„πæ◊Èπ∑’Ë‡ªìπ√–∫∫Õ¬à“ßµàÕ‡π◊ËÕß ́ ÷Ëß§«√ ”√«®Õ¬à“ßπâÕ¬
3 §√—Èß„π√Õ∫ªï ‡æ◊ËÕ„™â„π°“√«“ß·ºπ°“√§«∫§ÿ¡‰¥â∂Ÿ°µâÕß·≈–∑—π‡«≈“

«‘∏’¡“µ√∞“π«‘∏’Àπ÷Ëß¢Õß WHO ·π–π”„Àâ„™â„πª√–‡∑»§◊Õ «‘∏’ ”√«®≈Ÿ°πÈ” (Visual
larval survey) (WHO, 1972) ∫—π∑÷°®”π«π¿“™π–∑’Ë ”√«®·≈–∑’Ëæ∫≈Ÿ°πÈ”„π·µà≈–∫â“π
·≈â«§”π«≥À“§à“¥—™π’≈Ÿ°πÈ” ∂÷ß·¡â«à“ “¡“√∂§”π«≥‰¥â¥â«¬‡§√◊ËÕß§‘¥‡≈¢·µà‡¡◊ËÕ§”π÷ß∂÷ß∂â“
µâÕß¥”‡π‘π°“√‡ΩÑ“√–«—ß¬ÿß≈“¬√–¬–≈Ÿ°πÈ”„π 1 ªï  ”√«®≈Ÿ°πÈ” 3 §√—Èß ®“°À≈“¬À¡Ÿà∫â“π
·≈– ”√«®„π·µà≈–À¡Ÿà∫â“πÕ¬à“ßπâÕ¬ 40 À≈—ß§“‡√◊Õπ (®—π∑√å· ß ·≈–§≥–, 2540) ¡’
¢âÕ¡Ÿ≈·µà≈–∫â“π®”π«π¡“°∑’ËµâÕß§”π«≥ °“√„™â‡§√◊ËÕß§‘¥‡≈¢Õ“®§”π«≥º‘¥æ≈“¥ ·≈–‰¡à
 “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰«â‰¥â ·µà‡¡◊ËÕ„™â‚ª√·°√¡π’È™à«¬„π°“√∑”ß“π ‡¡◊ËÕ„ à¢âÕ¡Ÿ≈∂Ÿ°µâÕß§√∫
∂â«π‚ª√·°√¡®–‡°Á∫¢âÕ¡Ÿ≈ §”π«≥·≈–· ¥ßº≈≈—æ∏å ‡™àπ ®”π«π∫â“π ®”π«π¿“™π–µà“ßÊ
∑’Ë ”√«® æ∫≈Ÿ°πÈ”·≈–§à“‡©≈’Ë¬µàÕ∫â“π µ≈Õ¥®π§à“¥—™π’ HI, CI ·≈–§à“‡©≈’Ë¬ BI ± 95%
confident interval ‡ªìπµâπ  ”À√—∫§à“‡©≈’Ë¬ BI ± 95% confident interval π’Èπ”‰ª„™â„π
°“√‡ª√’¬∫‡∑’¬∫∑“ß ∂‘µ‘‡™àπ °àÕπ·≈–À≈—ß°“√§«∫§ÿ¡«à“¡’§«“¡·µ°µà“ß°—πÀ√◊Õ‰¡à (®—π∑√å· ß,
2536) „π·ºπß“π°“√§«∫§ÿ¡‚√§‰¢â‡≈◊Õ¥ÕÕ° °”Àπ¥°“√§«∫§ÿ¡¬ÿß≈“¬„Àâ§à“ BI „π
·µà≈–æ◊Èπ∑’Ë¡’§à“‰¡à‡°‘π 100 „π·ºπæ—≤π“œ ©∫—∫∑’Ë 7 (§≥–°√√¡°“√«“ß·ºπæ—≤π“°“√
 “∏“√≥ ÿ¢, 2535) ·≈–‰¡à‡°‘π 50 „π‚§√ß°“√ª√–™“√à«¡„®‡æ◊ËÕªÑÕß°—π·≈–§«∫§ÿ¡‚√§‰¢â
‡≈◊Õ¥ÕÕ°‡©≈‘¡æ√–‡°’¬√µ‘ ªï 2542-2543 (π‘¡¡“ππ‘µ¬å, 2542)  ”À√—∫§à“ BI π’È§”π«≥
‰¥â®“°§à“‡©≈’Ë¬®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß≈“¬§Ÿ≥¥â«¬ 100 (®—π∑√å· ß, 2537) ¥—ßπ—Èπ∂â“
µâÕß°“√≈¥§à“ BI π’È°ÁµâÕß∑”°“√§«∫§ÿ¡„π·µà≈–∫â“π„Àâ¡’®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡’§à“πâÕ¬
°«à“ 0.5-1  ”À√—∫ºŸâ∑’Ë¡’§«“¡√Ÿâ¥â“π∞“π¢âÕ¡Ÿ≈  “¡“√∂„™âª√–‚¬™πå®“°·øÑ¡‡°Á∫¢âÕ¡Ÿ≈·µà≈–
æ◊Èπ∑’Ë ∑’Ë¡’™◊ËÕ¢÷Èπµâπ¥â«¬ RAWXXXX.DBF ´÷Ëß·øÑ¡π’Èª√–°Õ∫¥â«¬À≈“¬ fields ´÷Ëß field
™◊ËÕ MFIG HOUSE ‡°Á∫∫â“π‡≈¢∑’Ë MTOPCON ‡°Á∫§à“®”π«π¿“™π–∑’Ëæ∫≈Ÿ°πÈ” ¥—ßπ—Èπ
∂â“µâÕß°“√∑√“∫«à“„πÀ¡Ÿà∫â“ππ—Èπ ¡’∫â“π‡≈¢∑’Ë„¥∑’Ë¡’¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¡“°°«à“ 1 °Á “¡“√∂
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 —Ëß„Àâ· ¥ßº≈‡™àπ„π dBase „™â§” —Ëß USE RAWXXXX.DBF LIST MFIG HOUSE,
MTOPCON, MTOPCON FOR MTOPCON>1 ‡¡◊ËÕ∑√“∫«à“¡’∫â“π‡≈¢∑’Ë„¥∫â“ß ∑’Ë¡’
¿“™π–∑’Ëæ∫≈Ÿ°πÈ”¬ÿß¡“°°«à“ 1 ¿“™π– °Á¥”‡π‘π°“√§«∫§ÿ¡ ‡ªìπ°“√§«∫§ÿ¡·∫∫µ√ß°—∫ªí≠À“
·≈–∂â“¡’°“√‡°Á∫¢âÕ¡Ÿ≈∑’ËµàÕ‡π◊ËÕßÀ≈“¬Ê ªï  “¡“√∂§“¥°“√≥å«à“∫â“π‡≈¢∑’Ë„¥§«√µâÕß‡πâπ
‡æ◊ËÕ°“√§«∫§ÿ¡‡ªìπæ‘‡»… ª√–‚¬™πå ”§—≠Õ’°ª√–°“√Àπ÷Ëß¢Õß‚ª√·°√¡π’È §◊Õ „™â„π°“√™à«¬
Õ∫√¡À√◊Õª√–°Õ∫°“√ Õπ·°à°≈ÿà¡‡ªÑ“À¡“¬ ‡™àπ Õ. .¡. π—°‡√’¬π ‡®â“Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß ‡ªìπµâπ
„Àâ‰¥â√—∫§«“¡√Ÿâ §«“¡‡¢â“„®‡°’Ë¬«°—∫¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ° ·≈–„Àâ‡ÀÁπ§«“¡
°â“«Àπâ“Õ’°√–¥—∫Àπ÷Ëß¥â“π°’Ø«‘∑¬“∑“ß·æ∑¬å ¡’‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å¡“™à«¬‡ √‘¡°“√∑”ß“π
„Àâ∑—ÈßºŸâªØ‘∫—µ‘·≈–ºŸâÕ∫√¡¡’§«“¡‡™◊ËÕ¡—Ëπ·≈–¿“§¿Ÿ¡‘„®„π°“√∑”ß“π°“√§«∫§ÿ¡¬ÿß≈“¬¡“°¬‘Ëß¢÷Èπ

®“°¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰«â„π‚ª√·°√¡π’È ´÷ËßÕ¬Ÿà„π√Ÿª·∫∫¡“µ√∞“π¢Õß‚ª√·°√¡∞“π¢âÕ¡Ÿ≈
´÷Ëß‚ª√·°√¡µà“ßÊ  “¡“√∂‚Õπ∂à“¬¢âÕ¡Ÿ≈‰¥â ¥—ßπ—Èπ®÷ß “¡“√∂√Õß√—∫°“√π”‰ª„™âª√–‚¬™πå
 ”À√—∫°“√æ—≤π“‡æ◊ËÕ°“√§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°„πÕπ“§µ‰¥â ¥—ß‡™àπ®“°
°“√‡°Á∫¢âÕ¡Ÿ≈°“√ ”√«®∑’ËÕ”‡¿Õª√–∑“¬π’È‡°Á∫Õ¬Ÿà„π·øÑ¡§Õ¡æ‘«‡µÕ√å ®÷ß “¡“√∂„™â
‚ª√·°√¡ ”À√—∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‡™àπ Power Point ·≈– ‚ª√·°√¡«‘‡§√“–Àå∑“ß ∂‘µ‘ ‡™àπ
SPSS ¡“„™â‡ªìπ¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰«â ‚¥¬‰¡àµâÕß∑”°“√ªÑÕπ¢âÕ¡Ÿ≈ È́”„À¡à‡ªìπ°“√≈¥‡«≈“„π°“√∑”ß“π
®“°§«“¡°â“«Àπâ“∑“ß¥â“π‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å ∑”„Àâ¡’ª√– ‘∑∏‘¿“æ¡“°·µà§à“„™â®à“¬≈¥≈ß
‡À¡“– ”À√—∫π”¡“™à«¬°“√∑”ß“π„π¿“§√—∞∫“≈ ´÷Ëß¡’π‚¬∫“¬§«∫§ÿ¡°”≈—ß§π·µà„Àâ¡’
º≈º≈‘µ¢Õßß“π¡“°¢÷Èπ  ”À√—∫„πªí®®ÿ∫—π¡’§«“¡°â“«Àπâ“∑“ß¥â“π‡∑§‚π‚≈¬’ “√ π‡∑»∑“ß
¿Ÿ¡‘»“ µ√å (Geographic Information System, GIS) ¡’§”·π–π”®“°ºŸâ‡™’Ë¬«™“≠«à“§«√π”
‡∑§‚π‚≈¬’π’È¡“„™â™à«¬ß“π¥â“π‚√§µ‘¥‡™◊ÈÕ (§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘ “¢“«‘∑¬“»“ µ√å°“√
·æ∑¬å, 2541)

 ”À√—∫‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å‡ªìπ‡æ’¬ß‡§√◊ËÕß¡◊Õ∑’Ë„™â™à«¬ ”À√—∫°“√∑”ß“π §ß‰¡à
 “¡“√∂§«∫§ÿ¡¬ÿß≈“¬‰¥â‚¥¬µ√ß ‡¡◊ËÕ‡ √‘¡¥â«¬‡∑§‚π‚≈¬’§Õ¡æ‘«‡µÕ√å‚¥¬„™â‚ª√·°√¡π’È
®–™à«¬„Àâ°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡¬ÿß≈“¬¡’ª√– ‘∑∏‘¿“æ ‡ªìπ°“√ªÑÕß°—π‚√§‰¢â‡≈◊Õ¥ÕÕ°
≈à«ßÀπâ“  ”À√—∫ºŸâ∑’Ë π„®‚ª√·°√¡π’È  “¡“√∂µ‘¥µàÕ°—∫§≥–ºŸâ«‘®—¬ ´÷Ëß®–‰¥âπ”‰ª‡º¬·æ√à¬—ß
Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß ‡™àπ  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥  ”π—°ß“π§«∫§ÿ¡‚√§µ‘¥µàÕ‡¢µµà“ßÊ
·≈–®“°°“√∑’Ë¡’¢âÕ¡Ÿ≈§«“¡√Ÿâ‡°’Ë¬«°—∫¬ÿß≈“¬‡æ‘Ë¡¢÷Èπ ·≈–¡’§«“¡°â“«Àπâ“¥â“π‡∑§‚π‚≈¬’
§Õ¡æ‘«‡µÕ√å ¥—ßπ—Èπ ®÷ßµâÕßª√—∫ª√ÿß‚ª√·°√¡π’È„Àâ¡’ª√– ‘∑∏‘¿“æ‡À¡“– ¡·°à°“√„™âß“π¡“°
¬‘Ëß¢÷Èπ„π‚Õ°“ µàÕ‰ª
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‰¥â»÷°…“√«∫√«¡¢âÕ¡Ÿ≈¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°¥â“π§«“¡√Ÿâ∑—Ë«‰ª «‘∏’°“√ ”√«®

·≈–°“√§”π«≥ «‘∏’°“√§«∫§ÿ¡·≈–°“√§”π«≥ µ≈Õ¥®π«‘∏’°“√®—¥°“√¢âÕ¡Ÿ≈®“°°“√ ”√«®
®“°¢âÕ¡Ÿ≈∑’Ë‰¥â‡À≈à“π’Èπ”¡“„™âª√–°Õ∫„π‚ª√·°√¡§Õ¡æ‘«‡µÕ√å º≈®“°°“√∑”ß“πµ“¡¢—Èπ
µÕπ°“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‚¥¬°“√«‘‡§√“–Àåªí≠À“¢—ÈπµÕπ∑”ß“π ‡¢’¬πº—ßß“π
·≈–‡¢’¬π™ÿ¥‚ª√·°√¡°“√∑”ß“π ∑¥ Õ∫·≈–·°â‰¢®π‰¥â‚ª√·°√¡™à«¬ß“π°“√‡ΩÑ“√–«—ß·≈–
§«∫§ÿ¡¬ÿß≈“¬æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ°
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¢Õ¢Õ∫§ÿ≥ ¥√.≥‘» °’√µ‘∫ÿµ√ ∑’Ë π—∫ πÿπ„Àâ»÷°…“«‘™“§Õ¡æ‘«‡µÕ√å  ‡ªìπ«‘™“√Õß ‡¡◊ËÕ
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°“√æ—≤π“°“√º≈‘µ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå∑âÕß∂‘Ëπ Bacillus sphaericus H.5

‡æ◊ËÕ„™â°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠

The Production Development of Bacillus sphaericus H.5

(Local strain) for Culex quinquefasciatus Mosquito Larval Control

«‘™—¬ §ßß“¡ ÿ¢ Wichai Kong-ngamsuk

ª√–§Õß æ—π∏åÕÿ‰√ Prakong Phan-Urai

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

 ¡¿æ ‚§µ√«ß…å Sompop Kotwong

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ National Institute of Health
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ªï∑’Ë 17 ©∫—∫∑’Ë 4-6 ‡¡…“¬π-¡‘∂ÿπ“¬π 2541.

∫∑§—¥¬àÕ
Bacillus sphaericus H.5  “¬æ—π∏ÿå°“≠®π∫ÿ√’ ‡ªìπ®ÿ≈‘π∑√’¬å∑’Ë∑¥ Õ∫·≈â««à“¡’

ª√– ‘∑∏‘¿“æ„π°“√°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â¥’ ®÷ß‰¥âπ”¡“æ—≤π“°“√º≈‘µ¥â«¬‡∑§‚π‚≈¬’°“√À¡—°
„™â∂—Ë«‡À≈◊Õß ‡π◊ÈÕ∫¥ ·≈–ºß¬’ µå‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ À¡—°‡ªìπ√–¬–‡«≈“ 120 ™—Ë«‚¡ß ‰¥â
º≈º≈‘µ 1.5 °√—¡µàÕ≈‘µ√ π”º≈º≈‘µ„π√Ÿªºß¡“∑¥ Õ∫‚¥¬«‘∏’¡“µ√∞“π æ∫«à“¡’æ‘…µàÕ
≈Ÿ°πÈ”¬ÿß√”§“≠‡∑à“°—∫ 500 ITU/mg Cx. quin.  ”À√—∫πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) ∑’Ëº≈‘µ
‰¥â‡¡◊ËÕπ”‰ª∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„π·À≈àß‡æ“–æ—π∏ÿå∏√√¡™“µ‘ „πÕ—µ√“ à«π 1 ≈‘µ√
µàÕæ◊Èπ∑’Ëº‘«πÈ” 6 µ“√“ß‡¡µ√ æ∫«à“ “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠„π√–¥—∫
90 ‡ªÕ√å‡´Áπµå ‰¥âπ“π 2  —ª¥“Àå ·≈–¡’¢âÕ —ß‡°µ«à“ Bacillus sphaericus H.5 πÕ°®“°®–
°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â¥’·≈â« ¬—ßª√—∫ ¿“æπÈ”‡ ’¬„Àâ¥’¢÷ÈπÕ’°¥â«¬

Abstract
Bacillus sphaericus H.5, Kanchanaburi strain is the microorganism which

had been proved that it has high effectivness for Culex quinquefasciatus mosquito
larval control. This study, fermentation technique had been used for production
development with soy bean, ground meat and powder of yeast as substrate for this
microorganism. With the period of 120 hrs. the yield around 1.5 gms/litre was
obtained. After the yield was tested by standard method, it was found that the
toxicity to larva was 500 ITU/mg Cx. quin. The implementation of whole beer
from this product in natural breeding places at the concentration of 1 lire per 6
square metres, could reduce the density of Culex quinquefasciatus mosquito larva
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at the 90 percentage level for 2 weeks. Not only the Bacillus sphaericus H.5 did
control the mosquito larva but it could also improve the quality of water of the
breeding place.

Keywords
Bacillus sphaericus, Cx. quinquefasciatus, larval control

∫∑π”
¬ÿß√”§“≠ (Culex quinquefasciatus) ¡’™ÿ°™ÿ¡∑—Ë«‰ª„π‡¢µ√âÕπ ™Õ∫ÕÕ°À“°‘π‡≈◊Õ¥

„π‡«≈“°≈“ß§◊π æ∫¡“°„π·À≈àß™ÿ¡™π·ÕÕ—¥ ‡æ√“–¡’Õ“À“√Õÿ¥¡ ¡∫Ÿ√≥å ¡’·À≈àß‡æ“–
æ—π∏ÿå¡“°¡“¬ ¬ÿß√”§“≠®–«“ß‰¢à≈Õ¬‡ªìπ·æÕ¬Ÿà∫πº‘«πÈ”‡ ’¬µ“¡∑àÕ√–∫“¬πÈ” ·Õàß¢—ßπÈ”
„µâ∂ÿπ∫â“π·≈–µ“¡§Ÿ§≈Õß√–∫“¬πÈ” ‡ªìπµâπ ·ÕàßπÈ”‡πà“¢—ßµà“ßÊ ‡À≈à“π’È®–¡’ “√®ÿ≈‘π∑√’¬å
ª–ªπÕ¬Ÿà¡“° ‡ªìπÕ“À“√Õ¬à“ß¥’¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠ °“√¢¬“¬æ—π∏ÿå®÷ß‡ªìπ‰ª‰¥âÕ¬à“ß√«¥‡√Á«
¬ÿß„πµ√–°Ÿ≈ Culex sp. À≈“¬™π‘¥¡’§«“¡ ”§—≠„π∑“ß “∏“√≥ ÿ¢ ‡æ√“–‡ªìπ·¡≈ßæ“À–π”
‚√§µ‘¥‡™◊ÈÕ∑’Ë ”§—≠¡“ Ÿà§π ‡™àπ ‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚√§‰«√— ‰¢â‡≈◊Õ¥ÕÕ°™‘°ÿπ°ÿπ¬à“ ‚√§‡∑â“™â“ß
( ÿ¿—∑√  ÿ®√‘µ 2531) ‡ªìπµâπ °“√§«∫§ÿ¡¬ÿß√”§“≠‡ªìπªí≠À“„À≠à ¬“°∑’Ë®–°”®—¥„ÀâÀ¡¥
‰ª‰¥â °“√æàπ‡§¡’°”®—¥¬ÿßµ—«‡µÁ¡«—¬„π™à«ß‡«≈“æ≈∫§Ë”∑’Ë‡§¬∑”¡“π“π®–™à«¬≈¥§«“¡™ÿ°™ÿ¡
≈ß¡“‰¥â∫â“ß„π√–¬–‡«≈“ —ÈπÊ À≈—ß®“°‡«≈“ºà“π‰ª 3-4 «—π §«“¡™ÿ°™ÿ¡¢Õß¬ÿß°Á®–‡√‘Ë¡
ª√“°Ø¢÷ÈπÕ’°‡ªìπÕ¬à“ßπ’È‡√◊ËÕ¬¡“ °“√§«∫§ÿ¡¬ÿß√”§“≠π—Èπ®–∑”„Àâ “¡“√∂≈¥ª√‘¡“≥§«“¡
™ÿ°™ÿ¡≈ß‰¥â„π√–¥—∫∑’Ëπà“æÕ„®‰¥âµâÕßªØ‘∫—µ‘°“√§«∫§ÿ¡Õ¬à“ßµàÕ‡π◊ËÕß·≈–®√‘ß®—ß ‡ √‘¡¥â«¬
°“√ª√—∫ª√ÿß ÿ¢“¿‘∫“≈ ‘Ëß·«¥≈âÕ¡„Àâ∂Ÿ° ÿ¢≈—°…≥–‡æ◊ËÕ≈¥ªí≠À“·À≈àß‡æ“–æ—π∏ÿå ¡“µ√°“√
Àπ÷Ëß∑’Ë‡ÀÁπ«à“¡’ª√–‚¬™πå§«√®–π”¡“„™â√à«¡¥â«¬ §◊Õ°“√°”®—¥µ—«ÕàÕπ¢Õß¬ÿßÀ√◊Õ≈Ÿ°πÈ”¬ÿß
‚¥¬«‘∏’°“√∑’Ë‰¡à¡’º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡ ‡ ’¬§à“„™â®à“¬πâÕ¬ ·≈–∑’Ë ”§—≠°Á§◊Õ‰¥âº≈¥’ ‚¥¬
°“√„™â “√™’«¿“æ‡™àπ ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß  ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬¡’
2 ™π‘¥§◊Õ Bacillus thuringiensis israelensis (Bti) ·≈– Bacillus sphaericus H.5
(Bs) ®ÿ≈‘π∑√’¬å∑—Èß Õß™π‘¥π’È¡’§ÿ≥ ¡∫—µ‘°”®—¥≈Ÿ°πÈ”¬ÿß‰¥â¥’·µ°µà“ß°—πÕ¬Ÿà∫â“ß§◊Õ Bti „™â°”®—¥
≈Ÿ°πÈ”¬ÿß≈“¬  à«π Bs „Àâº≈¥’ ”À√—∫„™â°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠ (Mulla, 1997) °“√«‘®—¬æ—≤π“
«‘∏’°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß∑—Èß Õß™π‘¥π’È „πª√–‡∑»‰∑¬¡’¡“π“π·≈â«„π à«π√“™°“√
À≈“¬·Ààß ‡™àπ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ·µà¬—ßª√– ∫ªí≠À“À≈“¬ª√–°“√ ®÷ß¬—ß‰¡à “¡“√∂
¢¬“¬‰ª Ÿà°“√º≈‘µ„π‡™‘ßæ“≥‘™¬å‰¥â

‚§√ß°“√«‘®—¬æ—≤π“°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠π’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ
æ—≤π“∂—ßÀ¡—°·≈– Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 ∑’Ë¡’§ÿ≥¿“æ·≈–µâπ∑ÿπ
µË”  “¡“√∂π”‰ª‡ªìπµâπ·∫∫„π°“√º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß„πª√–‡∑»‰∑¬‰¥â
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«— ¥ÿ·≈–Õÿª°√≥å
1. ®ÿ≈‘π∑√’¬å Bacillus sphaericus ∑’Ëπ”¡“æ—≤π“°“√º≈‘µ‡ªìπ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå

∑âÕß∂‘Ëπ ·¬°‡™◊ÈÕ‰¥â®“°µ—«Õ¬à“ß≈Ÿ°πÈ”¬ÿß ´÷Ëß‡°Á∫®“°®—ßÀ«—¥°“≠®π∫ÿ√’ ‡¡◊ËÕ æ.». 2525
·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿåπ’È‰¥âºà“π°“√µ√«®√—∫√Õß®“° WHO Collaborating Center for
Entomopathogenic Bacilli ®“° ∂“∫—π Pasteur ·≈â«

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ´÷Ëßæ—≤π“‡æ◊ËÕ„™â°—∫∂—ßÀ¡—°‡ªìπÕ“À“√‡À≈«∑’Ëª√—∫ª√ÿß„Àâ¡’§ÿ≥¿“æ
 ”À√—∫‡æ“–‡≈’È¬ß Bacillus sphaericus H.5 ª√–°Õ∫¥â«¬ºß∂—Ë«‡À≈◊Õß ‡π◊ÈÕ∫¥·Àâß ºß
¬’ µåµ√“‡øÕ√å¡‘æ—π ·≈–‡°≈◊Õ·°ß

3. ∂—ßÀ¡—°‡™◊ÈÕ ª√–°Õ∫¢÷Èπ‡Õß‡ªìπ∂—ß√Ÿª∑√ß°√–∫Õ°¡’§«“¡®ÿ 200 ≈‘µ√ ¡’Õÿª°√≥å
µà“ßÊ ‡™àπ ‡§√◊ËÕß∑”§«“¡√âÕπ ·ºß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ·≈–‡§√◊ËÕß‡ªÉ“≈¡ ‡ªìπµâπ

«‘∏’°“√
°“√‡µ√’¬¡À—«‡™◊ÈÕ Bacillus sphaericus H.5 „™â°—∫∂—ßÀ¡—°

‡µ√’¬¡ Bacillus sphaericus H.5 „Àâ∫√‘ ÿ∑∏‘Ï‚¥¬‡æ“–‡≈’È¬ß„π Tryptic soy broth Õÿ≥À¿Ÿ¡‘
37 °C π“π 24 ™—Ë«‚¡ß À≈—ß®“°π—Èπ‡æ“–‡≈’È¬ß∫π Nutrient agar §—¥·¬°‡°Á∫ Colony ∑’Ë‡ªìπ
Single colony ≈ß„π Tryptic soy broth ‡æ“–‡≈’È¬ß„πµŸâ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 °C π“π 4-6 ™—Ë«‚¡ß
π”‰ªÕÿàπ„π Water Bath 65 °C π“π 1 ™—Ë«‚¡ß ‡æ◊ËÕ°”®—¥ Bacteria Phage ·≈â«‡æ“–‡≈’È¬ß„π
Nutrient agar Õ’°§√—Èß §—¥·¬°‡Õ“ Single colony ‡æ“–‡≈’È¬ß„π Tryptic soy broth 5 ml
Õÿ≥À¿Ÿ¡‘ 37 °C π“π 4-6 ™—Ë«‚¡ß ®–‰¥â Young active growing cells ∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π
Tryptic soy broth 100 ml ‡æ“–‡≈’È¬ßπ“π 24 ™—Ë«‚¡ß ·≈–∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π Tryptic soy
broth 100 ml ‡æ“–‡≈’È¬ß 24 ™—Ë«‚¡ßÕ’°§√—Èß°àÕπ∂à“¬‡™◊ÈÕ∑—ÈßÀ¡¥≈ß„π∂—ßÀ¡—°∑’Ë¡’Õ“À“√
‡æ“–‡≈’È¬ß‡™◊ÈÕÕ¬Ÿà·≈â« (¥—ß· ¥ß„π√Ÿª∑’Ë 1)

°“√‡µ√’¬¡∂—ßÀ¡—° °“√‡µ√’¬¡Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ ·≈–°√√¡«‘∏’°“√À¡—°
∂—ßÀ¡—°‡™◊ÈÕ ∑”¥â«¬·ºàπ ‡µπ‡≈ Àπ“ 3 Àÿπ ∑”‡ªìπ∂—ß√Ÿª∑√ß°√–∫Õ° ¡’Ω“ªî¥∑π§«“¡

¥—π‰¥â‡≈Á°πâÕ¬¡’≈‘Èπªî¥-‡ªî¥  ”À√—∫‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ À—«‡™◊ÈÕ πÈ”√âÕπ ·≈–Õ“°“»∑’Ëºà“π
°“√§—¥°√Õß‡™◊ÈÕ §à“„™â®à“¬„π°“√ª√–°Õ∫∂—ßÀ¡—°·≈–Õÿª°√≥åµà“ßÊ ‡ªìπ‡ß‘π 50,000 ∫“∑
(¥—ß· ¥ß„π√Ÿª∑’Ë 2) °“√‡µ√’¬¡∂—ßÀ¡—°°àÕπ‡æ“–‡≈’È¬ß‡™◊ÈÕµâÕß≈â“ß∑”§«“¡ –Õ“¥ ¶à“‡™◊ÈÕ
ªπ‡ªóôÕπ¥â«¬πÈ”√âÕπ‡¥◊Õ¥Õÿ≥À¿Ÿ¡‘ 95 °C π“π 4 ™—Ë«‚¡ß ∑” È́” 3 §√—Èß µ√«® Õ∫§«“¡ –Õ“¥
¥â«¬°“√π”πÈ”≈â“ß∂—ß§√—Èß ÿ¥∑â“¬¡“µ√«®‡æ“–‡≈’È¬ßÀ“‡™◊ÈÕªπ‡ªóôÕπ ∂—ßÀ¡—°∑’Ëæ√âÕ¡®–∑”°“√
À¡—°‡™◊ÈÕµàÕ‰ªµâÕßª√“»®“°°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ„¥Ê

°“√‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ„π∂—ßÀ¡—°„™â«—µ∂ÿ¥‘∫∑’ËÀ“‰¥âßà“¬ ª√–°Õ∫¥â«¬ºß∂—Ë«‡À≈◊Õß 1%
‡π◊ÈÕ∫¥·Àâß 0.15% ºß¬’ µåµ√“‡øÕ√å¡‘æ—π 0.15% ‡°≈◊Õ·°ß 0.15% π”¡“™—Ëßµ“¡ª√‘¡“≥
∑’ËµâÕß°“√ µâ¡°√ÕßÀ≈“¬§√—Èß ‡Õ“πÈ”∑”„Àâ‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡¢â¡¢âπ 10 ‡∑à“ ‡æ◊ËÕ‡®◊Õ®“ß„π
∂—ßÀ¡—° π÷Ëß¶à“‡™◊ÈÕ¥â«¬ Autoclave 15 ªÕπ¥å π“π 15 π“∑’ ∫√√®ÿ≈ß„π∂—ßÀ¡—°¥â«¬‡∑§π‘§
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ª√“»®“°‡™◊ÈÕªπ‡ªóôÕπ ‡µ‘¡πÈ”µâ¡‡¥◊Õ¥„Àâ§√∫µ“¡ª√‘¡“≥¢Õß Ÿµ√∑’Ë°”Àπ¥ ª√—∫√–¥—∫§«“¡
‡ªìπ°√¥-¥à“ß ‡∑à“°—∫ 7.2-7.4 ‡æ‘Ë¡§«“¡√âÕπ¥â«¬‡§√◊ËÕßª√—∫Õÿ≥À¿Ÿ¡‘„π∂—ß‡ªìπ 95 °C ‡æ◊ËÕÕ∫
¶à“‡™◊ÈÕ„™â‡«≈“π“π 4 ™—Ë«‚¡ß ª≈àÕ¬„ÀâÕÿ≥À¿Ÿ¡‘‡¬Áπ≈ß 35 °C ‡µ‘¡À—«‡™◊ÈÕ∑’Ë‡µ√’¬¡‰«â

°√√¡«‘∏’°“√À¡—°‡™◊ÈÕ ‡¡◊ËÕ‡µ‘¡À—«‡™◊ÈÕ≈ß„π∂—ßÀ¡—°∑’Ë¡’Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ·≈â« ∑”°“√
À¡—°‡™◊ÈÕ‚¥¬‡ªÉ“Õ“°“»∫√‘ ÿ∑∏‘Ï‡¢â“‰ª„π∂—ß ¥â«¬‡§√◊ËÕß‡ªÉ“≈¡ HIBLOW AIR PUMP 50
Hz 44 W ‡æ◊ËÕ‡µ‘¡Õ“°“»„Àâ®ÿ≈‘π∑√’¬å‡®√‘≠‰¥â¥’„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ·≈–„Àâ‡°‘¥°“√‰À≈«π
¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ„π∂—ß¥â«¬ (¥—ß· ¥ß„π√Ÿª∑’Ë 3) Õÿ≥À¿Ÿ¡‘¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ®–ª√—∫≈¥
≈ßª√–¡“≥ 28-30 °C ‡ªìπÕÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß Bacillus sphaericus H.5
∑”°“√À¡—°‡™◊ÈÕ∂÷ß™—Ë«‚¡ß∑’Ë 120 µ√«®π—∫®”π«π Spore count ‰¥â Ÿß ÿ¥‡©≈’Ë¬ 108 ®÷ß‡°Á∫πÈ”
‡≈’È¬ß‡™◊ÈÕ∑—π∑’ π”‰ªªíòπ·¬°‡Õ“µ–°Õπ‡æ◊ËÕ∑”‡ªìπºß·Àâß¥â«¬°√–∫«π°“√ Lyophilization
«—¥§«“¡·√ß¢Õßºß‡™◊ÈÕµ“¡«‘∏’¡“µ√∞“π §”π«≥À“§«“¡·√ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’§«“¡·√ß ŸßÊ  “¡“√∂π”‰ª°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â ‚¥¬‰¡àµâÕß∑”‡ªìπºß
°“√À¡—°‡™◊ÈÕ§√—Èßπ’È §”π«≥µâπ∑ÿπ§à“„™â®à“¬√–À«à“ßÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëæ—≤π“¢÷Èπ‡ª√’¬∫‡∑’¬∫
°—∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Ë«‰ª√“§“∂Ÿ°°«à“°—π¡“° ª√–¡“≥ 80 ‡∑à“ (¥—ß· ¥ß„πµ“√“ß∑’Ë 1)
º≈º≈‘µ∑’Ë‰¥â¡’πÈ”Àπ—°ª√–¡“≥ 1.5 °√—¡µàÕ≈‘µ√ (¥—ß· ¥ß„πµ“√“ß∑’Ë 2)

°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠¥â«¬πÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer)
°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‡æ◊ËÕ„™â°”®—¥≈Ÿ°πÈ”¬ÿß ‚¥¬∑—Ë«‰ª®–¥”‡π‘π°“√∂÷ß¢—Èππ”

µ–°Õπ‡™◊ÈÕ∑—ÈßÀ¡¥‰ª∑”‡ªìπºß·Àâß ‡æ◊ËÕ·ª√√Ÿª‡ªìπº≈‘µ¿—≥±å·∫∫µà“ßÊ ·µà‡π◊ËÕß®“°‰¡à¡’
‡§√◊ËÕß‡°Á∫µ–°Õπ‡™◊ÈÕ (separator) ®÷ßπ”πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) ∑’ËÀ¡—°‰¥â∑’Ë·≈â«‰ª
∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„π¿“§ π“¡ °àÕππ”πÈ”‡≈’È¬ß‡™◊ÈÕ‰ª„™â ‰¥â∑”°“√µ√«®«—¥
§«“¡·√ß¢Õß Bacillus sphaericus H.5 µ“¡«‘∏’¡“µ√∞“π·≈–∑¥ Õ∫ª√– ‘∑∏‘¿“æº≈°“√
°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠ ·∫∫®”≈Õß∏√√¡™“µ‘„π∂—ßæ≈“ µ‘° ’Ë‡À≈’Ë¬¡ ª“°°«â“ß 2 µ“√“ß‡¡µ√
®ÿπÈ”‰¥â 1,000 ≈‘µ√ ‡æ◊ËÕÀ“Õ—µ√“°“√„™â∑’Ë‡À¡“– ¡‚¥¬∑¥≈Õß„™âª√‘¡“≥πÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
µàÕæ◊Èπ∑’Ëº‘«πÈ” 5 √–¥—∫°“√∑¥ Õ∫ (≈‘µ√: µ“√“ß‡¡µ√) §◊Õ 1: 2, 1: 4, 1: 6, 1: 8, 1: 10
‡ªìπ‡«≈“ 3 ‡¥◊Õπ (¥—ß· ¥ß„πµ“√“ß∑’Ë 3) ‰¥â‡≈◊Õ°Õ—µ√“°“√„™â∑’Ë‡À¡“– ¡§◊Õ 1: 6 ´÷Ëß
 “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠ √–¬– 3-4 ·≈–µ—«‚¡àß‰¥â√âÕ¬≈–‰¡àπâÕ¬
°«à“ 90 ‰¥âπ“π 30 «—π ‡∑à“°—∫Õ—µ√“°“√„™â 1: 4 ·≈– 1: 6 ®÷ß‰¥âπ”‰ª§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß
√”§“≠„π¿“§ π“¡ æ◊Èπ∑’Ë∑¥≈Õß‡ªìπ·À≈àß‡æ“–æ—π∏ÿå¬ÿß√”§“≠∏√√¡™“µ‘ 3 ·Ààß„π‡¢µ
®—ßÀ«—¥ππ∑∫ÿ√’ ¡’≈—°…≥–·≈– ¿“æ·«¥≈âÕ¡·µ°µà“ß°—π æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) ¡’¢π“¥
æ◊Èπ∑’Ëº‘«πÈ”ª√–¡“≥ 42 µ“√“ß‡¡µ√ πÈ”≈÷°‡©≈’Ë¬ 35 ‡´πµ‘‡¡µ√ ‡ªìπæ◊Èπ∑’Ëªî¥πÈ”¢—ßµ≈Õ¥
‡«≈“‰¡à¡’∑“ß√–∫“¬πÈ”‡¢â“-ÕÕ° æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2) ¡’¢π“¥æ◊Èπ∑’Ëº‘«πÈ”ª√–¡“≥
60 µ“√“ß‡¡µ√ πÈ”≈÷°‡©≈’Ë¬ 50 ‡´πµ‘‡¡µ√ æ◊Èπ∑’Ë‡ªî¥µ‘¥§≈Õß√–∫“¬πÈ” ¡’πÈ”‰À≈‡¢â“ÕÕ°
∑ÿ°«—π æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰∑¬“ππ∑å 1) ‡ªìπ·ÕàßπÈ”¢—ß„µâ∂ÿπ∫â“π‡ªìπæ◊Èπ∑’Ëªî¥ ¡’æ◊Èπ∑’Ëº‘«πÈ”
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84 µ“√“ß‡¡µ√ ≈÷°‡©≈’Ë¬ 120 ‡´πµ‘‡¡µ√ °àÕπ∑”°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â ”√«®
≈Ÿ°πÈ”¬ÿß√”§“≠ ‚¥¬«‘∏’ Dipping technique ‡æ◊ËÕÀ“®”π«π§«“¡Àπ“·πàπ¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠
·≈–À≈—ß≈ß¡◊Õ§«∫§ÿ¡µ‘¥µ“¡ª√–‡¡‘πº≈∑ÿ° 7 «—π °“√∑¥ Õ∫„π¿“§ π“¡„™â‡«≈“∑—Èß ‘Èπ 112
«—π

º≈
°“√‡æ“–‡≈’È¬ß Bacillus sphaericus H.5 ‚¥¬„™â∂—ßÀ¡—°‰¥âº≈º≈‘µ 1.5 °√—¡µàÕ≈‘µ√

«—¥§«“¡·√ßµ“¡«‘∏’¡“µ√∞“π‰¥â§à“‡©≈’Ë¬ 500 ITU/mg Cx. quin À√◊Õ¡’§«“¡·√ß¢ÕßπÈ”‡≈’È¬ß
‡™◊ÈÕ (whole beer) ‡∑à“°—∫ 750,000 ITU µàÕ≈‘µ√ ‡¡◊ËÕπ”‰ª∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß
√”§“≠„™âº≈‘µ¿—≥±åπÈ”‡≈’È¬ß‡™◊ÈÕ 1 ≈‘µ√µàÕæ◊Èπ∑’Ëº‘«πÈ” 6 µ“√“ß‡¡µ√ ∑—Èß 3 æ◊Èπ∑’Ë∑’Ë‰¥â§—¥‡≈◊Õ°‰«â
‚¥¬æ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) „™âπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer) 7 ≈‘µ√ æàπ 1 §√—Èß µ‘¥µ“¡
º≈∑ÿ° 7 «—π º≈°“√„™âº≈‘µ¿—≥±å  “¡“√∂§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠√–¬– 3-4 ·≈–µ—«‚¡àß „π
√–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‰¥âπ“π°«à“ 90 «—π (¥—ß· ¥ß„π°√“ø√Ÿª∑’Ë 1) „πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2
(‡√«¥’ 2) æàπ 5 §√—Èß „™âπÈ”‡≈’È¬ß‡™◊ÈÕ§√—Èß≈– 10 ≈‘µ√  “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß
≈Ÿ°πÈ”¬ÿß√”§“≠√–¬– 3-4 ·≈–µ—«‚¡àß „π√–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‡©≈’Ë¬π“π 14 «—π µàÕ
°“√æàπ 1 §√—Èß (¥—ß· ¥ß„π°√“ø√Ÿª∑’Ë 2) ·≈–„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰∑¬“ππ∑å) æàπ 3 §√—Èß
„™âπÈ”‡≈’È¬ß‡™◊ÈÕ§√—Èß≈– 14 ≈‘µ√ æ∫«à“ “¡“√∂≈¥ª√‘¡“≥§«“¡™ÿ°™ÿ¡¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠√–¬–
3-4 ·≈–µ—«‚¡àß √–¥—∫≈¥‰¥â 90 ‡ªÕ√å‡´Áπµå ‡©≈’Ë¬π“π 20 «—π µàÕ°“√æàπ 1 §√—Èß (¥—ß
· ¥ß‰«â„π°√“ø∑’Ë 3) °“√∑¥≈Õß§√—Èßπ’È¡’ ‘Ëß∑’Ëπà“ —ß‡°µ‰¥âÕ¬à“ßÀπ÷Ëß§◊Õ °≈‘Ëπ‡À¡Áπ¢ÕßπÈ”≈¥
≈ß πÈ”„ ¢÷Èπ ¡’≈Ÿ°‰√ ·≈–≈Ÿ°ª≈“À“ßπ°¬Ÿß‡æ‘Ë¡¡“°¢÷Èπ°«à“‡¥‘¡ · ¥ß«à“ Bacillus sphaericus
H.5 ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå∑âÕß∂‘Ëππ’È πÕ°®“°®–≈¥ª√‘¡“≥§«“¡Àπ“·πàπ¢Õß≈Ÿ°πÈ”¬ÿß√”§“≠
‰¥â¥’‰¡àπâÕ¬°«à“ 14 «—π·≈â« ¬—ß “¡“√∂ª√—∫ª√ÿß ¿“æ¢ÕßπÈ”‡ ’¬„Àâ¥’¢÷Èπ‰¥âÕ’°¥â«¬ ∑—Èßπ’È®–
µâÕß»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª
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√Ÿª∑’Ë 1 · ¥ß¢—ÈπµÕπ°“√‡µ√’¬¡À—«‡™◊ÈÕ Bacillus sphaericus H.5 (Stock culture)

Design of a fermentation plant : starter of Bacilus spaericus H.5

Stock culture
(B. sphaericus H.5)

Inoculte in to TSB
(Tryptic soy broth)

Culture on NA
(Nutrient agar)

Cultuere on (NA)
(Nutrient agar)

TSB into
Water bath 65 °C

Inoculate into TSB
(Tryptic soy broth)

TSB. 5 ml
(Tryptic soy broth)

TSB. 100 ml
(Tryptic soy broth)

Fermenter 200 L.

TSB. 1,000 ml
(Tryptic soy broth)
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√Ÿª∑’Ë 2 ∂—ßÀ¡—° (Fermenter) ¢π“¥∫√√®ÿ 200 ≈‘µ√ ∑’Ëæ—≤π“¢÷Èπæ√âÕ¡Õÿª°√≥åµà“ß Ê

Air pump

Stream, Nutrients, Sampling, Acid/base (pH Control), Antiform

H2O+Antibiotic

Fermenter

Air in
Air out

Air filter
Product

√Ÿª∑’Ë 3 · ¥ß°“√∑”ß“π¢≥–À¡—°‡™◊ÈÕ¢Õß∂—ßÀ¡—° Fermenter ¢π“¥®ÿ 200 ≈‘µ√
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µ“√“ß∑’Ë 1 · ¥ß§à“„™â®à“¬«—µ∂ÿ¥‘∫ à«πª√–°Õ∫Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5

 à«πª√–°Õ∫ ª√‘¡“≥∑’Ë„™â √“§“µàÕ≈‘µ√
(%) (∫“∑)

1. Õ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ -Peptone 0.5 28.00
nutrient broth + 0.3% -Beet extract 0.3 26.40
Yeast extract -Yeast extract 0.3 26.40

√«¡ 80.80

2. πÈ”µâ¡∂—Ë«‡À≈◊Õß¥—¥·ª≈ß∑’Ëæ—≤π“¢÷Èπ -∂—Ë«‡À≈◊Õß∫¥ 1 0.50
-‡π◊ÈÕ∫¥·Àâß  0.15 0.075
-¬’ µå∑”¢π¡ 0.15 0.40
-‡°≈◊Õ·°ß 0.15 0.025

√«¡ 1.00

µ“√“ß∑’Ë 2 · ¥ßº≈º≈‘µ·≈–§«“¡‡ªìπæ‘…µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠¢Õß Bacillus sphaericus H.5 ∑’Ë‰¥â®“°
°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ¥â«¬∂—ßÀ¡—° Fermenter

Spore count (cells/ml) Yield(gm/L) Potency (ITU)/mg)
Nutrient broth + 1.6x107 0.95 508
0.3% Yeast extract 1.9x107 1.7x107 1.10 1 512 510

1.7x107 0.95 510
πÈ”µâ¡∂—Ë«‡À≈◊Õß¥—¥·ª≈ß 9.8x107 1.45 495

5.7x108 3.2x108 1.65 1.5 505 500
3.5x108 1.50 500

µ“√“ß∑’Ë 3 · ¥ßº≈°“√∑¥ Õ∫º≈‘µ¿—≥±åπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ
≈Ÿ°πÈ”¬ÿß√”§“≠„π ¿“æ®”≈Õß∏√√¡™“µ‘

«—π %Reduction of Culex quinquefasciatus larvae (L 3-4+pupae)

(À≈—ß Treatment)  —¥ à«π  —¥ à«π  —¥ à«π  —¥ à«π  —¥ à«π
1L=2m2 1L=4m2 1L=6m2 1L=8m2 1L=10m2

1 99 99 99 98 87
15 98 98 96 83 75
30 97 96 93 75 42
45 98 89 82 54 25
60 89 87 80 28 17
75 89 61 57 13 10
90 71 27 22   5   5

}
}

}
}

}
}
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«—π∑’ËÀ≈—ß°“√§«∫§ÿ¡ T=Treatment
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«—π∑’ËÀ≈—ß°“√§«∫§ÿ¡ T=Treatment

Dose : 1L/6m1

T1 T2 T3 T4 T5

°√“ø∑’Ë 1 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1)

°√“ø∑’Ë 2 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2)
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°√“ø∑’Ë 3 ª√– ‘∑∏‘º≈¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole beer) µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠
„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 3 (‰«∑¬“ππ∑å 1)

 √ÿª·≈–«‘®“√≥å
°“√æ—≤π“°“√º≈‘µ®ÿ≈‘π∑√’¬å “¬æ—π∏ÿå∑âÕß∂‘Ëπ Bacillus sphaericus H.5 ‡æ◊ËÕ„™â°”®—¥

≈Ÿ°πÈ”¬ÿß√”§“≠ ‚¥¬Õ“»—¬°√–∫«π°“√‡∑§‚π‚≈¬’™’«¿“ææ◊Èπ∞“π∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ Bacillus
sphaericus H.5 ¥â«¬∂—ßÀ¡—°‡ªìπ∂—ßÀ¡—°‡™◊ÈÕ∑’Ëª√–¥‘…∞å¢÷Èπæ√âÕ¡Õÿª°√≥å¢π“¥ 200 ≈‘µ√
√«¡§à“„™â®à“¬ª√–¡“≥ 50,000 ∫“∑ ‰¥â∂—ßÀ¡—°‡™◊ÈÕ∑’Ë√“§“∂Ÿ°°«à“∂—ßÀ¡—°‡™◊ÈÕ∑’Ë´◊ÈÕ®“°µà“ß
ª√–‡∑» ´÷Ëß¡’√“§“ Ÿßπ—∫‡ªìπ‡ß‘πÀ≈“¬ ‘∫≈â“π∫“∑  Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëæ—≤π“¢÷Èπ√“§“∂Ÿ°
„™â«—µ∂ÿ¥‘∫∑’ËÀ“‰¥âßà“¬„πª√–‡∑» µâπ∑ÿπ‡æ’¬ß 1 ∫“∑µàÕ≈‘µ√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√‡≈’È¬ß
‡™◊ÈÕ∑’Ë´◊ÈÕ®“°µà“ßª√–‡∑»∑’Ë¡’¢“¬∑—Ë«‰ª√“§“∂÷ß 80 ∫“∑µàÕ≈‘µ√ °“√«‘®—¬‡æ◊ËÕæ—≤π“°“√º≈‘µ
§√—Èßπ’Èª√– ∫§«“¡ ”‡√Á®„π√–¥—∫∑’Ëπà“æÕ„® π—∫«à“‰¥â Ÿµ√Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‰¥â¥’ Õ’°∑—Èß¬—ß¡’
§ÿ≥¿“æ·≈–¡’√“§“∂Ÿ°¥â«¬ °“√‡æ“–‡≈’È¬ß‡™◊ÈÕ‚¥¬«‘∏’π’È‰¥âº≈º≈‘µª√–¡“≥ 1.5 °√—¡µàÕ≈‘µ√
«—¥§«“¡‡ªìπæ‘…µàÕ≈Ÿ°πÈ”¬ÿß√”§“≠¡’§«“¡·√ß (Potency) ‡∑à“°—∫ 500 ITU/mg Cx. quin.
¢Õßºß‡™◊ÈÕ (Primary powder) À√◊Õ 750,000 ITU/≈‘µ√ ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ (whole beer)
§«“¡·√ß¢Õßº≈‘µ¿—≥±å 500 ITU/mg Cx. quin. ¬—ß‰¡à Ÿßπ—°®–µâÕß∑”°“√»÷°…“«‘®—¬æ—≤π“
„π√“¬≈–‡Õ’¬¥¢Õßªí®®—¬µà“ßÊ ∑’Ë‡À¡“– ¡ ‡æ◊ËÕ„Àâ®ÿ≈‘π∑√’¬å‡®√‘≠·≈– √â“ß ªÕ√å‰¥â¡“°¢÷Èπ
µàÕ‰ª‡æ◊ËÕ„Àâ‡°‘¥º≈∑’Ë‰¥âº≈‘µ¿—≥±å¡’§«“¡·√ß Ÿß¢÷Èπ ‡æ√“–∂â“¡’ ªÕ√å¡“°  “√ Delta endotoxin
∑’Ë¡’ƒ∑∏‘Ï∑”≈“¬≈Ÿ°πÈ”¬ÿß√”§“≠®–¡’¡“°¢÷Èπ¥â«¬

°“√∑¥≈Õß§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠¥â«¬πÈ”‡≈’È¬ß‡™◊ÈÕ Bacillus sphaericus H.5 (whole
beer) „π¿“§ π“¡∑—Èß 3 ·Ààß ‚¥¬µ—Èß‡ªÑ“À¡“¬∑’Ë®–§«∫§ÿ¡„Àâ≈Ÿ°πÈ”¬ÿß√”§“≠√–¬–ª≈“¬
(L. 3-4) ·≈–µ—«‚¡àß„Àâ‰¥âº≈≈¥≈ß„π√–¥—∫ 90 ‡ªÕ√å‡ Á́πµå º≈°“√§«∫§ÿ¡‰¥â§à“‡©≈’Ë¬µË” ÿ¥
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‡æ’¬ß  2  —ª¥“Àå  „πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 ∑—Èßπ’È®–µâÕßª√—∫ª√ÿßæ—≤π“º≈‘µ¿—≥±å ·≈–ª√‘¡“≥
°“√„™â„Àâ¡’ª√– ‘∑∏‘º≈‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ∑’Ë®–∑”„Àâº≈‘µ¿—≥±å “¡“√∂§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠‰¥â
π“π¢÷Èπ¥—ß‡™àπ„πæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 1 (‡√«¥’ 1) Õ¬à“ß‰√°Áµ“¡ ¿“æ·«¥≈âÕ¡¡’ à«π ”§—≠ ∂â“
 ¿“ææ◊Èπ∑’Ë∑¥≈Õß¡’ªí®®—¬µà“ßÊ ¡“‡°’Ë¬«¢âÕß¥—ß‡™àπæ◊Èπ∑’Ë∑¥≈Õß∑’Ë 2 (‡√«¥’ 2) ¡’πÈ”‰À≈‡¢â“-
ÕÕ°∑ÿ°«—π ª√– ‘∑∏‘º≈¢Õßº≈‘µ¿—≥±å°Á®–≈¥≈ß‰¥â  à«π°“√§«∫§ÿ¡≈Ÿ°πÈ”¬ÿß√”§“≠„πæ◊Èπ∑’Ë
∑¥≈Õß∑’Ë 3 ¡’º≈Õ¬Ÿà‰¥âπ“π‡©≈’Ë¬ 20 «—ππ—Èπ ‡ªìπ‰ª‚¥¬ ¡‡Àµÿ ¡º≈ ∂â“À“°«à“‡æ‘Ë¡§«“¡
·√ß¡“°¢÷ÈπÕ“®®–¡’§«“¡§ß∑π‰¥âπ“π ®–µâÕß»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª °“√«‘®—¬æ—≤π“°“√
º≈‘µ®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß√”§“≠π’È ‡ªìπ·π«∑“ß°“√æ—≤π“‡√‘Ë¡µâπ·∫∫æ÷Ëßµπ‡Õß  “¡“√∂
∑”°“√æ—≤π“µàÕ‰ª‰¥â„πÀ≈“¬‡√◊ËÕß ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ∑’Ë¡’§«“¡·√ß·≈–ª√– ‘∑∏‘º≈¥’‡≈‘»‰¥â
¥â«¬°“√ª√—∫ª√ÿßÕÿª°√≥å°“√À¡—°‡™◊ÈÕ Õ“À“√‡≈’È¬ß‡™◊ÈÕ „Àâ¡’ª√– ‘∑∏‘¿“æ¥’¬‘Ëß¢÷Èπ µ≈Õ¥®π
æ—≤π“∫ÿ§≈“°√„Àâ¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π°≈‰°µà“ßÊ ∑“ß¥â“π°“√¶à“‡™◊ÈÕ·≈–°“√À¡—°‡™◊ÈÕ
°“√„™â®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß°Á‡ªìπ‡æ’¬ß·π«∑“ßÀπ÷Ëß∑’Ë¡’„Àâ‡≈◊Õ°„™â§«∫§Ÿà°—∫«‘∏’Õ◊ËπÊ ¢âÕ¥’
ª√–°“√Àπ÷Ëß®“°°“√„™â®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß§◊Õ ‰¥â —ß‡°µæ∫«à“ Bacillus sphaericus H.5
™à«¬„Àâ·À≈àßπÈ” °ª√°°≈“¬‡ªìππÈ”∑’Ë¡’§ÿ≥¿“æ¥’¢÷Èπ °≈à“«§◊Õ‡¥‘¡πÈ”„π·À≈àß‡æ“–æ—π∏ÿå
≈Ÿ°πÈ”®–¡’ ’¥”¢ÿàπ·≈–¡’°≈‘Ëπ‡À¡Áπ ‡¡◊ËÕ„™âº≈‘µ¿—≥±å®ÿ≈‘π∑√’¬å Bacillus sphaericus H.5 ‰ª
 —°√–¬–Àπ÷Ëß®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¢ÕßπÈ” °≈‘Ëπ®–À“¬‰ª πÈ”‡√‘Ë¡„ ¢÷Èπ ·≈–µàÕ¡“æ∫«à“
 —µ«åπÈ”À≈“¬™π‘¥‡√‘Ë¡‡°‘¥¢÷Èπ ‡™àπ µ—«‰√πÈ” ·≈–ª≈“µ—«‡≈Á°Ê ‡æ‘Ë¡¢÷ÈπÕ¬à“ß‡ÀÁπ‰¥â™—¥ πà“®–¡’
°“√»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª

·π«∑“ß∑’Ë®–¢¬“¬°“√º≈‘µ‰ª Ÿà√–¥—∫Õÿµ “À°√√¡ §‘¥«à“‡ªìπ‰ª‰¥â‰¡à¬“° ∂â“À“°‰¥â
√—∫°“√ π—∫ πÿπ∑—Èß∑“ß¥â“π‡ß‘π∑ÿπ ∫ÿ§≈“°√ ·≈–°“√∫√‘À“√®—¥°“√∑’Ë¥’ °Á®–¡’‚√ßß“πº≈‘µ
®ÿ≈‘π∑√’¬å°”®—¥≈Ÿ°πÈ”¬ÿß‡°‘¥¢÷Èπ‰¥â„πÕπ“§µ ´÷Ëß®–‡ªìπª√–‚¬™πåµàÕ°“√§«∫§ÿ¡¬ÿßæ“À–π”
‚√§∑’Ë‡ªìπªí≠À“„π∑“ß “∏“√≥ ÿ¢‰¥â ”‡√Á®µàÕ‰ª

§”¢Õ∫§ÿ≥
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’ËΩÉ“¬™’««‘∑¬“·≈–π‘‡«»«‘∑¬“∑’Ë‰¥âÕÕ°‰ªª√–‡¡‘πº≈¿“§ π“¡

¢Õ¢Õ∫§ÿ≥ §ÿ≥≈—¥¥“ «—π‚ ¿“ ∑’Ë™à«¬æ‘¡æå‡Õ° “√ ¢Õ¢Õ∫§ÿ≥ ¥√.‚™µ‘°“ ∫ÿ≠-À≈ß ·≈–
§ÿ≥ ÿæ≈ ‡ªÑ“»√’«ß…å ∑’Ë‰¥âµ√«®∑“π·≈–„Àâ§”·π–π”

∑â“¬∑’Ë ÿ¥¢Õ¢Õ∫§ÿ≥ §≥–Õπÿ°√√¡°“√∫√‘À“√»Ÿπ¬å«‘®—¬§«∫§ÿ¡æ◊™‚¥¬™’«Õ‘π∑√’¬å·Ààß
™“µ‘  ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘ ∑’Ë‰¥âÕπÿ‡§√“–Àå∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬§√—Èßπ’È
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√–∫“¥«‘∑¬“¢Õß‚√§‡∑â“™â“ß ·≈–°“√‡ΩÑ“√–«—ßÀπÕπæ¬“∏‘

Wuchereria bancrofti „π¬ÿß∏√√¡™“µ‘

Epidemiology of Filariasis and Bancrofti Filarial Worm Surveillance

in Natural Mosquitoes

 ÿæ≈ ‡ªÑ“»√’«ß…å Supon Paosriwong

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

®—°√«“≈ ™¡¿Ÿ»√’ Jakkrawarn Chompoosri

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ National Institute of Health
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√°√¡°“√·æ∑¬å ªï∑’Ë 26 ©∫—∫∑’Ë 4 ‡¡…“¬π 2544.

∫∑§—¥¬àÕ
ÀπÕπæ¬“∏‘∑’Ë∑”„Àâ‡°‘¥‚√§øî≈“‡√’¬ À√◊Õ‚√§‡∑â“™â“ß (Filarial worm) ∑’Ëæ∫„πª√–‡∑»

‰∑¬¡’ 2 ™π‘¥ §◊Õ Wuchereria bancrofti ·≈– Brugia malayi æ◊Èπ∑’Ë∑’Ë¡’°“√√–∫“¥¢Õß‚√§
·µ°µà“ß°—π Bancroftian filariasis æ∫„πæ◊Èπ∑’Ë∫√‘‡«≥™“¬·¥π‰∑¬-æ¡à“ Malayan filariasis
æ∫¡“°„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ °“√»÷°…“π’È‡ªìπ°“√»÷°…“√–∫“¥«‘∑¬“¢Õß‚√§‡∑â“™â“ß„π
ª√–‡∑»‰∑¬„πªï æ.». 2540 ·≈– æ.». 2541 ·≈–°“√‡ΩÑ“√–«—ßÀπÕπæ¬“∏‘ Wuchereria
bancrofti „π¬ÿß∏√√¡™“µ‘ ‚¥¬‡°Á∫µ—«Õ¬à“ß¬ÿß®“°æ◊Èπ∑’Ë®—ßÀ«—¥µà“ßÊ §◊Õ ®—ßÀ«—¥µ“° ·¡àŒàÕß Õπ
·≈– ®—ßÀ«—¥√–πÕß „πªï æ.». 2542 ·≈– 2543 ®“°π—Èπ∑”°“√µ√«®À“ÀπÕπæ¬“∏‘‚¥¬«‘∏’
immunochromatography ®”π«π 47 µ—«Õ¬à“ß ÷́Ëß¡’¬ÿß∑—ÈßÀ¡¥ 1,014 µ—« º≈°“√µ√«®¬—ß‰¡à
æ∫ÀπÕπæ¬“∏‘ Wuchereria bancrofti „π¬ÿß®“°∏√√¡™“µ‘

Abstract
There are 2 types of filarial worms distributed in Thailand. Wuchereria

bancrofti is widespread in the area of Thailand-Myanmar border. Brugia malayi is
highly found in the south of Thailand. We study epidemiology of filariasis during
1997-1998 and Bancrofti filarial worm surveillance in natural mosquitoes. Mos-
quitoes were collected from 3 provinces in Thailand (Tak, Mae Hong Son and
Ranong) in 1999 and 2000. There were 47 samples (1,014 mosquitoes) detected
for Bancrofti filarial worm. None of them were found by immunochromatography.

Keywords
Filariasis, Wuchereria bancrofti, mosquitoes
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∫∑π”
‚√§øî≈“‡√’¬ (Filariasis) ∑’Ëæ∫„πª√–‡∑»‰∑¬‡ªìπ™π‘¥ Lymphatic filariasis (¡’µ—«

·°àÕ“»—¬Õ¬Ÿà„π√–∫∫πÈ”‡À≈◊Õß) ́ ÷Ëß¡’‡æ’¬ß 2 ™π‘¥ §◊Õ Wuchereria bancrofti ·≈– Brugia
malayi æ◊Èπ∑’Ë∑’Ë¡’°“√√–∫“¥¢Õß‚√§·µ°µà“ß°—π Bancroftian filariasis æ∫„πæ◊Èπ∑’Ë∫√‘‡«≥
™“¬·¥π‰∑¬-æ¡à“ ‡™àπ ®—ßÀ«—¥°“≠®π∫ÿ√’ √–πÕß ·≈–µ“° Malayan filariasis æ∫„πæ◊Èπ∑’Ë
®—ßÀ«—¥∑“ßΩíòßµ–«—πÕÕ°¢Õß¿“§„µâ ‡™àπ ®—ßÀ«—¥™ÿ¡æ√  ÿ√“…Æ√å∏“π’ π§√»√’∏√√¡√“™ æ—∑≈ÿß
ªíµµ“π’ ·≈– π√“∏‘«“ 1-3 «ß®√™’«‘µ¢Õßæ¬“∏‘‚√§‡∑â“™â“ß·∫àß‰¥â‡ªìπ 2 √–¬– §◊Õ√–¬–„π¬ÿß
·≈–√–¬–„π§π √–¬–„π¬ÿß‡√‘Ë¡®“°¬ÿßæ“À–‰ª°—¥§π∑’Ë¡’‡™◊ÈÕæ¬“∏‘√–¬– microfilaria ‡™◊ÈÕ
æ¬“∏‘®–‡¢â“ Ÿàµ—«¬ÿß ·≈–æ—≤π“‡ªìπµ—«ÕàÕπ √–¬–µà“ßÊ §◊Õ L1, L2 ·≈– L3 ´÷Ëß‡ªìπµ—«ÕàÕπ
√–¬–µ‘¥µàÕ (infective stage) √–¬–„π§π‡√‘Ë¡‡¡◊ËÕ¡’¬ÿßæ“À–∑’Ë¡’µ—«ÕàÕπ√–¬–∑’Ë 3 ¡“°—¥§π
µ—«ÕàÕπ√–¬–∑’Ë 3 ®–‰™ºà“π√Õ¬·º≈‡¢â“ Ÿà√–∫∫πÈ”‡À≈◊Õß ·≈–æ—≤π“‡ªìπµ—«ÕàÕπ√–¬–∑’Ë 4
√–¬–∑’Ë 5 ·≈–µ—«·°à (adult) µ“¡≈”¥—∫ ‡¡◊ËÕ¡’°“√º ¡æ—π∏ÿå°—π¢Õßµ—«·°à ®–ª≈àÕ¬
microfilaria ‡¢â“ Ÿà√–∫∫‰À≈‡«’¬π‚≈À‘µ¢Õß§π √–¬–‡«≈“µ—Èß·µàµ—«ÕàÕπ√–¬–∑’Ë 3 ‡¢â“ Ÿà
√à“ß°“¬®π “¡“√∂µ√«®æ∫ microfilaria „π°√–· ‚≈À‘µ  ”À√—∫æ¬“∏‘™π‘¥ W. bancrofti
ª√–¡“≥ 9 ‡¥◊Õπ ·≈– Brugia malayi ª√–¡“≥ 3 ‡¥◊Õπ Õ“¬ÿ¢Õß microfilaria ‚¥¬∑—Ë«‰ª
®–¡’Õ“¬ÿª√–¡“≥ 6-12 ‡¥◊Õπ æ¬“∏‘µ—«·°à¡’Õ“¬ÿª√–¡“≥ 5-10 ªï  Ÿß ÿ¥∂÷ß 40 ªï µ—«·°à∑’Ë
Õ“»—¬Õ¬Ÿà„π√–∫∫πÈ”‡À≈◊Õß∑”„ÀâµàÕ¡πÈ”‡À≈◊Õß ·≈–À≈Õ¥πÈ”‡À≈◊ÕßÕ—°‡ ∫ (lymphedema)
‡°‘¥¿“«–∑’Ë‡√’¬°«à“‚√§‡∑â“™â“ß (elephantiasis)1,4,5

¬ÿßæ“À–∑’Ë∑”„Àâ‡°‘¥‚√§‡∑â“™â“ß‚¥¬ W. bancrofti §◊Õ Culex spp., Aedes spp.,
Mansonia spp. ·≈– Anopheles spp.6-8 ®“°√“¬ß“π9 ¢Õß°Õß‚√§‡∑â“™â“ß°√¡§«∫§ÿ¡‚√§
µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢ æ.». 2535 ‰¥â∑”°“√ ”√«®®”π«πºŸâªÉ«¬‚√§‡∑â“™â“ß∑—ÈßÀ¡¥ 49
®—ßÀ«—¥ æ∫ºŸâªÉ«¬∑’Ë¢÷Èπ∑–‡∫’¬π√—°…“®”π«π 3,450 √“¬ ®”·π°‡ªìπºŸâªÉ«¬™“«‰∑¬®”π«π 2,730
√“¬ ºŸâªÉ«¬™“«µà“ß™“µ‘∑’Ë¡“∑”ß“π„πª√–‡∑»‰∑¬®”π«π 720 √“¬ ·π«‚πâ¡„πÕπ“§µ §“¥«à“
Õ—µ√“§«“¡™ÿ°™ÿ¡¢Õß‚√§‡∑â“™â“ß≈¥≈ß‡√◊ËÕ¬Ê ·µàªí®®ÿ∫—πª√–‡∑»‰∑¬¡’·√ßß“π®“°ª√–‡∑»
‡æ◊ËÕπ∫â“π‡¢â“¡“ª√–°Õ∫Õ“™’æ√—∫®â“ß µ“¡‡¢µ‡¡◊Õß ·≈–À¡Ÿà∫â“π‡ªìπ®”π«π¡“°°√–®“¬Õ¬Ÿà
∑—Ë«‰ª‡°◊Õ∫∑ÿ°¿“§¢Õßª√–‡∑» ·√ßß“π‡À≈à“π’È à«π„À≠à‡ªìπ™“«æ¡à“√âÕ¬≈– 60-7010 °“√
§âπÀ“ºŸâªÉ«¬‚√§‡∑â“™â“ß√–¬–·æ√à‡™◊ÈÕ æ√âÕ¡∑—Èß°“√‡ΩÑ“√–«—ßÀπÕπæ¬“∏‘™π‘¥ W. bancrofti
„π¬ÿß∏√√¡™“µ‘®–¡’ª√–‚¬™πåµàÕ°“√§«∫§ÿ¡‚√§‰¡à„Àâ·æ√à°√–®“¬ Ÿà —ß§¡„À≠à‰¥â¥’¡“°¢÷Èπ

«— ¥ÿ·≈–«‘∏’°“√
»÷°…“¢âÕ¡Ÿ≈°“√§âπÀ“ºŸâªÉ«¬‚√§‡∑â“™â“ß ®“°√“¬ß“πª√–®”ªï 2540 ·≈– 2541 ¢Õß

°Õß‚√§‡∑â“™â“ß °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢ ´÷Ëß®“°√“¬ß“π‰¥â®”·π°‡ªìπ
√“¬®—ßÀ«—¥∑’Ë§âπÀ“ºŸâªÉ«¬®”π«πª√–™“°√∑’Ëµ√«®‚≈À‘µ ®”π«πºŸâªÉ«¬∑’Ë¡’ÀπÕπæ¬“∏‘√–¬–
microfilaria ®”π«πºŸâªÉ«¬µàÕ¡πÈ”‡À≈◊ÕßÕ—°‡ ∫ ·≈–®”π«πºŸâªÉ«¬∑’Ë¡’Õ«—¬«–∫«¡‚µ §—¥
‡≈◊Õ°®—ßÀ«—¥∑’Ëæ∫ºŸâªÉ«¬∑’Ë’¡’ÀπÕπæ¬“∏‘√–¬– microfilaria ™π‘¥ W. bancrofti ´÷Ëß®—ßÀ«—¥∑’Ë



129

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

‡≈◊Õ°»÷°…“§◊Õ ·¡àŒàÕß Õπ µ“° ·≈–√–πÕß µ‘¥µ—Èß°—∫¥—°· ß‰ø„πæ◊Èπ∑’Ëµà“ßÊ ‡ªî¥‡§√◊ËÕß
√–À«à“ß‡«≈“ 18.00 π. ∂÷ß 06.00 π. ¢Õß«—π√ÿàß¢÷Èπ ¥”‡π‘π°“√ 4 §√—Èß„πªïß∫ª√–¡“≥ 2543
§◊Õ ‡¥◊Õπæƒ»®‘°“¬π æ.». 2542, ‡¥◊Õπ¡’π“§¡, æƒ…¿“§¡ ·≈– ‘ßÀ“§¡ æ.». 2543
®”·π°™π‘¥·≈–‡æ»¢Õß¬ÿß ‚¥¬„™â°≈âÕß stereomicroscope ¥Ÿ≈—°…≥–∑“ß —≥∞“π«‘∑¬“π—∫
®”π«π¬ÿß·µà≈–™π‘¥‡°Á∫„πÀ≈Õ¥ cryotube ‡°Á∫·™à„π∂—ß‰π‚µ√‡®π‡À≈« (Õÿ≥À¿Ÿ¡‘ 70°C)
π”°≈—∫¡“¬—ßÀâÕßªØ‘∫—µ‘°“√ ‡æ◊ËÕµ√«®À“ antigen ¢Õß Bancroftian filariasis ‚¥¬«‘∏’
immunochromatography (commercial test kit)11

º≈
®“°¢âÕ¡Ÿ≈ ∂“π°“√≥å‚√§‡∑â“™â“ß æ.». 2540  ·≈– æ.». 2541 (µ“√“ß∑’Ë 1) ®—ßÀ«—¥µ“°

¡’ºŸâªÉ«¬∑’Ë¢÷Èπ∑–‡∫’¬π√—°…“·≈–¡’ºŸâªÉ«¬„À¡à¡“°∑’Ë ÿ¥ °“√§âπÀ“ºŸâªÉ«¬‚√§‡∑â“™â“ß‚¥¬°Õß‚√§
‡∑â“™â“ß °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢ ‚¥¬∑”°“√‡®“–‡≈◊Õ¥°≈ÿà¡ª√–™“°√
‡ ’Ë¬ß‡æ◊ËÕÀ“ÀπÕπæ¬“∏‘√–¬– microfilaria (µ“√“ß∑’Ë 2, 3) æ∫«à“ ®—ßÀ«—¥·¡àŒàÕß Õπ¡’
Õ—µ√“°“√æ∫ÀπÕπæ¬“∏‘√–¬– microfilaria (MPR) ¡“°∑’Ë ÿ¥ ́ ÷Ëß‡∑à“°—∫ 0.59 (æ.». 2540)
·≈– 0.49 (æ.». 2541)

µ“√“ß∑’Ë 1  ∂“π°“√≥å‚√§‡∑â“™â“ß æ.». 2540 ·≈– æ.». 2541

®—ßÀ«—¥ ºŸâªÉ«¬∑’Ë¢÷Èπ∑–‡∫’¬π√—°…“ ºŸâªÉ«¬„À¡à

æ.». 2540 æ.». 2541 æ.». 2540 æ.». 2541
µ“° 367 258 12 18
·¡àŒàÕß Õπ 31 12 0 12
√–πÕß 10 5 4 0
∑—Ë«ª√–‡∑» 1,251 874 100 86

µ“√“ß∑’Ë 2 °“√§âπÀ“ºŸâªÉ«¬‚√§‡∑â“™â“ß æ.». 2540

®—ßÀ«—¥ µ√«®‚≈À‘µ ºŸâªÉ«¬¡’‡™◊ÈÕæ¬“∏‘ ºŸâªÉ«¬µàÕ¡ ºŸâªÉ«¬Õ«—¬«–

B.m. W.b. MPR (√âÕ¬≈–) πÈ”‡À≈◊Õß ∫«¡‚µ (√“¬)
Õ—°‡ ∫ (√“¬)

µ“° 22,442 0 12 0.05 0 1
·¡àŒàÕß Õπ 852 0 5 0.59 0 0
√–πÕß 1,116 0 0 0 0 0
∑—Ë«ª√–‡∑» 95,352 51 53 0.11 3 2
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µ“√“ß∑’Ë 3 °“√§âπÀ“ºŸâªÉ«¬‚√§‡∑â“™â“ß æ.». 2541

®—ßÀ«—¥ µ√«®‚≈À‘µ ºŸâªÉ«¬¡’‡™◊ÈÕæ¬“∏‘ ºŸâªÉ«¬µàÕ¡ ºŸâªÉ«¬Õ«—¬«–

B.m. W.b. MPR (√âÕ¬≈–) πÈ”‡À≈◊Õß ∫«¡‚µ (√“¬)
Õ—°‡ ∫ (√“¬)

µ“° 21,114 0 17 0.08 1 0
·¡àŒàÕß Õπ 2,426 0 12 0.49 0 0
√–πÕß 1,427 0 0 0 0 0
∑—Ë«ª√–‡∑» 99,257 44 31 0.08 7 9

À¡“¬‡Àµÿ B.m. À¡“¬∂÷ß Brugia malayi
W.b. À¡“¬∂÷ß Wuchereria bancrofti
MPR À¡“¬∂÷ß Microfilaria positive rate

‡¥◊Õπæƒ»®‘°“¬π æ.». 2542 µ‘¥µ—Èß°—∫¥—°· ß‰ø„πæ◊Èπ∑’ËÕ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥
·¡àŒàÕß Õπ ¬ÿß°≈“ß§◊π∑’Ë®—∫‰¥â¡’À≈“¬™π‘¥ §◊Õ Armigeres spp., Culex quinquefasciatus,
Culex fuscocephala, Culex spp., Anopheles spp. ·≈– Aedes spp. º≈°“√µ√«®ÀπÕπ
æ¬“∏‘ W. bancrofti ‚¥¬«‘∏’ immunochromatography ‰¡àæ∫ÀπÕπæ¬“∏‘„π¬ÿß (µ“√“ß∑’Ë 4)

µ“√“ß∑’Ë 4 ¬ÿß¿“§ π“¡ ®.·¡àŒàÕß Õπ ‡¥◊Õπæƒ»®‘°“¬π æ.». 2542

°—∫¥—°· ß‰ø  ∂“π∑’Ë ™π‘¥¢Õß¬ÿß ‡æ» ®”π«π (µ—«) º≈°“√µ√«®
ÀπÕπæ¬“∏‘

°—∫¥—°∑’Ë 1 ∫â“π‡≈¢∑’Ë 46 Armigeres spp. ‡¡’¬ 36 Negative
À¡Ÿà∑’Ë 6 Armigeres spp. ºŸâ 29 Negative
Õ.‡¡◊Õß Culex quinquefasciatus ‡¡’¬ 1 Negative
®.·¡àŒàÕß Õπ Culex spp. ‡¡’¬ 2 Negative

Culex spp. ºŸâ 4 Negative
°—∫¥—°∑’Ë 2 ∫â“π‡≈¢∑’Ë 31/1 Anopheles spp. ‡¡’¬ 5 Negative

À¡Ÿà∑’Ë 6 Aedes sp. ‡¡’¬ 1 Negative
Õ.‡¡◊Õß Culex quinquefasciatus ‡¡’¬ 7 Negative
®.·¡àŒàÕß Õπ Culex fuscocephala ‡¡’¬ 1 Negative

Culex spp. ‡¡’¬ 8 Negative
Culex spp. ºŸâ 4 Negative

°—∫¥—°∑’Ë 3 ∫â“π‡≈¢∑’Ë 3 Culex spp. ‡¡’¬ 9 Negative
À¡Ÿà∑’Ë 6
Õ.‡¡◊Õß
®.·¡àŒàÕß Õπ
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‡¥◊Õπ¡’π“§¡ æ.». 2543 µ‘¥µ—Èß°—∫¥—°· ß‰ø Õ”‡¿Õ ∫‡¡¬ ®—ßÀ«—¥·¡àŒàÕß Õπ ¬ÿß
∑’Ë®—∫‰¥â§◊Õ Cx. spp., Amigeres spp. ·≈– Anopheles spp. º≈°“√µ√«®ÀπÕπæ¬“∏‘
W. bancrofti ‰¡àæ∫ÀπÕπæ¬“∏‘ (µ“√“ß∑’Ë 5)

µ“√“ß∑’Ë 5 ¬ÿß¿“§ π“¡ ®.·¡àŒàÕß Õπ ‡¥◊Õπ¡’π“§¡ æ.». 2543

°—∫¥—°· ß‰ø  ∂“π∑’Ë ™π‘¥¢Õß¬ÿß ®”π«πµ—« º≈°“√µ√«®
ÀπÕπæ¬“∏‘

°—∫¥—°∑’Ë 1  ∂“π∑’ËÕπ“¡—¬ Culex spp. 6 Negative
∫â“π “¡·≈∫ Armigeres spp. 20 Negative
µ. “¡·≈∫
Õ. ∫‡¡¬
®.·¡àŒàÕß Õπ

°—∫¥—°∑’Ë 2 ‚√ß¿“æ¬πµå‡≈Á° Culex spp. 3 Negative
∫â“π “¡·≈∫ Armigeres spp. 2 Negative
µ. “¡·≈∫
Õ. ∫‡¡¬
®.·¡àŒàÕß Õπ

°—∫¥—°∑’Ë 3 ‚√ß¿“æ¬πµå Culex sp. 1 Negative
√‘¡Àâ«¬ Armigeres sp. 1 Negative
∫â“π “¡·≈∫ Anopheles sp. 1 Negative
µ. “¡·≈∫
Õ. ∫‡¡¬
®.·¡àŒàÕß Õπ

‡¥◊Õπæƒ…¿“§¡ æ.». 2543 µ‘¥µ—Èß°—∫¥—°· ß‰ø Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥√–πÕß ¬ÿß∑’Ë®—∫
‰¥â ‰¥â·°à Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx. lutzia, Amigeres spp.
·≈– Cx. spp. º≈°“√µ√«®ÀπÕπæ¬“∏‘ W. bancrofti ‰¡àæ∫ÀπÕπæ¬“∏‘ (µ“√“ß∑’Ë 6)

µ“√“ß∑’Ë 6 ¬ÿß¿“§ π“¡ ®.√–πÕß ‡¥◊Õπæƒ…¿“§¡ æ.». 2543

°—∫¥—°· ß‰ø  ∂“π∑’Ë ™π‘¥¢Õß¬ÿß ‡æ» ®”π«π (µ—«) º≈°“√µ√«®
ÀπÕπæ¬“∏‘

„™â°—∫¥—°· ß‰ø À¡Ÿà∑’Ë 5 Culex quinquefasciatus ‡¡’¬ 13 Negative
3 ‡§√◊ËÕßµ‘¥µ—Èß ∫â“πª“°πÈ” Culex quinquefasciatus ºŸâ 4 Negative
Àà“ß°—π µ.ª“°πÈ” Culex tritaeniorhynchus ‡¡’¬ 17 Negative
ª√–¡“≥ Õ.‡¡◊Õß Culex tritaeniorhynchus ºŸâ 4 Negative
5 À≈—ß§“‡√◊Õπ ®.√–πÕß Cx. lutzia ‡¡’¬ 2 Negative

Armigeres sp. ‡¡’¬ 1 Negative
Cx. spp. ‡¡’¬ 14 Negative
Cx. spp. ºŸâ 4 Negative
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‡¥◊Õπ ‘ßÀ“§¡ æ.». 2543 µ‘¥µ—Èß°—∫¥—°· ß‰ø∑’ËÕ”‡¿Õ·¡à Õ¥ ·≈–Õ”‡¿Õ·¡à√–¡“¥
®—ßÀ«—¥µ“° ¬ÿß∑’Ë®—∫‰¥â¡’À≈“¬™π‘¥§◊Õ Cx. gelidus, Cx. tritaeniorhynchus, Cx. quinque-
fasciatus, Cx. spp., Mansonia spp., Anopheles spp., Aedes spp., Coquilletidia
crassipes, Amigeres spp. ·≈– Anopheles barbirostris º≈°“√µ√«®ÀπÕπæ¬“∏‘
W. bancrofti ‰¡àæ∫ÀπÕπæ¬“∏‘ (µ“√“ß∑’Ë 7)

µ“√“ß∑’Ë 7 ¬ÿß¿“§ π“¡ ®.µ“° ‡¥◊Õπ  ‘ßÀ“§¡ æ.». 2543

°—∫¥—°· ß‰ø  ∂“π∑’Ë ™π‘¥¢Õß¬ÿß ‡æ» ®”π«π (µ—«) º≈°“√µ√«®
ÀπÕπæ¬“∏‘

„™â°—∫¥—° µ.∑à“ “¬≈«¥ Cx. gelidus ‡¡’¬ 142 Negative
· ß‰ø Õ.·¡à Õ¥ Cx. gelidus ºŸâ 93 Negative
4 ‡§√◊ËÕß ®.µ“° Cx. spp. ‡¡’¬ 93 Negative
µ‘¥µ—ÈßÀà“ß°—π Cx. spp. ºŸâ 36 Negative
ª√–¡“≥ Mansonia spp. ‡¡’¬ 3 Negative
5 À≈—ß§“‡√◊Õπ Anopheles spp. ‡¡’¬ 9 Negative

Coquilletidia crassipes ‡¡’¬ 1 Negative
Coquilletidia crassipes ºŸâ 1 Negative
Aedes sp. ‡¡’¬ 1 Negative
Armigeres spp. ‡¡’¬ 4 Negative

„™â°—∫¥—° µ.·¡à®–‡√“ Cx. triaeniorhynchus ‡¡’¬ 157 Negative
· ß‰ø 4 µ—« Õ.·¡à√–¡“¥ Cx. triaeniorhynchus ºŸâ 29 Negative
µ‘¥µ—ÈßÀà“ß°—π ®.µ“° Cx. quinquefasciatus ‡¡’¬ 7 Negative
ª√–¡“≥ 5 Cx. gelidus ‡¡’¬ 2 Negative
À≈—ß§“‡√◊Õπ Cx. gelidus ºŸâ 1 Negative

Anopheles barbirostris ‡¡’¬ 5 Negative
Anopheles spp. ‡¡’¬ 8 Negative
Armigeres spp. ‡¡’¬ 13 Negative
Cx. spp. ‡¡’¬ 146 Negative
Cx. spp. ºŸâ 63 Negative

«‘®“√≥å
º≈°“√µ√«®ÀπÕπæ¬“∏‘ W. bancrofti „π¬ÿß∑’Ë®—∫‰¥â®“° 3 ®—ßÀ«—¥ (·¡àŒàÕß Õπ,

µ“° ·≈–√–πÕß) æ.». 2543 ¬—ß‰¡àæ∫ÀπÕπæ¬“∏‘™π‘¥π’È„π¬ÿß Õ¬à“ß‰√°Áµ“¡°“√‡ΩÑ“√–«—ß
¬—ß‡ªìπ ‘Ëß∑’Ë®”‡ªìπ ¡“µ√°“√°“√§«∫§ÿ¡‚√§∑’Ë°√–∑√«ß “∏“√≥ ÿ¢ ‰¥â¥”‡π‘π°“√Õ¬Ÿà§◊Õ

1. ¡“µ√°“√µàÕ‡™◊ÈÕ ´÷Ëß‰¥â·°à °“√§âπÀ“ºŸâªÉ«¬, °“√„™â¬“√—°…“ºŸâªÉ«¬, °“√µ‘¥µ“¡ºŸâ
ªÉ«¬ ·≈–°“√ Õ∫ «π‚√§

2. ¡“µ√°“√µàÕ¬ÿß ‰¥â·°à °“√§«∫§ÿ¡∑“ß ‘Ëß·«¥≈âÕ¡ ·≈–°“√≈¥°“√ —¡º— √–À«à“ß
§π·≈–¬ÿß
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3. ¡“µ√°“√µàÕ§π ‰¥â·°à °“√„Àâ ÿ¢»÷°…“ ·≈–°“√øóôπøŸ ¿“æºŸâªÉ«¬
¡“µ√°“√‡À≈à“π’È¥”‡π‘π°“√‰¥âÕ¬à“ß¥’ ∑”„Àâ®”π«πºŸâªÉ«¬‚√§‡∑â“™â“ß≈¥≈ß12 ªí≠À“∑’Ë

Õ“®®–‡°‘¥¢÷Èπ§◊Õ„π°≈ÿà¡ºŸâªÉ«¬ asymptomatic microfilaremia ºŸâªÉ«¬°≈ÿà¡π’È¬—ß‰¡à¡’Õ“°“√
∑’Ë‡ÀÁπ‰¥â ·µà “¡“√∂·æ√à‡™◊ÈÕÀπÕπæ¬“∏‘ microfilaria ´÷Ëß‰À≈‡«’¬πÕ¬Ÿà„π°√–· ‚≈À‘µ
πÕ°®“°π’È¬ÿß∑’ Ë “¡“√∂‡ªìπæ“À–¢Õß‚√§‡∑â“™â“ß¡’À≈“¬™π‘¥ ®“°√“¬ß“π¢ÕßÕß§å°“√
Õπ“¡—¬‚≈°ªï §.». 199213 æ∫«à“ ¬ÿß Culex quinquefasciatus  “¡“√∂‡ªìπæ“À–π”‡™◊ÈÕ
æ¬“∏‘ nocturnal periodic W. bancrofti „π‡¢µ‡¡◊Õß¢ÕßÀ≈“¬ª√–‡∑»·∂∫‡Õ‡™’¬·≈–‡Õ‡™’¬
µ–«—πÕÕ°‡©’¬ß„µâ ‡™àπ ª√–‡∑»®’π, ‰µâÀ«—π, Õ’¬‘ªµå, ∫√“´‘≈, Õ‘π‡¥’¬, ‡πª“≈, »√’≈—ß°“,
æ¡à“, øî≈‘ªªîπ å, ‡«’¬¥π“¡ ·≈–À¡Ÿà‡°“–¡—≈¥’ø ´÷Ëß·À≈àß‡æ“–æ—π∏ÿå¢Õß¬ÿß√”§“≠™π‘¥π’È
§◊Õ ∑“ß√–∫“¬πÈ”‡ ’¬ §≈Õß´÷Ëß¡’‡»…¢¬–¡Ÿ≈ΩÕ¬, πÈ”§√”„µâ∂ÿπ∫â“π ·≈–®“°°“√»÷°…“¢Õß
°Õ∫°“≠®πå ·≈–§≥–14 ‚¥¬»÷°…“§«“¡ “¡“√∂„π°“√‡ªìπæ“À–π”‡™◊ÈÕæ¬“∏‘ W. bncrofti
¢Õß¬ÿß√”§“≠ Culex quinquefasciatus „πª√–‡∑»‰∑¬ ‚¥¬π”¬ÿß√”§“≠¡“∑¥≈Õß°‘π‡≈◊Õ¥
ºŸâªÉ«¬™“«æ¡à“∑’Ë¡’‡™◊ÈÕ‡≈’È¬ß‰«â 14 «—π ·≈â«π”¡“ºà“À“µ—«ÕàÕπæ¬“∏‘√–¬–µ‘¥µàÕ (L3, infective
stage) æ∫«à“ Õ—µ√“°“√·æ√à‡™◊ÈÕ„π¬ÿß¡’§à“ª√–¡“≥√âÕ¬≈– 80 ®“°°“√ ÿà¡µ√«®·√ßß“π®“°
ª√–‡∑»‡æ◊ ËÕπ∫â“π∑’ Ë‡¢â“¡“ª√–°Õ∫Õ“™’æµ“¡‡¢µ‡¡◊Õß ·≈–À¡Ÿ à∫â“π ‚¥¬ ”π—°ß“π
 “∏“√≥ ÿ¢®—ßÀ«—¥√à«¡°—∫°Õß‚√§‡∑â“™â“ß æ∫«à“ ¡’Õ—µ√“°“√æ∫‡™◊ÈÕ‚√§æ¬“∏‘‡∑â“™â“ß„π
‚≈À‘µ√âÕ¬≈– 2 ‡ªìπ™π‘¥ W. bancrofti „π·√ßß“πµà“ß¥â“«ªïß∫ª√–¡“≥ 2541 æ∫ºŸâªÉ«¬
√–¬–·æ√à‡™◊ÈÕ„π 12 ®—ßÀ«—¥ ‰¥â·°à °√ÿß‡∑æ¡À“π§√, π§√ª∞¡, ππ∑∫ÿ√’, π§√π“¬°, ª∑ÿ¡∏“π’,
æ√–π§√»√’Õ¬ÿ∏¬“,  ÿæ√√≥∫ÿ√’,  ¡ÿ∑√ª√“°“√,  ¡ÿ∑√ ß§√“¡,  ¡ÿ∑√ “§√,  ‘ßÀå∫ÿ√’ ·≈–
Õà“ß∑Õß15 ¥—ßπ—ÈπÀ“°‰¡à¡’°“√§«∫§ÿ¡‚√§π’È„π·√ßß“πµà“ß¥â“« ¿“¬„π 5-10 ªï ¢â“ßÀπâ“ ª√–‡∑»
‰∑¬Õ“®®–¡’§π∑’Ë¡’‡™◊ÈÕæ¬“∏‘‚√§‡∑â“™â“ß™π‘¥ W. bancrofti Õ¬Ÿà¿“¬„π√à“ß°“¬„π∑ÿ°®—ßÀ«—¥
¢Õßª√–‡∑»

°‘µµ‘°√√¡ª√–°“»
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°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿßæ“À–‚¥¬„™â Oil Surfactant

Efficacy of the Oil Surfactant against Larvae & Pupae

of the Vector Mosquitoes

Õ¿‘«—Ø ∏«—™ ‘π Apiwat Tawatsin

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

ª√–§Õß æ—π∏åÕÿ‰√ Prakong Phan-Urai
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µ’æ‘¡æå„π «“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ªï∑’Ë 16 ©∫—∫∑’Ë 7-9 °√°Æ“§¡-°—π¬“¬π 2540.

∫∑§—¥¬àÕ
„πÕ¥’µ¡“µ√°“√∑’Ë„™â„π°“√§«∫§ÿ¡¬ÿß¡ÿàß‡πâπ‰ª∑’Ë°“√„™â “√‡§¡’°”®—¥·¡≈ß´÷Ëß°àÕ„Àâ

‡°‘¥ªí≠À“µ“¡¡“¡“°¡“¬‰¡à«à“®–‡ªìπæ‘…‡©’¬∫æ≈—πÀ√◊Õæ‘…‡√◊ÈÕ√—ßµàÕºŸâ„™â µ≈Õ¥®π°“√‡°‘¥
¡≈æ‘…µàÕ ‘Ëß·«¥≈âÕ¡ ¥—ßπ—Èππ—°«‘∑¬“»“ µ√å®÷ß‡√‘Ë¡„Àâ§«“¡ π„®°—∫°“√§«∫§ÿ¡¬ÿß‚¥¬„™â«‘∏’Õ◊ËπÊ
°“√§«∫§ÿ¡¬ÿß‚¥¬«‘∏’∑“ß°“¬¿“æ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë “¡“√∂π”¡“∑¥·∑π°“√„™â “√‡§¡’‰¥â
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“ª√– ‘∑∏‘º≈¢Õß Oil Surfactant ´÷Ëß
‡ªìππÈ”¡—π∑’Ë °—¥¡“®“°æ◊™„π°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥ §◊Õ Aedes
aegypti, Culex quinquefasciatus ·≈– Anopheles dirus ·≈–À“ª√‘¡“≥∑’Ë‡À¡“– ¡„π
°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß™π‘¥µà“ßÊ ¥—ß°≈à“« º≈°“√»÷°…“æ∫«à“ Oil Surfactant ¡’
ª√– ‘∑∏‘º≈„π°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥ ·µà “¡“√∂°”®—¥µ—«‚¡àß‰¥â
¥’°«à“≈Ÿ°πÈ” §«“¡ “¡“√∂„π°“√°”®—¥¬ÿß∑—Èß 3 ™π‘¥ ‡√’¬ßµ“¡≈”¥—∫§◊Õ An. dirus, Ae. aegypti
·≈– Cx. quinquefasciatus ∑—Èßπ’Èª√‘¡“≥∑’Ë‡À¡“– ¡„π°“√°”®—¥¬ÿß An. dirus §◊Õ 2 µl
µàÕæ◊Èπ∑’Ë 50 µ√.´¡. (‡∑’¬∫‡∑à“°—∫ 4 ≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 10,000 µ√.¡.)  à«πª√‘¡“≥∑’Ë
‡À¡“– ¡ ”À√—∫¬ÿß Ae. aegypti ·≈– Cx. quinquefusciatus §◊Õ 5 µl µàÕæ◊Èπ∑’Ëº‘« 50
µ√.´¡. (‡∑’¬∫‡∑à“°—∫ 10 ≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 10,000 µ√.¡.) º≈°“√»÷°…“π’È„™â‡ªìπ¢âÕ¡Ÿ≈
‡∫◊ÈÕßµâπ„π°“√æ‘®“√≥“π” Oil Surfactant ¡“„™â„π°“√§«∫§ÿ¡¬ÿßæ“À–·∑π°“√„™â “√‡§¡’
·µà®–µâÕß¡’°“√»÷°…“∂÷ßª√– ‘∑∏‘º≈¢Õß Oil Surfactant „π°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß
¬ÿßæ“À–„π¿“§ π“¡ µ≈Õ¥®π»÷°…“∂÷ßº≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡µàÕ‰ª

Abstract
Mosquito control strategies in the former time was focused on chemical

insecticides which caused not only acute or chronic toxicity to human beings but
also polluted the environment. On account of the attempt by several scientists,
many other strategies were introduced to replace chemical uses and one of these
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strategies was physical control. Laboratory study of insecticide effect of the Oil
Surfactant, the water insoluble surfactant that has physical mechanism, was carried
out in both larvae and pupae of the three mosquito species, Aedes aegypti, Culex
quinquefasciatus and Anopheles dirus. The results revealed that mosquito pupae
are more affected by the Oil Surfactant than larvae and An. dirus was most
affected, Ae. aegypti next and Cx. quinquefasciatus the least. Moreover, the
appropriate amount of the Oil Surfactant for the control of An. dirus was two µl.
per 50 cm2 of the surface area (this was equivalent to four litres per hectare), while
the appropriate amount for Ae. aegypti and Cx. quinquefasciatus was five µl. per
50 cm2 of the surface area (this was equivalent to ten litres per hectare). However
the results of the Oil Surfactant from this study are preliminary data to be considered
as an alternative insecticide instead of chemical insecticides, further studies of
effectiveness in field mosquito-control and environmental impact are necessary.

Keywords
Oil Surfactant, mosquitoes, Ae. aegypti, Cx. quinquefasciatus, An. dirus

∫∑π”
¬ÿßπÕ°®“°®– √â“ß§«“¡‡¥◊Õ¥√âÕπ√”§“≠‚¥¬°“√°—¥°‘π‡≈◊Õ¥·≈â« ∫“ß§√—Èß¬—ß‡ªìπµ—«°“√

π”‚√§√â“¬¡“ Ÿà¡πÿ…¬å ‚√§µ‘¥µàÕ´÷Ëß¡’¬ÿß‡ªìπæ“À–¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬‚√§ ∑’Ë ”§—≠‰¥â·°à ‚√§
‰¢â‡≈◊Õ¥ÕÕ° ‚√§‰¢â ¡ÕßÕ—°‡ ∫ ‚√§‡∑â“™â“ß ·≈–‚√§¡“≈“‡√’¬ ‡ªìπµâπ (Borror, 1976; Beaty,
1996) ‚√§µ‘¥µàÕ‡À≈à“π’È‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬ ∑”≈“¬∑√—æ¬“°√
¡πÿ…¬å´÷Ëß‡ªìπ∑√—æ¬“°√Õ—π¡’§à“¬‘Ëß¢Õßª√–‡∑»√«¡∑—Èß √â“ß§«“¡‡ ’¬À“¬∑“ß‡»√…∞°‘®‡ªìπ
®”π«π¡“° „π∫√√¥“‚√§√â“¬‡À≈à“π’È¡’‡æ’¬ß‚√§‰¢â ¡ÕßÕ—°‡ ∫‡∑à“π—Èπ∑’Ë “¡“√∂ªÑÕß°—π‰¥â
¥â«¬«—§´’π ¥—ßπ—Èπ°“√§«∫§ÿ¡ª√–™“°√¬ÿßæ“À–µ≈Õ¥®π°“√ªÑÕß°—πµπ‡Õß¡‘„Àâ∂Ÿ°¬ÿß°—¥®÷ß
‡ªìπ¡“µ√°“√∑’Ë ”§—≠¬‘Ëß„π°“√ªÑÕß°—π‚√§ „πÕ¥’µ¡“µ√°“√∑’Ë„™â„π°“√§«∫§ÿ¡¬ÿß¡—°¡ÿàß‡πâπ
‰ª∑’Ë°“√„™â “√‡§¡’°”®—¥·¡≈ß ´÷Ëß‰¥â°àÕ„Àâ‡°‘¥ªí≠À“µ“¡¡“¡“°¡“¬ ‰¡à«à“®–‡ªìπªí≠À“æ‘…
‡©’¬∫æ≈—πÀ√◊Õæ‘…‡√◊ÈÕ√—ßµàÕºŸâ„™â‚¥¬µ√ß µ≈Õ¥®π°“√‡°‘¥¡≈æ‘…µàÕ ‘Ëß·«¥≈âÕ¡ ( ‘√‘«—≤πå,
2521; æ“≈“¿, 2537) πÕ°®“°π’È¬ÿß∫“ß™π‘¥‰¥â¡’«‘«—≤π“°“√‡æ◊ËÕ°“√Õ¬Ÿà√Õ¥ ‡™àπ°“√ √â“ß
§«“¡µâ“π∑“πµàÕ‡§¡’°”®—¥·¡≈ß„π°≈ÿà¡ Organophosphate ¢Õß ¬ÿß Aedes aegypti
(Madhukar and Pillai, 1970; Phanthumachinda, 1979) ‡ªìπµâπ ∑”„Àâ°“√„™â‡§¡’
°”®—¥·¡≈ß‡À≈à“π’È‰¡à‰¥âº≈ π—°«‘∑¬“»“ µ√å®÷ß‡√‘Ë¡„Àâ§«“¡ π„®°—∫°“√§«∫§ÿ¡¬ÿß‚¥¬«‘∏’Õ◊ËπÊ
‡™àπ °“√§«∫§ÿ¡‚¥¬«‘∏’∑“ß°“¬¿“æ °“√§«∫§ÿ¡‚¥¬™’««‘∏’ °“√§«∫§ÿ¡≈—°…≥–∑“ßæ—π∏ÿ°√√¡
‡ªìπµâπ (United Nations, 1982) °“√§«∫§ÿ¡‚¥¬«‘∏’∑“ß°“¬¿“æ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë
 “¡“√∂π”¡“„™â∑¥·∑π°“√„™â “√‡§¡’‰¥â °“√»÷°…“§√—Èßπ’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√
‡æ◊ËÕÀ“ª√– ‘∑∏‘º≈¢Õß Oil Surfactant ´÷Ëß‡ªìππÈ”¡—π∑’Ë °—¥¡“®“°æ◊™ „π°“√°”®—¥≈Ÿ°πÈ”
·≈–µ—«‚¡àß¢Õß¬ÿßæ“À– µ≈Õ¥®πÀ“ª√‘¡“≥∑’Ë‡À¡“– ¡„π°“√π”‰ª„™âµàÕ‰ª



137

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

«— ¥ÿ·≈–«‘∏’°“√
Oil Surfactant : πÈ”¡—π´÷Ëß °—¥‰¥â¡“®“°æ◊™¡’≈—°…≥–‡À≈«  ’‡À≈◊ÕßÕ”æ—π pH 6.5

‰¡à≈–≈“¬πÈ”  à«πª√–°Õ∫∑’Ë ”§—≠‡ªìπæ«° Mono-ethoxy oleic acid ·≈– Di-ethoxy-
cetostearyl alcohol (Accotec Co.Ltd., personal communication)

¬ÿß∑’Ë„™â„π°“√»÷°…“ : „™â≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿßæ“À– 3 ™π‘¥ §◊Õ
- ¬ÿß Aedes aegypti æ“À–‚√§‰¢â‡≈◊Õ¥ÕÕ°
- ¬ÿß Culex quinquefasciatus æ“À–‚√§‡∑â“™â“ß
- ¬ÿß Anopheles dirus æ“À–‚√§¡“≈“‡√’¬

«‘∏’°“√»÷°…“
: °“√∑¥≈Õß∑—ÈßÀ¡¥°√–∑”„πÀâÕßªØ‘∫—µ‘°“√¢Õß°≈ÿà¡ß“π°’Ø«‘∑¬“  ∂“∫—π«‘®—¬

«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ ‚¥¬§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢ÕßÀâÕßªØ‘∫—µ‘°“√„ÀâÕ¬Ÿà„π™à«ß 27±1˚C ·≈–
§«“¡™◊Èπ —¡æ—∑∏å 80±10% RH ∑”°“√∑¥≈Õß„™â Oil Surfactant °—∫ ≈Ÿ°πÈ”√–¬–∑’Ë 4 ·≈–
µ—«‚¡àß¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥ „π∫’°‡°Õ√å¢π“¥§«“¡®ÿ 400 ¡≈. ‡ âπºà“»Ÿπ¬å°≈“ß 8 ´¡.
æ◊Èπ∑’Ëº‘« ~50 µ√.´¡. ‚¥¬·µà≈–∫’°‡°Õ√å®–„ àπÈ” 250 ¡≈. ·≈–„ à≈Ÿ°πÈ”À√◊Õµ—«‚¡àß 30 µ—«
„™âª√‘¡“≥¢Õß Oil Surfactant ∑¥≈Õß·µ°µà“ß°—π 5 √–¥—∫ µ—Èß·µà 1-5 ‰¡‚§√≈‘µ√ ´÷Ëß®–
∑¥≈Õß È́”√«¡∑—ÈßÀ¡¥ 10 §√—Èß ·≈–∑ÿ°§√—Èß®–¡’°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â„ à Oil Surfactant ∫—π∑÷°
º≈°“√µ“¬¢Õß≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë 48 ™—Ë«‚¡ßÀ≈—ß°“√
∑¥≈Õß ·≈â«π”¡“§”π«≥Õ—µ√“°“√µ“¬ (% mortality) ‚¥¬¡’‡ß◊ËÕπ‰¢«à“∂â“Õ—µ√“°“√µ“¬
¢Õß°≈ÿà¡§«∫§ÿ¡ Õ¬Ÿà„π™à«ß 5-20% ®–µâÕßπ”Õ—µ√“°“√µ“¬∑—ÈßÀ¡¥„π§√—Èßπ—Èπ¡“ª√—∫¥â«¬
Abbottûs formula (Abbott, 1925) ·µà∂â“Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡§«∫§ÿ¡ <5% °Á®–„™â
Õ—µ√“°“√µ“¬®√‘ß‰¥â‡≈¬
Abbottûs formula :

Õ—µ√“°“√µ“¬ =
Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡∑¥≈Õß-Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡§«∫§ÿ¡

X 100
100-Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡§«∫§ÿ¡

 ∂‘µ‘∑’Ë„™â„π°“√»÷°…“

1. Õ—µ√“°“√µ“¬ (% mortality) =
®”π«π≈Ÿ°πÈ”À√◊Õµ—«‚¡àß∑’Ëµ“¬

X 100
®”π«π≈Ÿ°πÈ”À√◊Õµ—«‚¡àß∑’Ë∑¥≈Õß

2. °“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß°“√µ“¬¢Õßµ—«‚¡àß·≈–≈Ÿ°πÈ”
„™â°“√∑¥ Õ∫ ¡¡µ‘∞“π§«“¡·µ°µà“ß√–À«à“ß§à“ —¥ à«π¢Õß Õßª√–™“°√

    
Z  =

( P1- P2)-( P1- P2)

Ppooled (1-Ppooled) 1 + 1
n1 n2

P1 =  —¥ à«π¢Õßª√–™“°√µ—«‚¡àß∑’Ë»÷°…“
P2 =  —¥ à«π¢Õßª√–™“°√≈Ÿ°πÈ”∑’Ë»÷°…“

(

( (
(

          [ ]
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P1 =  —¥ à«π¢Õßª√–™“°√µ—«‚¡àßµ“¡ ¡¡µ‘∞“π
P2 =  —¥ à«π¢Õßª√–™“°√≈Ÿ°πÈ”µ“¡ ¡¡µ‘∞“π

Ppooled =  —¥ à«π¢Õßª√–™“°√√«¡ =
x1+x2
n1 n2

X1 = ®”π«πµ—«‚¡àß∑—ÈßÀ¡¥∑’Ëµ“¬
X2 = ®”π«π≈Ÿ°πÈ”∑—ÈßÀ¡¥∑’Ëµ“¬
n1 = ®”π«πµ—«‚¡àß∑—ÈßÀ¡¥∑’Ë∂Ÿ°∑¥≈Õß
n2 = ®”π«π≈Ÿ°πÈ”∑—ÈßÀ¡¥∑’Ë∂Ÿ°∑¥≈Õß

º≈°“√∑¥≈Õß
°“√»÷°…“ª√– ‘∑∏‘º≈¢Õß Oil Surfactant µàÕ≈Ÿ°πÈ”¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥∑’Ë»÷°…“

æ∫«à“ “¡“√∂∑”„Àâ≈Ÿ°πÈ”¬ÿß Anopheles dirus µ“¬‰¥â¡“°∑’Ë ÿ¥Õ¬Ÿà„π™à«ß 50.5-61.4% √Õß
≈ß¡“‡ªìπ≈Ÿ°πÈ”¬ÿß Aedes aegypti µ“¬Õ¬Ÿà„π™à«ß 22.9-44.3% ·≈–∑”„Àâ≈Ÿ°πÈ”¬ÿß Culex
quinquefasciatus µ“¬Õ¬Ÿà„π™à«ß 17.1-38.6% (√Ÿª∑’Ë 1 )

 à«π°“√»÷°…“ª√– ‘∑∏‘º≈µàÕµ—«‚¡àß¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥ æ∫«à“ “¡“√∂∑”„Àâµ—«
‚¡àß¢Õß¬ÿß An. dirus µ“¬ 100% ∑’Ë∑ÿ°§«“¡‡¢â¡¢âπ ∑”„Àâµ—«‚¡àß¢Õß¬ÿß Ae. aegypti  ·≈–
Cx. quinquefasciatus µ“¬Õ¬Ÿà„π™à«ß 91.7-95.8% ·≈– 25.0-63.3% µ“¡≈”¥—∫
(√Ÿª∑’Ë 2)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘º≈¢Õß Oil Surfactant √–À«à“ß≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß
æ“À–∑—Èß 3 ™π‘¥ æ∫«à“ Oil Surfactant ¡’º≈„π°“√°”®—¥µ—«‚¡àß‰¥â¥’°«à“≈Ÿ°πÈ”Õ¬à“ß¡’π—¬
 ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (p < 0.001) Õ—µ√“µ“¬¢Õßµ—«‚¡àßµàÕ≈Ÿ°πÈ” (Pupae/larvae mortality
ratio) Õ¬Ÿà„π™à«ß 1.71-2.99 (µ“√“ß∑’Ë 1)

®“°°“√∑¥≈Õßµ≈Õ¥°“√»÷°…“§√—Èßπ’È‰¡à¡’§√—Èß„¥‡≈¬∑’ËÕ—µ√“°“√µ“¬¢Õß°≈ÿà¡§«∫§ÿ¡ >
5% Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡§«∫§ÿ¡¢Õß≈Ÿ°πÈ”®–Õ¬Ÿà„π™à«ß 0-1.7% ·≈–¢Õßµ—«‚¡àßÕ¬Ÿà„π™à«ß
0.8-3.9% ¥—ßπ—ÈπÕ—µ√“°“√µ“¬¢Õß°≈ÿà¡∑¥≈Õß®÷ß„™âÕ—µ√“°“√µ“¬®√‘ß∑—ÈßÀ¡¥

µ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘º≈¢Õß Oil Surfactant µàÕ≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß Ae. aegypti,
Cx. quinquefasciatus ·≈– An. dirus

Mosquitoes Larvae(L) Pupae(P) P/L Statistical Value

  total  %  total % mortality  Z p

tested mortality tested  mortality ratio
Ae. aegypti 1,500 31.33 1,500 93.60 2.99 35.22 <0.001
Cx. quinquefasciatus 1,500 25.47 1,500 43.60 1.71 10.26 <0.001
An. dirus 1,500 55.13 1,500 100 1.81 29.47 <0.001

(
(

(
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√Ÿª∑’Ë 1 §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥ (Volume) ¢Õß Oil Surfactant °—∫Õ—µ√“°“√µ“¬ (Mortality
rate) ¢Õß≈Ÿ°πÈ”¬ÿß An. dirus, Ae. aegypti ·≈– Cx. quinquefasciatus

√Ÿª∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥ (Volume) ¢Õß Oil Surfactant °—∫Õ—µ√“°“√µ“¬ (Mortality
rate) ¢Õßµ—«‚¡àß¬ÿß An. dirus, Ae. aegypti ·≈– Cx. quinquefasciatus
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 √ÿª·≈–«‘®“√≥å
®“°º≈¢Õß°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ Oil Surfactant ¡’ª√– ‘∑∏‘º≈„π°“√°”®—¥≈Ÿ°πÈ”·≈–

µ—«‚¡àß¢Õß¬ÿßæ“À–∑—Èß 3 ™π‘¥∑’Ë»÷°…“ ∑—Èßπ’È “¡“√∂∑”„Àâµ—«‚¡àßµ“¬‰¥â¡“°°«à“≈Ÿ°πÈ” 1.71-2.99
‡∑à“ ‚¥¬ Oil Surfactant ®–¡’º≈µàÕ≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß Anopheles dirus ¡“°∑’Ë ÿ¥ √Õß
≈ß‰ª‡ªìπ¬ÿß Aedes aegypti ·≈– Culex quinquefasciatus µ“¡≈”¥—∫ ª√‘¡“≥∑’Ë‡À¡“– ¡„π
°“√π”‰ª„™â°”®—¥¬ÿß An. dirus §◊Õ Õ¬à“ßπâÕ¬ 2 ‰¡‚§√≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 50 µ√.´¡. (‡∑’¬∫
‡∑à“°—∫Õ¬à“ßπâÕ¬ 4 ≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 10,000 µ√.¡.) „π¢≥–∑’Ë®–µâÕß„™âª√‘¡“≥¡“°¢÷Èπ ”À√—∫¬ÿß
Ae. aegypti ·≈– Cx. quinquefasciatus §◊Õ Õ¬à“ßπâÕ¬ 5 ‰¡‚§√≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 50 µ√.´¡.
(‡∑’¬∫‡∑à“°—∫Õ¬à“ßπâÕ¬ 10 ≈‘µ√ µàÕæ◊Èπ∑’Ëº‘« 10,000 µ√.¡.)

°≈‰°¢Õß Oil Surfactant ∑’Ë∑”„Àâ≈Ÿ°πÈ”·≈–µ—«‚¡àßµ“¬π—Èπ ¡‘‰¥â‡°‘¥®“°§«“¡‡ªìπ
æ‘…‡©°‡™àπ “√‡§¡’°”®—¥·¡≈ß∑—Ë«Ê ‰ª ·µà Oil Surfactant ®–¡’§ÿ≥ ¡∫—µ‘∑’Ë‡√’¬°«à“ physical
wetting action (Accoted Co.Ltd., personal communication) ∑’Ë®–∑”„Àâ∑àÕÀ“¬„®¢Õß
≈Ÿ°πÈ” (siphon) ·≈–µ—«‚¡àß (trumpet) ‡ ’¬§ÿ≥ ¡∫—µ‘„π°“√ªÑÕß°—ππÈ”®“° ¿“æ hydrophobia
°≈“¬‡ªìπ hydrophilia ¢≥–∑’Ë‡ªî¥À“¬„®√—∫ÕÕ°´‘‡®π ∑”„ÀâπÈ” “¡“√∂ºà“π∑àÕÀ“¬„®‡¢â“‰ª
 Ÿà√–∫∫∑“ß‡¥‘πÀ“¬„® ‡ªìπº≈„Àâ≈Ÿ°πÈ”·≈–µ—«‚¡àß‡°‘¥¿“«–°“√¢“¥ÕÕ°´‘‡®π (anoxia) ·≈–
µ“¬„π∑’Ë ÿ¥ ª√“°Ø°“√≥å¥—ß°≈à“«π’È®–¡’º≈µàÕµ—«‚¡àß¡“°°«à“≈Ÿ°πÈ” (Mcmullen and Hill,
1971) ∑—Èßπ’ È‡π◊ ËÕß®“°µ—«‚¡àß®”‡ªìπµâÕßÀ“¬„®√—∫‡Õ“ÕÕ°´‘‡®π®“°Õ“°“»‡Àπ◊Õº‘«πÈ”
(atmospheric oxygen) ºà“π trumpet ‡æ’¬ß∑“ß‡¥’¬«‡∑à“π—Èπ (Kettle, 1984) ®÷ß¡’‚Õ°“ 
∑’Ë®– —¡º— °—∫ Oil Surfactant ´÷Ëß‡§≈◊Õ∫Õ¬Ÿà∑’Ëº‘«πÈ”‰¥â¡“° „π¢≥–∑’Ë≈Ÿ°πÈ”À≈“¬™π‘¥
πÕ°®“°®– “¡“√∂À“¬„®‡Õ“ atmospheric oxygen ºà“π∑“ß siphon ·≈â« ¬—ß “¡“√∂∑’Ë®–
À“¬„®‡Õ“ÕÕ°´‘‡®π∑’Ë¡’Õ¬Ÿà„ππÈ” (dissolved oxygen) ºà“π∑“ßÕ«—¬«–À“¬„®¢â“ß≈”µ—«
(posterior spiracle) ‰¥âÕ’°¥â«¬ (Borror, 1976) ·≈–‡¡◊ËÕæ‘®“√≥“∂÷ß¢π“¥§«“¡¬“«¢Õß
∑àÕÀ“¬„®·≈–≈—°…≥–°“√≈Õ¬µ—«„ππÈ” æ∫«à“ Oil Surfactant πà“®–¡’º≈„Àâ≈Ÿ°πÈ”∑’Ë‰¡à¡’ siphon
À√◊Õ¡’ siphon  —Èπµ“¬¡“°°«à“≈Ÿ°πÈ”∑’Ë¡’ siphon ¬“« ‡ÀÁπ‰¥â®“°°“√∑’Ë¬ÿß An. dirus ´÷Ëß
‰¡à¡’∑àÕÀ“¬„®·≈–≈Õ¬µ—«¢π“π°—∫º‘«πÈ”µ“¬¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“° —¡º— °—∫ Oil Surfactant ́ ÷Ëß
‡§≈◊Õ∫Õ¬Ÿà∑’Ëº‘«πÈ”µ≈Õ¥∑—Èß≈”µ—« µà“ß®“°¬ÿßÕ’° Õß™π‘¥´÷Ëß≈Õ¬µ—«∑”¡ÿ¡°—∫º‘«πÈ” ∑”„Àâ
‡©æ“–ª≈“¬ ÿ¥¢Õß∑àÕÀ“¬„® —¡º— °—∫ Oil Surfactant

¬ÿß Cx. quinquefasciatus µ“¬πâÕ¬°«à“¬ÿß Ae. aegypti ‡π◊ËÕß®“°¡’∑àÕÀ“¬„®∑’Ë¬“«°«à“
·≈–Õ“®‡ªìπ‡æ√“–≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß¬ÿß Cx. quinquefasciatus ‚¥¬∏√√¡™“µ‘Õ“»—¬Õ¬Ÿà
„ππÈ”‡πà“‡ ’¬  “¡“√∂¡’™’«‘µÕ¬Ÿà‰¥â„π ¿“æ·«¥≈âÕ¡∑’Ëª√‘¡“≥ÕÕ°´‘‡®πµË” ®÷ß∑πµàÕ°“√¢“¥
ÕÕ°´‘‡®π ‰¥â¡“°°«à“¬ÿß Ae. aegypti ·≈– An. dirus ´÷Ëß„π∏√√¡™“µ‘Õ“»—¬Õ¬Ÿà„ππÈ” –Õ“¥
µâÕß°“√ª√‘¡“≥ÕÕ°´‘‡®π Ÿß„π°“√¥”√ß™’«‘µ

¡’¢âÕ¥’À≈“¬ª√–°“√ ”À√—∫°“√π” Oil Surfactant ¡“„™â„π°“√§«∫§ÿ¡¬ÿß Õ“∑‘‡ªìπ
πÈ”¡—π∑’Ë °—¥‰¥â¡“®“°æ◊™ Õß§åª√–°Õ∫ à«π„À≠à‡ªìπ‰¢¡—πæ«° Oleic acid ´÷Ëß “¡“√∂
 ≈“¬µ—«‰¥âÕ¬à“ß ¡∫Ÿ√≥å„π∏√√¡™“µ‘ (complete biodegradability) (Accotec Co.Ltd.,
personal communication) ‰¡à∑”≈“¬ ¿“«–·«¥≈âÕ¡ ·≈– “¡“√∂°”®—¥µ—«ÕàÕπ¢Õß¬ÿß‰¥â
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∑—Èß√–¬–≈Ÿ°πÈ”·≈–µ—«‚¡àß ®÷ß¡’¢âÕ‰¥â‡ª√’¬∫¡“°°«à“°“√„™â™’«‘π∑√’¬å∫“ß™π‘¥ ‡™àπ·∫§∑’‡√’¬∑’Ë
„™â°”®—¥≈Ÿ°πÈ”¬ÿß ́ ÷Ëß®–„™â‰¥â‡©æ“–°—∫√–¬–≈Ÿ°πÈ”‡∑à“π—Èπ ‡æ√“–µâÕßÕ“»—¬°“√°‘π·∫§∑’‡√’¬‡¢â“‰ª
Õ’°∑—Èß°≈‰°„π°“√°”®—¥≈Ÿ°πÈ”·≈–µ—«‚¡àß¢Õß Oil Surfactant π—Èπ‡ªìπ·∫∫ physical wetting
action ®÷ß∑”„Àâª√“»®“°ªí≠À“°“√ √â“ß§«“¡µâ“π∑“π¢Õß¬ÿß

º≈°“√»÷°…“π’È “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„π°“√æ‘®“√≥“π” Oil Surfactant ´÷Ëß
‡ªìπº≈‘µ¿—≥±å„À¡à¡“„™â„π°“√§«∫§ÿ¡¬ÿßæ“À–∑¥·∑π°“√„™â “√‡§¡’ ·≈–‡π◊ËÕß®“°¬—ß‰¡à
‡§¬¡’√“¬ß“π°“√«‘®—¬„π‡√◊ËÕßπ’È„πª√–‡∑»‰∑¬ ®÷ßπà“®–‰¥â¡’°“√»÷°…“µàÕ‰ª∂÷ßª√– ‘∑∏‘¿“æ
·≈–§«“¡‡ªìπ‰ª‰¥â„π°“√π” Oil Surfactant ¡“„™â„π¿“§ π“¡ µ≈Õ¥®π»÷°…“∂÷ßº≈
°√–∑∫Õ—πÕ“®®–¡’µàÕ ‘Ëß¡’™’«‘µÕ◊ËπÊ ∑’Ë‡ªìπª√–‚¬™πå·≈– ‘Ëß·«¥≈âÕ¡µàÕ‰ª
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≈—°…≥–∑’Ë ”§—≠¢Õß¬ÿßπ—Èπ ·∫∫∑’Ë Õß‡≈◊Õ°®“°√“¬™◊ËÕ«‘∑¬“»“ µ√å¢Õß¬ÿß ‡¡◊ËÕ‡≈◊Õ°√“¬™◊ËÕ
‚ª√·°√¡®–· ¥ßº≈‡ªìπ≈—°…≥–∑’Ë ”§—≠¢Õß¬ÿßπ—Èπæ√âÕ¡¿“æª√–°Õ∫·≈–¢âÕ¡Ÿ≈¥â“πÕ◊ËπÊ ‡™àπ
·À≈àß‡æ“–æ—π∏ÿå §«“¡ ”§—≠∑“ß°“√·æ∑¬å  ”À√—∫°“√„™âß“π‚ª√·°√¡π’È ºŸâ„™â‡æ’¬ß·µà∑”
µ“¡¢—ÈπµÕπ ´÷Ëß¡’§”Õ∏‘∫“¬‡ªìπ¿“…“‰∑¬µ“¡∑’Ëª√“°Ø∫π®Õ¿“æ

Abstract
The objective of this research was to develop the computer program for

helping the work of mosquito taxonomy in Thailand. A program named Keymos.exe
was made for identifyting twenty-five species of mosquito vectors in two ways.
First, the user selected the taxonomic characteristics of mosquitoes which were
shown by figures respectively  until finally could get the scientific name of mosquito
vectors. Second, the user selected the scientific name from the list, and then the
program showed the description and other data such as breeding sites, medical
importance and control of that mosquito. This program is easy to use for anyone
without so much computer skill due to the Thai language that was used in the
software.

Keywords
Mosquito vectors, identification, mosquito taxonomy



143

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

∫∑π”
°“√»÷°…“∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿß„πª√–‡∑»‰∑¬‰¥â¡’ºŸ â°√–∑”Õ¬à“ßµàÕ‡π◊ËÕß

‡π◊ËÕß®“°ª√–‡∑»‰∑¬‡ªìπª√–‡∑»„π·∂∫√âÕπ∑’Ë¡’¬ÿß™ÿ°™ÿ¡ „πªï æ.». 2535 π‘¿“ ·≈–§≥–1

‰¥â√“¬ß“π°“√æ∫¬ÿß∑’Ë‰¡à‡§¬¡’√“¬ß“π«à“æ∫„πª√–‡∑»‰∑¬ 1  °ÿ≈ 1 ™π‘¥ §◊Õ Zeugnomyia
gracilis √«¡‡ªìπ 412 ™π‘¥ ´÷Ëß„π¬ÿß∑—ÈßÀ¡¥π’È®–¡’°≈ÿà¡¬ÿß∑’Ë‡ªìπæ“À–π”‚√§¡“ Ÿà§π ‰¥â·°à
‚√§¡“≈“‡√’¬ ‡∑â“™â“ß ‰¢â‡≈◊Õ¥ÕÕ° ·≈–‰¢â ¡ÕßÕ—°‡ ∫ √«¡∑—Èß¬ÿß√”§“≠ °“√®”·π°™π‘¥
¢Õß¬ÿß‡À≈à“π’È®–Õ¬Ÿà„π√Ÿª·∫∫¢Õß°“√„™â‡Õ° “√µà“ßÊ ‡™àπ Õÿ√ÿ≠“°√ ·≈–§≥–2 ‰¥â»÷°…“·≈–
®—¥∑”‡ªìπ§Ÿà¡◊Õ√Ÿª¿“ææ√âÕ¡§”∫√√¬“¬‡ªìπ¿“…“‰∑¬ ‡æ◊ËÕ„™â®”·π°™π‘¥¢Õß¬ÿß∑’Ë‡ªìπæ“À– 35
™π‘¥  à«π Rattanarithikul and Panthusiri3 ‰¥â®—¥∑”§Ÿà¡◊Õ√Ÿª¿“æ®”·π°™π‘¥¬ÿßæ“À–‡™àπ
°—π‚¥¬∑”‡ªìπ¿“…“Õ—ß°ƒ… ¥—ßπ—Èπ‡æ◊ËÕ‡ªìπ°“√æ—≤π“ß“π¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿßæ“À– ´÷Ëß
‡ªìπß“π∑’Ë¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°°“√∑’Ë “¡“√∂®”·π°™π‘¥¬ÿßæ“À–‰¥â®–‡ªìπæ◊Èπ∞“ππ”‰ª Ÿà
°“√»÷°…“„π¥â“πÕ◊ËπÊ ‚¥¬‡©æ“–¥â“π°“√ªÑÕß°—π·≈–§«∫§ÿ¡‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ Õ’°∑—Èß
ªí®®ÿ∫—π‰¥â¡’ºŸâπ”§Õ¡æ‘«‡µÕ√å¡“„™â™à«¬„πß“π«‘®—¬·≈–¥â“π°“√‡√’¬π°“√ Õπµà“ßÊ ‡™àπ ®‘µµ‘
·≈–§≥–4 ‰¥âæ—≤π“‚ª√·°√¡™à«¬§”π«≥§à“¥—™π’§«“¡™ÿ°™ÿ¡¢Õß¬ÿß≈“¬ π‘√—π¥√å ·≈–√—™¿Ÿ¡‘5

‰¥âæ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„™â§”π«≥·≈–«‘‡§√“–Àåº≈°“√∑¥≈Õß∑“ßøî ‘° å  ÿ™“¥“
·≈–§≥–6 ‰¥â √â“ß·∫∫‡√’¬π§Õ¡æ‘«‡µÕ√å™à«¬ Õπ ”À√—∫«‘™“‡§¡’∑—Ë«‰ª ‡ªìπµâπ ‚¥¬„π
Õ¥’µ∑’Ëºà“π¡“°“√®”·π°™π‘¥¬ÿß®“°‡Õ° “√µâÕßÕ“»—¬ºŸâ¡’ª√– ∫°“√≥å∑“ß¥â“πÕπÿ°√¡«‘∏“π
®÷ß®–„™âß“π‰¥âÕ¬à“ß∂Ÿ°µâÕß ·≈–®“°§«“¡°â“«Àπâ“∑“ß¥â“π§Õ¡æ‘«‡µÕ√å∑’Ë‰¥â¡’°“√π”¡“
ª√–¬ÿ°µå„™âß“π∑“ß«‘∑¬“»“ µ√å¥â“πµà“ßÊ Õ¬à“ß°«â“ß¢«“ß ¥—ßπ—Èπ®÷ß§«√∑’Ë®–π”§Õ¡æ‘«‡µÕ√å¡“
™à«¬„π°“√®”·π°™π‘¥¢Õß¬ÿßæ“À–„πª√–‡∑»‰∑¬ ‚¥¬∫ÿ§≈“°√∑’Ë®–„™â‰¡à®”‡ªìπµâÕß¡’§«“¡√Ÿâ
∑“ß¥â“π§Õ¡æ‘«‡µÕ√å ·≈–§«“¡√Ÿâ∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿßæ“À–™π‘¥µà“ßÊ ¡“°π—°
Õ’°∑—Èß‡æ◊ËÕ‡ªìπ°“√æ—≤π“ß“π∑“ß¥â“πÕπÿ°√¡«‘∏“π„Àâ∑—π°—∫§«“¡°â“«Àπâ“¢Õßß“π∑“ß¥â“ππ’È
„πµà“ßª√–‡∑»¥—ß‡™àπ∑’ËÕ‡¡√‘°“ ‰¥â¡’°“√æ—≤π“‚ª√·°√¡™à«¬„π°“√®”·π°™π‘¥¢Õß¬ÿß„π‡¢µ
Õ‡¡√‘°“7 ¥—ßπ—Èπ§≥–ºŸâ«‘®—¬®÷ß‰¥â¥”‡π‘π°“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å¡“„™â™à«¬®”·π°™π‘¥
°≈ÿà¡¬ÿßæ“À–„πª√–‡∑»‰∑¬ ´÷Ëß®–ª√–°Õ∫¥â«¬¬ÿß„π °ÿ≈ Culex, Mansonia, Aedes ·≈–
Anopheles √«¡ 25 ™π‘¥ æ√âÕ¡∑—Èßπ”‡ πÕ¢âÕ¡Ÿ≈„π¥â“πÕ◊ËπÊ ¢Õß¬ÿßæ“À–™π‘¥π—ÈπÊ

«— ¥ÿ·≈–«‘∏’°“√
°“√»÷°…“∑“ß¥â“πÕπÿ°√¡«‘∏“π ‡µ√’¬¡¢âÕ¡Ÿ≈∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿßæ“À–„π

ª√–‡∑»‰∑¬ª√–°Õ∫¥â«¬ ™◊ËÕ™π‘¥¬ÿßæ“À– ´÷Ëß·∫àßµ“¡‚√§∑’Ë‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢„π
ª√–‡∑»‰∑¬‰¥â·°à ‚√§¡“≈“‡√’¬ ‡∑â“™â“ß ‰¢â‡≈◊Õ¥ÕÕ° ·≈–‰¢â ¡ÕßÕ—°‡ ∫ ‚¥¬¬ÿß®–‡ªìπ∑—Èß
™π‘¥æ“À–À≈—°·≈–æ“À–√Õß √«¡ 25 ™π‘¥ µ√«® Õ∫≈—°…≥–∑“ß —≥∞“π«‘∑¬“¿“¬πÕ°
®—¥∑”§Ÿà¡◊Õ«‘π‘®©—¬™◊ËÕ«‘∑¬“»“ µ√å¬ÿß„π°≈ÿà¡π’Èæ√âÕ¡«“¥√Ÿª· ¥ß≈—°…≥–∑’Ë ”§—≠µ“¡∑’Ëª√“°Ø
„π§Ÿà¡◊Õ ‚¥¬¬ÿß·µà≈–™π‘¥§âπ§«â“À“¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫·À≈àß‡æ“–æ—π∏ÿå §«“¡ ”§—≠∑“ß°“√
·æ∑¬å ™’««‘∑¬“ π‘‡«»«‘∑¬“ ·≈–°“√§«∫§ÿ¡ ®“°ß“π«‘®—¬·≈–‡Õ° “√µà“ßÊ ´÷Ëß√Ÿª¿“æ«“¥
·≈–√“¬≈–‡Õ’¬¥∑—ÈßÀ¡¥‡ªìπ¢âÕ¡Ÿ≈∑’Ë®–„™âªÑÕπ‡¢â“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’Ë‰¥â®—¥∑”¢÷Èπ
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°“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ‰¥â∑”°“√«‘‡§√“–Àåªí≠À“·≈–¢—ÈπµÕπ°“√∑”ß“π ÷́Ëß
®–ª√–¬ÿ°µå§«“¡√Ÿâ¥â“π°“√®”·π°™π‘¥¢Õß¬ÿß°—∫§Õ¡æ‘«‡µÕ√å ‡¢’¬πº—ßß“π·≈–‚ª√·°√¡°“√
∑”ß“π‚¥¬„™â¿“…“ visual basic æ√âÕ¡∑—Èß¡’°“√®—¥‡°Á∫√Ÿª· ¥ß≈—°…≥–∑’Ë ”§—≠¢Õß¬ÿß·µà≈–
™π‘¥ ‡æ◊ËÕπ”¡“ª√–°Õ∫„π‚ª√·°√¡·≈–‡§√◊ËÕß‰¡‚§√§Õ¡æ‘«‡µÕ√åæ√âÕ¡·∫∫√–∫∫ªØ‘∫—µ‘°“√
Windows

º≈°“√»÷°…“
‰¥âæ—≤π“ß“π∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿßæ“À–π”‚√§„πª√–‡∑»‰∑¬ ‚¥¬‰¥â √â“ß

‚ª√·°√¡„™â ”À√—∫®”·π°™π‘¥°≈ÿà¡¬ÿßæ“À–√«¡ 25 ™π‘¥ ∑—Èßæ“À–À≈—°·≈–æ“À–√Õß¢Õß
‚√§¡“≈“‡√’¬ ‡∑â“™â“ß ‰¢â‡≈◊Õ¥ÕÕ° ·≈–‰¢â ¡ÕßÕ—°‡ ∫ ‚¥¬¡’º—ß°“√∑”ß“π¢Õß‚ª√·°√¡¥—ß
¿“æ∑’Ë 1 ‚ª√·°√¡∑’Ëæ—≤π“¢÷Èππ’È‡ªìπ‚ª√·°√¡¢π“¥„À≠à¡’¢âÕ¡Ÿ≈ 14 ≈â“πµ—«Õ—°…√ ª√–°Õ∫
¥â«¬¢âÕ§«“¡·≈–√Ÿª¿“æ 89 ¿“æ ®–™à«¬„Àâ°“√®”·π°™π‘¥¢Õß¬ÿßæ“À–µà“ßÊ ‰¥â –¥«°¬‘Ëß
¢÷Èπ·∑π°“√„™â°“√®”·π°·∫∫‡¥‘¡´÷Ëß§àÕπ¢â“ß¬ÿàß¬“°·≈–µâÕß„™â‡«≈“π“π ª√–°Õ∫°—∫µâÕß¡’
§«“¡™”π“≠∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß·¡≈ß °“√„™â‚ª√·°√¡π’È “¡“√∂¥”‡π‘π°“√µ“¡¢—Èπ
µÕπ∑’Ëª√“°Ø∫π®Õ¿“æ§Õ¡æ‘«‡µÕ√å ´÷ËßÕ∏‘∫“¬‡ªìπ¿“…“‰∑¬·≈–¡’√Ÿª¿“æª√–°Õ∫·≈–
‡≈◊Õ°ªÿÉ¡∑’ËµâÕß°“√‚¥¬„™â‡¡“ å ‚ª√·°√¡π’È “¡“√∂‡≈◊Õ°°“√∑”ß“π‰¥â 2 ·∫∫ ·∫∫·√°
‡ªìπ°“√®”·π°™π‘¥‚¥¬¥Ÿ≈—°…≥–∑“ß —≥∞“π«‘∑¬“¿“¬πÕ°∑’≈–≈—°…≥–µ“¡≈”¥—∫ ´÷Ëß
®Õ¿“æ®–· ¥ßº≈‡ªìπ¿“æ¬ÿßæ√âÕ¡§”Õ∏‘∫“¬„Àâ‡≈◊Õ° ‚¥¬‡¡◊ËÕ‡≈◊Õ°§”µÕ∫®π∂÷ß§”∂“¡
 ÿ¥∑â“¬®–· ¥ß™◊ËÕ«‘∑¬“»“ µ√å¢Õß¬ÿß™π‘¥π—Èπæ√âÕ¡∑—Èß √ÿª¢âÕ§«“¡∑’Ë ”§—≠·≈–√Ÿª¿“æ
 à«π·∫∫∑’Ë ÕßºŸâ„™â∑√“∫™◊ËÕ«‘∑¬“»“ µ√å¢Õß¬ÿß™π‘¥π—Èπ·≈â«·µàµâÕß°“√∑√“∫≈—°…≥–∑“ß
 —≥∞“π«‘∑¬“∑’Ë ”§—≠·≈–¢âÕ¡Ÿ≈¥â“πÕ◊ËπÊ ‡™àπ §«“¡ ”§—≠∑“ß°“√·æ∑¬å ·À≈àß‡æ“–æ—π∏ÿå
°Á “¡“√∂∑”‰¥â ‚¥¬‡≈◊Õ°™◊ËÕ¢Õß¬ÿß®“°√“¬°“√∑’Ëª√“°Ø∫π®Õ¿“æ °Á®–‰¥â¢âÕ¡Ÿ≈∑’ËµâÕß°“√ ‡π◊ËÕß
®“°‚ª√·°√¡π’È¡’¢π“¥¢Õß¢âÕ¡Ÿ≈¡“° ¥—ßπ—Èπ®÷ß®–Õ∏‘∫“¬‡ªìπµ—«Õ¬à“ß°“√„™âß“π‡æ◊ËÕ®”·π°
™π‘¥¬ÿß 1 ™π‘¥ ‚¥¬‡¡◊ËÕ‡√‘Ë¡°“√∑”ß“π„Àâ‡≈◊Õ°§” —Ëß RUN ¢Õß Windows °—∫‚ª√·°√¡™◊ËÕ
Keymos.exe ·≈â«°¥ Enter °Á®–‡√‘Ë¡‡¢â“ Ÿà°“√∑”ß“π¢Õß‚ª√·°√¡´÷Ëß®–· ¥ß°“√‡≈◊Õ°°“√
∑”ß“π 2 ·∫∫¥—ß°≈à“« ·≈–°“√‡≈◊Õ°„ÀâÕÕ°®“°‚ª√·°√¡¥—ß¿“æ∑’Ë 2  ”À√—∫°“√‡≈◊Õ°·∫∫∑’Ë
1 ‡¡◊ËÕ‡≈◊Õ°ªÿÉ¡°“√®”·π° (key) °Á®–‡¢â“ Ÿà¢—ÈπµÕπ¥—ß¿“æ∑’Ë 3 ‡¡◊ËÕ‡≈◊Õ°ªÿÉ¡‡À¡◊Õπ¿“æπ’È
¢Õß·µà≈–¢—ÈπµÕπ ´÷Ëß¡’¢âÕ§«“¡·≈–√Ÿª¿“æª√–°Õ∫µ“¡≈”¥—∫ ®π‡¡◊ËÕ§√∫§”∂“¡∑’Ë°”Àπ¥
‚¥¬‚ª√·°√¡π’È ”À√—∫™π‘¥¢Õß¬ÿßæ“À–·µà≈–µ—«  ”À√—∫°√≥’µ—«Õ¬à“ß‡ªìπ°“√· ¥ß™◊ËÕ
«‘∑¬“»“ µ√å¢Õß¬ÿß∑’Ë®”·π°§◊Õ Cluex gelidus æ“À–π”‚√§‰¢â ¡ÕßÕ—°‡ ∫æ√âÕ¡∑—Èß≈—°…≥–
∑’Ë ”§—≠  ”À√—∫°“√‡≈◊Õ°·∫∫∑’Ë 2 ‡¡◊ËÕ‡≈◊Õ°ªÿÉ¡√“¬™◊ËÕ °Á®–‡¢â“ Ÿà¢— ÈπµÕπ¥—ß¿“æ∑’Ë 4
‡ªìπ°“√· ¥ß√“¬™◊ËÕ«‘∑¬“»“ µ√å¢Õß¬ÿß™π‘¥µà“ßÊ ·¬°µ“¡‚√§„Àâ‡≈◊Õ° ‚¥¬„πµ—«Õ¬à“ßπ’È
‡≈◊Õ°™◊ËÕ¬ÿß Aedes aegypti æ“À–π”‚√§‰¢â‡≈◊Õ¥ÕÕ° ®Õ¿“æ®–· ¥ß™◊ËÕ«‘∑¬“»“ µ√å ≈—°…≥–
∑’Ë ”§—≠·≈–·À≈àß‡æ“–æ—π∏ÿå ·≈–‡¡◊ËÕµâÕß°“√∑√“∫¢âÕ¡Ÿ≈∑—Ë«‰ª¢Õß¬ÿß™π‘¥π—Èπ„Àâ‡≈◊Õ°ªÿÉ¡
¢âÕ¡Ÿ≈∑—Ë«‰ª °Á®–‰¥â√“¬≈–‡Õ’¬¥‚¥¬ √ÿª¢Õß¬ÿßæ“À– Ae. aegypti ∑—Èß∑“ß¥â“π§«“¡ ”§—≠
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∑“ß°“√·æ∑¬å ™’««‘∑¬“ π‘‡«»«‘∑¬“ ·≈–·π«∑“ß°“√§«∫§ÿ¡  ”À√—∫°“√ÕÕ°®“°‚ª√·°√¡
µâÕß°≈—∫¡“¬—ß¢—ÈπµÕπ‡√‘Ë¡µâπ¿“æ∑’Ë 2 ‚¥¬‡≈◊Õ°ªÿÉ¡ÕÕ°®“°‚ª√·°√¡

¿“æ∑’Ë 1 º—ßß“π¢—ÈπµÕπ°“√∑”ß“π‚¥¬ √ÿª¢Õß‚ª√·°√¡™à«¬®”·π°™π‘¥¬ÿß (Keymos.exe)

‡√‘Ë¡

‡≈◊Õ°1. Key
2. √“¬™◊ËÕ

À¬ÿ¥

‡≈◊Õ° 1.

¢âÕ§«“¡·≈–
¿“æ„π·µà≈–¢—Èπ

‰¡àÀ¡¥
§”∂“¡

À¡¥§”∂“¡

‡≈◊Õ°µÕ∫
„π·µà≈–¢—Èπ

‡≈◊Õ° 2.

√“¬™◊ËÕ¬ÿßæ“À–
35 ™π‘¥

·¬°µ“¡‚√§

‡≈◊Õ°™◊ËÕ¢Õß¬ÿß
æ“À–∑’ËµâÕß°“√

™◊ËÕ™π‘¥¬ÿß,≈—°…≥–
∑’Ë ”§—≠·≈–¿“æ

‡≈‘°°“√
∑”ß“π

À√◊Õ‰¡à

‰¡à

„™à
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¿“æ∑’Ë 2 ‡√‘Ë¡‡¢â“ Ÿà°“√∑”ß“π¢Õß‚ª√·°√¡ ‡æ◊ËÕ‡≈◊Õ°°“√∑”ß“π 2 ·∫∫ ·≈–°“√ÕÕ°®“°‚ª√·°√¡

«‘®“√≥å
°“√√«∫√«¡™π‘¥¬ÿß∑’Ë‡ªìπªí≠À“ “∏“√≥ ÿ¢„πª√–‡∑»‰∑¬‰¥â 25 ™π‘¥π—Èπ ®–‡ªìπ°“√

√«∫√«¡‡©æ“–¬ÿß∑’Ë¡’§«“¡ “¡“√∂„π°“√‡ªìπæ“À–∑—Èß™π‘¥æ“À–À≈—°·≈–æ“À–√Õß¢Õß‚√§
µà“ßÊ „πª√–‡∑»‰∑¬‡∑à“π—Èπ  à«π¬ÿß∫“ß™π‘¥∑’Ë¡’√“¬ß“π‚¥¬∂Ÿ° ß —¬«à“‡ªìπæ“À–‡™àπ ¬ÿß
Anopheles culicifacies ´÷Ëß ß —¬«à“‡ªìπæ“À–¢Õß‚√§¡“≈“‡√’¬®–‰¡àπ—∫√«¡Õ¬Ÿà„π°≈ÿà¡π’È
‡π◊ËÕß®“°¡’¬ÿßÕ’°À≈“¬™π‘¥∑’ËÕ¬Ÿà„π≈—°…≥–‡¥’¬«°—π ´÷Ëß∂â“π”¡“√«¡‰«â∑—ÈßÀ¡¥®–∑”„Àâ‰¥â
·øÑ¡¢âÕ¡Ÿ≈∑’Ë„À≠à‡°‘π‰ª ”À√—∫°“√»÷°…“„π‡∫◊ÈÕßµâπ Õ¬à“ß‰√°Áµ“¡‰¥âÕ∏‘∫“¬≈—°…≥–¢Õß¬ÿß
 °ÿ≈¬àÕ¬ Anopheles (Anopheles) spp. ‰«â¥â«¬ ‡π◊ËÕß®“°¡’¬ÿßÀ≈“¬™π‘¥„π°≈ÿà¡π’È∑’Ë∂Ÿ° ß —¬
«à“‡ªìπæ“À–  à«π¬ÿß√”§“≠ Culex quinquefasciatus ´÷Ëß°—¥§π„πµÕπ°≈“ß§◊π∑”„Àâ‡°‘¥
§«“¡√”§“≠·≈– Ÿ≠‡ ’¬‡≈◊Õ¥ ·¡â«à“„πª√–‡∑»‰∑¬¬—ß‰¡àæ∫√“¬ß“π«à“¬ÿß™π‘¥π’È‡ªìπæ“À– ·µà
‡ªìπ¬ÿß∑’Ë°Õß‚√§‡∑â“™â“ß∑”°“√‡ΩÑ“√–«—ß„πªí®®ÿ∫—π8 ‡π◊ËÕß®“°‡ªìπ¬ÿß∑’Ë‡ªìπæ“À– ”§—≠¢Õß
‚√§‡∑â“™â“ß„πª√–‡∑»æ¡à“ ·≈–¡’·√ßß“π™“«æ¡à“≈—°≈Õ∫‡¢â“¡“„πª√–‡∑»‰∑¬°—π¡“° Õ’°
∑—Èß¬ÿß™π‘¥π’È‡ªìπ¬ÿß∑’Ëæ∫‰¥â‚¥¬∑—Ë«‰ª„π‡¢µ‡¡◊Õß¢Õßª√–‡∑»‰∑¬ ®÷ß‰¥âπ—∫√«¡Õ¬Ÿà„πß“π«‘®—¬§√—Èß
π’È ‡™àπ‡¥’¬«°—∫¬ÿß Armigeres spp. ∂÷ß·¡â®–‰¡à‰¥â‡ªìπæ“À–π”‚√§ ·µà‡ªìπ¬ÿß∑’Ë¥Ÿ¥°‘π‡≈◊Õ¥
§πµÕπæ≈∫§Ë”∑”„Àâ‡°‘¥µÿà¡§—π·≈–§«“¡√”§“≠ °Á‰¥âπ”¡“»÷°…“‰«â¥â«¬

 à«π¢Õß‚ª√·°√¡∑’Ë‰¥âæ—≤π“¢÷Èπ ‡ªìπ≈—°…≥–¢Õß°“√π”‡Õ“§Õ¡æ‘«‡µÕ√å¡“„™â™à«¬„π
ß“πÕπÿ°√¡«‘∏“π¬ÿßæ“À–„πª√–‡∑»‰∑¬ ‚¥¬Õ“»—¬§ÿ≥ ¡∫—µ‘‡¥àπ¢Õß§Õ¡æ‘«‡µÕ√å ‰¥â·°à
§«“¡‡∑’Ë¬ßµ√ß ·πàπÕπ ·≈–§«“¡√«¥‡√Á«¢Õß°“√π”‡ πÕ¢âÕ¡Ÿ≈ ·≈–‡ªìπ‚ª√·°√¡∑’ËºŸâ„™â‰¡à
®”‡ªìπµâÕß¡’§«“¡√Ÿâ∑“ß§Õ¡æ‘«‡µÕ√å¡“°π—°‚¥¬¢—ÈπµÕπ°“√„™âß“π®–µ√ß‰ªµ√ß¡“ ‰¡à¬ÿàß¬“°
´—∫´âÕπ °“√· ¥ßº≈®–‡ªìπ¿“…“‰∑¬∑—ÈßÀ¡¥æ√âÕ¡¿“æª√–°Õ∫ ·≈–¡’ªÿÉ¡‡≈◊Õ°´÷ËßºŸâ„™â
 “¡“√∂‡≈◊Õ°‰¥âµ“¡µâÕß°“√ √Ÿª¬ÿß∑’ËªÑÕπ‡¢â“‚ª√·°√¡®–‡ªìπ√Ÿª≈“¬‡ âπ ’¥”¡’‡§√◊ËÕßÀ¡“¬
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„Àâ —ß‡°µ≈—°…≥–∑’Ë ”§—≠µà“ßÊ ºŸâ„™â¡’æ◊Èπ§«“¡√Ÿâ‡°’Ë¬«°—∫≈—°…≥–¢Õß¬ÿßÕ¬Ÿà∫â“ß®– “¡“√∂
‡¢â“„®‰¥â ·≈–‰¥â∑¥≈Õßπ”‚ª√·°√¡π’È„Àâπ—°»÷°…“ª√‘≠≠“‚∑ §≥– “∏“√≥ ÿ¢ ¡À“«‘∑¬“≈—¬
¡À‘¥≈®”π«πÀπ÷Ëß∑¥≈Õß„™â æ∫«à“ “¡“√∂„™â®”·π°™π‘¥¬ÿßæ“À–‰¥â Õ¬à“ß‰√°Áµ“¡‚ª√·°√¡
π’È ‡ªìπ°“√»÷°…“§√—Èß·√°∑’Ë¡’°“√π”∑—Èß¿“æ¬ÿß·≈–¢âÕ§«“¡„ à‡¢â“‰ª„π‚ª√·°√¡´÷Ëß¡’§«“¡¬ÿàß
¬“°·≈–´—∫´âÕπæÕ ¡§«√ ¿“æ∑’Ë‰¥â‡ªìπ¿“æ¢“«¥” µàÕ‰ª∂â“‰¥â¡’°“√æ—≤π“„Àâ‡ªìπ¿“æ ’®–
∑”„Àâß“π∑“ßÕπÿ°√¡«‘∏“π·¡≈ßπà“ π„®¡“°¢÷Èπ Õ’°∑—Èß‚ª√·°√¡π’È “¡“√∂¥—¥·ª≈ß„™â°—∫ß“π
Õπÿ°√¡«‘∏“π¢Õß ‘Ëß¡’™’«‘µÕ◊ËπÊ ¢÷ÈπÕ¬Ÿà°—∫¢âÕ¡Ÿ≈∑’ËªÑÕπ‡¢â“‚ª√·°√¡  ”À√—∫ºŸâ∑’Ë π„®‚ª√·°√¡π’È
 “¡“√∂µ‘¥µàÕ°—∫§≥–«‘®—¬‡æ◊ËÕπ”‰ª„™âß“π  ·≈–®–‰¥â‡º¬·æ√à‰ª¬—ßÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß‡™àπ
 ”π—°ß“π “∏“√≥ ÿ¢ ·≈–°Õß¡“≈“‡√’¬ µàÕ‰ª

¿“æ∑’Ë 3 µ—«Õ¬à“ß‡¡◊ËÕ‡≈◊Õ°°“√∑”ß“πµ“¡·∫∫¢Õß°“√„™â°“√®”·π°µ“¡ Key
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¿“æ∑’Ë 4 µ—«Õ¬à“ß‡¡◊ËÕ‡≈◊Õ°°“√∑”ß“πµ“¡·∫∫¢Õß°“√‡≈◊Õ°√“¬™◊ËÕ™π‘¥¢Õß¬ÿßæ“À–

 √ÿª
ªí®®ÿ∫—πª√–‡∑»‰∑¬¡’√“¬ß“π°“√æ∫¬ÿß 412 ™π‘¥ °≈ÿà¡¬ÿßæ“À–∑’Ë¡’§«“¡ ”§—≠ª√–°Õ∫

¥â«¬¬ÿß„π °ÿ≈ Anopheles, Mansonia, Aedes ·≈– Culex µ“¡≈”¥—∫ ‡æ◊ËÕ‡ªìπ°“√æ—≤π“
ß“π∑“ß¥â“πÕπÿ°√¡«‘∏“π¢Õß¬ÿß„π°≈ÿà¡π’È ‰¥â®—¥‡µ√’¬¡¢âÕ¡Ÿ≈ª√–°Õ∫¥â«¬√“¬™◊ËÕ™π‘¥¬ÿß
æ“À–∑—Èßæ“À–À≈—°·≈–æ“À–√Õß 25 ™π‘¥ ®—¥∑”§Ÿà¡◊Õ®”·π°™π‘¥¬ÿß„π°≈ÿà¡π’È «“¥¿“æ
ª√–°Õ∫·≈–À“¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫§«“¡ ”§—≠∑“ß°“√·æ∑¬å ·À≈àß‡æ“–æ—π∏ÿå ·≈–Õ◊ËπÊ
·≈–‰¥âæ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å™◊ ËÕ Keymos.exe ´÷ Ëßª√–°Õ∫¥â«¬√Ÿª¬ÿßæ√âÕ¡
‡§√◊ËÕßÀ¡“¬· ¥ß≈—°…≥–∑’Ë ”§—≠ ·≈–¡’§”Õ∏‘∫“¬°”°—∫·µà≈–¿“æ„ÀâºŸâ„™âß“π‡≈◊Õ°≈—°…≥–
‡À≈à“π’È∑’≈–¿“æ ®π„π∑’Ë ÿ¥®–‰¥â™◊ËÕ«‘∑¬“»“ µ√å¢Õß¬ÿß À√◊ÕºŸâ„™â‡≈◊Õ°®“°√“¬°“√™◊ËÕ¬ÿß°Á®–
‰¥â√—∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫≈—°…≥–∑’Ë ”§—≠ ·À≈àß‡æ“–æ—π∏ÿå §«“¡ ”§—≠∑“ß°“√·æ∑¬å ™’««‘∑¬“
π‘‡«»«‘∑¬“ ·≈–°“√§«∫§ÿ¡ ´÷Ëß∑—ÈßÀ¡¥®–· ¥ßº≈‡ªìπ¿“…“‰∑¬
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°“√·ª≈ß¢âÕ¡Ÿ≈ ”À√—∫«‘‡§√“–Àå∑“ß ∂‘µ‘¥â“π™’««‘∑¬“

Transformation of Some Experimental Data for Biological Statistics

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å Divison of Medical Entomology
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ªï∑’Ë 32 ©∫—∫∑’Ë 1 ¡°√“§¡-¡’π“§¡ 2533.

∫∑§—¥¬àÕ
«‘∏’«‘‡§√“–Àå∑“ß ∂‘µ‘¥â“π™’««‘∑¬“∑’Ë„™â à«π¡“° ‡™àπ t-test, °“√«‘‡§√“–Àå§«“¡·ª√ª√«π,

multiple comparision ·≈– Õ◊ËπÊ ¢âÕ¡Ÿ≈∑’Ëπ”¡“∑¥ Õ∫µâÕß¡’§ÿ≥≈—°…≥–µ“¡‡ß◊ËÕπ‰¢µà“ßÊ
∑’Ë°”Àπ¥ ∫“ß°“√∑¥≈Õß¢âÕ¡Ÿ≈‰¡àÕ¬Ÿà„π‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥ «‘∏’∑’Ë “¡“√∂¥”‡π‘π°“√‰¥â §◊Õ (i)
°“√«‘‡§√“–Àå·∫∫Õ◊Ëπ ‡™àπ nonparametric methods À√◊Õ (ii) „™â°“√·ª≈ß¢âÕ¡Ÿ≈°àÕπ°“√
«‘‡§√“–Àå ‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈‡ªìπ‰ªµ“¡‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥‚¥¬„™â√“°∑’Ë Õß ≈Õ°°“√‘∑÷¡ À√◊Õ Õ“√å§‰´¥å
°“√‡≈◊Õ°«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈«‘∏’„¥¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–¢Õß¢âÕ¡Ÿ≈π—Èπ ‡¡◊ËÕ°“√·ª≈ß¢âÕ¡Ÿ≈∂Ÿ°π”
¡“„™â«‘∏’°“√«‘‡§√“–Àå∑“ß ∂‘µ‘®– “¡“√∂„™â°—∫¢âÕ¡Ÿ≈∑’Ë·ª≈ß§à“π—Èπ ·µà‡¡◊ËÕ®–‡ πÕ¢âÕ¡Ÿ≈
‡°’Ë¬«°—∫°“√ª√–¡“≥§à“‡©≈’Ë¬ À√◊Õ ™à«ß§«“¡‡™◊ËÕ¡—ËπµâÕß„™â¢âÕ¡Ÿ≈∑’Ë‰¡à‰¥â·ª≈ß§à“

Abstract
For many biological statistics techinques such as t-test, analysis of variance,

multiple comparision. The characteristics of data must follow the statistic assumptions.
In some experiments, the data do not meet the assumptions. It is necessary therefore
(i) using another statistics such as nonparametric methods or (ii) to transform the
data to another scale in order to be able to use those statistics techniques.
Transformation can be done by using logarithmic, square root or arcsine depend on
characteristics of data. When a transformation is applied, test of significance are
performed on the transformed data, but estimates of means or confidence interval
are usually given in the familiar untransformed scale.

Keywords
  Data transformation, statistical analysis
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∫∑§«“¡π’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ‡ √‘¡ √â“ß·≈–øóôπøŸ§«“¡√Ÿâ∑“ß¥â“π ∂‘µ‘∑’Ë§“¥«à“®–‡ªìπ
ª√–‚¬™πå™à«¬∑”„Àâ°“√µ√«® Õ∫π—¬ ”§—≠¢Õßº≈°“√∑¥≈Õß∫“ß‡√◊ËÕß „Àâ¡’§«“¡∂Ÿ°µâÕß‡¢â“
°—∫‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘¥â“π™’««‘∑¬“ ¡—°„™â t-test
À√◊Õ z-test ·≈â«·µà°√≥’‚¥¬„™â°—∫°“√∑¥≈Õß∑’Ë¡’ 2  ‘Ëß∑¥≈Õß (treatments)  à«π°“√
«‘‡§√“–ÀåÀ“§«“¡·ª√ª√«π (Analysis of variance) „™â‰¥â°—∫°“√∑¥≈Õß∑’Ë¡’¡“°°«à“ 2  ‘Ëß
∑¥≈Õß·≈–‡ªìπ°“√«‘‡§√“–Àå§«“¡º—π·ª√∑—ÈßÀ¡¥¢Õß¢âÕ¡Ÿ≈∑’Ë‡°‘¥¢÷Èπ «à“¡’ “‡Àµÿ¡“®“°
Õ–‰√·≈â««—¥§«“¡º—π·ª√¢Õß¢âÕ¡Ÿ≈∑’Ë‡°‘¥¢÷Èπ®“°·µà≈– “‡ÀµÿÕÕ°¡“ °“√«‘‡§√“–ÀåÀ“§«“¡
·ª√ª√«π¡—°·∫àßÕÕ°‡ªìπ 3 ·ºπ°“√∑¥≈Õß§◊Õ ·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (Completely
Random Design; CRD) „™â‡¡◊ËÕµ—«Õ¬à“ß¡’≈—°…≥– ¡Ë”‡ ¡Õ·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
¿“¬„π∫≈ÁÕ° (Randomized Block Design; RBD) „™â‡¡◊ËÕ∑√“∫∑‘»∑“ß§«“¡·ª√ª√«π
¢Õßµ—«Õ¬à“ßπ—Èπ ·≈–·ºπ°“√∑¥≈Õß·∫∫≈–µ‘π ·§«√å (Latin Square Design; LSD) „™â
‡¡◊ËÕ∑√“∫∑‘»∑“ß·ª√ª√«π¢Õßµ—«Õ¬à“ßπ—Èπ‡ªìπ 2 ·À≈àß ®“°π—Èπ “¡“√∂∑”°“√∑¥ Õ∫µàÕ‰ª«à“
§à“‡©≈’Ë¬¢Õß ‘Ëß∑¥≈Õß§Ÿà„¥∫â“ß∑’Ë¡’§«“¡·µ°µà“ßÀ√◊Õ‰¡à·µ°µà“ß°—π‚¥¬°“√∑¥ Õ∫∑’Ë‡√’¬°«à“
Multiple comparisons ́ ÷Ëß¡’À≈“¬«‘∏’ ·µà∑’Ë„™â∫àÕ¬·≈–æ∫¡“°‰¥â·°à The Least Significant
Difference, Duncanûs New Multiple Range Test, Tukeyûs W procedure ‡ªìπµâπ

°“√«‘‡§√“–Àå∑’Ë°≈à“«∂÷ß¡’¢âÕ°”Àπ¥§◊Õ ∑ÿ°µ—«Õ¬à“ß∑’Ë∑”°“√»÷°…“®–µâÕß‡≈◊Õ°¡“‚¥¬«‘∏’
 ÿà¡®“°ª√–™“°√∑’Ë¡’°“√·®°·®ß·∫∫ª°µ‘ (normal distribution) §«“¡§≈“¥‡§≈◊ËÕπ (error)
¢Õß°“√∑¥≈Õß®–µâÕß¡’°“√°√–®“¬·∫∫ª°µ‘Õ¬à“ßÕ‘ √– ¡’«“‡√’¬π´å√à«¡°—π (homogeneity
of variances) Õ‘∑∏‘æ≈µà“ßÊ √«¡°—π·∫∫∫«° – ¡ ß“π«‘®—¬ à«π¡“°®–‡¢â“°Æ‡°≥±å¢â“ßµâπ
·µà¡’ß“π«‘®—¬∫“ß à«π‰¡àÕ¬Ÿà„π‡°≥±å¥—ß°≈à“« ´÷Ëß¡—°‡ªìπß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ß“π¥â“π
°’Ø«‘∑¬“∫“ß à«π ‡™àπ ®”π«π·¡≈ß∑’Ë¥—°‰¥â®“°°—∫¥—° ‡ªìπµâπ ß“π«‘®—¬´÷Ëß¢âÕ¡Ÿ≈°“√∑¥≈Õß
‰¥â¡“®“°µ—«Õ¬à“ß∑’Ë¡’°“√°√–®“¬·∫∫ Poisson ¡“°°«à“ Normal ‡™àπ ®”π«π∫—°‡µ√’∑’Ëπ—∫
®“°®“π‡≈’È¬ß‡™◊ÈÕ ‡ªìπµâπ ß“π«‘®—¬∑’Ë¢âÕ¡Ÿ≈°“√∑¥≈Õß‰¥â¡“®“°µ—«Õ¬à“ß∑’Ë¡’°“√°√–®“¬·∫∫
Binomial À√◊Õ¢âÕ¡Ÿ≈∑’Ë‰¥â‡ªìπ√Ÿª¢ÕßÕ—µ√“ à«πÀ√◊Õ√âÕ¬≈–∑’Ë‰¡àÕ¬Ÿà„π™à«ß √âÕ¬≈– 30-70
‡™àπ®”π«π√âÕ¬≈–∑’Ë‡°‘¥‚√§¢Õßµâπæ◊™„π·ª≈ß∑¥≈Õß ‡ªìπµâπ ‡¡◊ËÕæ∫ªí≠À“‡™àππ’È¡’ 2 «‘∏’
°“√∑’Ë “¡“√∂¥”‡π‘π°“√§◊Õ „™â°“√«‘‡§√“–Àå·∫∫Õ◊Ëπ‡™àπ nonparametric methods ‡ªìπµâπ
À√◊Õ«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈°àÕπ°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ÷́ËßµàÕ‰ªπ’È®–°≈à“«∂÷ß‡©æ“–«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈

°“√·ª≈ß¢âÕ¡Ÿ≈°Á§◊Õ«‘∏’°“√®—¥°“√«—¥µà“ß¡“µ√“°—π‡∑à“π—Èπ ‡™àπ 16 ¡“°°«à“ 9 „π¢≥–
∑’Ë§à“√“°∑’Ë Õß¢Õß 16 °Á¡“°°«à“√“°∑’Ë Õß¢Õß 9 ‡ªìπµâπ °“√«‘‡§√“–Àå t-test À√◊Õ
«‘‡§√“–Àå§«“¡·ª√ª√«π ®–„™â°—∫¢âÕ¡Ÿ≈∑’Ë·ª≈ß§à“·≈â« ”À√—∫„π°√≥’∑’ËµâÕß°“√ª√–¡“≥§à“
‡©≈’Ë¬µà“ßÊ À√◊Õ§”π«≥§à“ confidence interval ®–∑”°—∫¢âÕ¡Ÿ≈‡¥‘¡ °“√·ª≈ß¢âÕ¡Ÿ≈°àÕπ
°“√«‘‡§√“–Àå∑’Ëπ‘¬¡„™â 3 «‘∏’§◊Õ °“√·ª≈ß‚¥¬„™â√“°∑’Ë Õß °“√·ª≈ß‚¥¬„™â≈Õ°°“√‘∑÷¡
·≈–°“√·ª≈ß‚¥¬„™âÕ“√å§‰´¥å ªí≠À“∑’Ëµ“¡¡“°Á§◊Õ®–‡≈◊Õ°«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈·∫∫„¥∂÷ß®–
‡À¡“– ¡°—∫¢âÕ¡Ÿ≈°“√∑¥≈Õß∑’Ë¡’Õ¬Ÿà´÷Ëß®–Õ∏‘∫“¬„π√“¬≈–‡Õ’¬¥µàÕ‰ª



152

º≈
ß“
π«
‘®—¬
¥â“
π°
’Ø«
‘∑¬
“∑
“ß
°“
√·
æ∑
¬å

°“√·ª≈ß‚¥¬„™â√“°∑’Ë Õß (The square root transformation,  X)
„™â°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√π—∫ ‡™àπ °“√π—∫®”π«π‚§‚≈π’¢Õß∫—°‡µ√’∫π®“π‡≈’È¬ß‡™◊ÈÕ

®”π«π‡¡Á¥‡≈◊Õ¥„π haemocytometer square ®”π«π·¡≈ßÀ√◊Õæ◊™„πæ◊Èπ∑’Ë∑’Ë°”Àπ¥ ‡ªìπµâπ
¢âÕ¡Ÿ≈∑’Ë‰¥â¡—°¡’°“√°√–®“¬·∫∫ Poisson ¡“°°«à“ Normal ´÷Ëß§à“‡©≈’Ë¬°—∫§à“«“‡√’¬π´å ¡—°
®–„°≈â‡§’¬ß°—πÀ√◊Õ‡ªìπ —¥ à«π°—π (proportional) °“√·ª≈ß‚¥¬„™â√“°∑’Ë Õßπ’È™à«¬∑”„Àâ§à“
‡©≈’Ë¬·≈–«“‡√’¬π ǻ‡ªìπÕ‘ √–°—π·≈–∑”„Àâ°“√°√–®“¬·∫∫ Poisson‡¥‘¡‡ªìπ Normal ¡“°¢÷Èπ
°“√·ª≈ß‚¥¬„™â√“°∑’Ë Õßπ’È Õ“®„™â   X À√◊Õ„™â  X+0.5 „π°√≥’∑’Ë¡’§à“»Ÿπ¬å (0) „π¢âÕ¡Ÿ≈
µ—«Õ¬à“ß°“√·ª≈ß‚¥¬„™â√“°∑’Ë Õß ¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 ®”π«πµ—«‡µÁ¡«—¬·¡≈ß Drosophila sp. ∑’Ë‡°‘¥®“°ÀπÕπ∑’Ë‡≈’È¬ß¥â«¬Õ“À“√ 2 ™π‘¥ ‚¥¬
∑¥≈Õß·∫∫ Single-pair cultures ‚¥¬Õ“À“√ A ¡’ DDT º ¡Õ¬Ÿà

(1) (2) (3) (4)
Number of Square root of

Flies emerging umber of flies Medium A  Medium B
Y  Y f f
0 0.00 1 -
1 1.00 5 -
2 1.41 6 -
3 1.73 - -
4 2.00 3 -
5 2.24 - -
6 2.45 - -
7 2.65 - 2
8 2.83 - 1
9 3.00 - 2
10 3.16 - 3
11 3.32 - 1
12 3.46 - 1
13 3.61 - 1
14 3.74 - 1
15 3.87 - 1
16 4.00 - 2

15 15

Untransformed variable
Y 1.933 11.133
S2 1.495 9.410
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Square root tranformation

Y 1.299 3.307

YS2
0.2634 0.2099

Tests of equality of variances
Untransformed    Transformed

Fs = 

S

S

2

2
2

1

  = 9 410

1 495

.

.
 = 6.294**     F0.025[14.14]= 2.98  Fs =

  

Y

Y

s

s

1

2

2

2
 = 0 2634

0 2099

.

.
  = 1.255 ns

Back-transformed (squared) means

Medium A Medium B

   ( Y )2
 1.687 10.937

95% confidence limits

L1= Y - t0.05s Y
1.297 - 2.145

0 2634

15

.
3.307 - 2.145

0 2099

15

.

= 1.015 = 3.053

       L2= Y - t0.05s Y
 1.583 3.561

Back-transformed (squared) confidence limits

      L
2

1
1.030 9.324

      L
2

2
2.507 12.681

∑’Ë¡“ : Sokal, R.R. and Rohif, F.J. 1987. Introduction to biostatistics

æ∫«à“ °àÕπ°“√·ª≈ß¢âÕ¡Ÿ≈¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘¢ÕßÕ“À“√∑’Ë‡≈’È¬ß ·µà‡¡◊ËÕ
·ª≈ß¥â«¬√“°∑’Ë Õß°≈—∫‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß¥â“π ∂‘µ‘

°“√·ª≈ß‚¥¬„™â≈Õ°°“√‘∑÷¡ (The logarithmic transformation, log (X))
„™â°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√π—∫‡™àπ‡¥’¬«°—∫¢âÕ¡Ÿ≈∑’Ë„™â°“√·ª≈ß‚¥¬„™â√“°∑’Ë Õß ·µà«‘∏’π’È®–

‡À¡“– ¡‡¡◊ËÕ§à“‡©≈’Ë¬·≈–«“‡√’¬π´å‡ªìπ —¥ à«π°—π (proportional) ¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–°“√
·®°·®ß‡ªìπ·∫∫‡∫â¢«“ (skewed to the right) °“√·ª≈ß‡ªìπ≈Õ°°“√‘∑÷¡®–∑”„Àâ∑ÿ°§à“¡’
«“‡√’¬π´å„°≈â‡§’¬ß°—π πÕ°®“°π—Èπ∑”„ÀâÕ‘∑∏‘æ≈µà“ßÊ ∑’Ë¡’º≈·∫∫§Ÿ≥„π¢âÕ¡Ÿ≈‡¥‘¡‡ª≈’Ë¬π
‡ªìπ¡’º≈∫«°„π¡“µ√“≈Õ°°“√‘∑÷¡ „π°√≥’∑’Ë¡’§à“»Ÿπ¬å (0) „π¢âÕ¡Ÿ≈°“√·ª≈ß·∫∫ log (x+1)
„™â‰¥â¥’°«à“ log (x) µ—«Õ¬à“ß°“√·ª≈ß‚¥¬„™â≈Õ°°“√‘∑÷¡ ¥—ßµ“√“ß∑’Ë 2
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µ“√“ß∑’Ë 2 °“√∑¥≈Õß¢Õß Williams ∑¥≈Õß„™â°—∫¥—° 2 ™π‘¥„π°“√¥—°·¡≈ß·µà≈–§◊π ¡’§«“¡
·µ°µà“ß°—πÀ√◊Õ‰¡à√–À«à“ß°—∫¥—° 2 ™π‘¥π’È

Trap Nights

1 2 3 4 5 6 Total
Original data

A 5 15 47 1,000 2 8 1,077
B 4 19 22 99 50 17 211

 Logarithmic transformed data
A 0.70 1.18 1.67 3.00 0.30 0.90  7.75
B 0.60 1.28 1.34 2.00 1.70 1.23  8.15

∑’Ë¡“ : Williams, C.B. 1937. Appl.Biol. 24: 404-414, (Õâ“ßµ“¡ LECLERG, E.L., LEONARD, W.H., AND
CLARD, A.G., 1996)

®“°º≈°“√∑¥≈Õß ·π«‚πâ¡®“°∑ÿ°Ê §◊π °—∫¥—° B  “¡“√∂¥—°·¡≈ß¡“°°«à“°—∫¥—°
A ·µà¡’‡©æ“–§◊π∑’Ë 4 ∑’Ë°—∫¥—° A ¡’·¡≈ß‡¢â“∂÷ß 1,000 µ—« ∑”„Àâ§à“‡æ‘Ë¡ Ÿß¢÷Èπ °àÕπ°“√
·ª≈ß¢âÕ¡Ÿ≈‡¡◊ËÕ¥Ÿ§à“‡©≈’Ë¬®–æ∫«à“°—∫¥—° A ¥—°·¡≈ß‰¥â¡“°°«à“°—∫¥—° B ·µà‡¡◊ËÕ„™â°“√
·ª≈ß‡ªìπ§à“≈Õ°°“√‘∑÷¡ ·¡≈ß∑’Ë‡¢â“°—∫¥—° B °≈—∫¡“°°«à“°—∫¥—° A

°“√·ª≈ß‚¥¬„™âÕ“√å§‰´¥å (The arcsine transformation, arcsin  X)
„™â°—∫¢âÕ¡Ÿ≈∑’ËÕ¬Ÿà„π√Ÿª√âÕ¬≈–À√◊ÕÕ—µ√“ à«π ¡—°¡’≈—°…≥–°“√·®°·®ß·∫∫ Binomial

‡ªìπ‡Àµÿ°“√≥å∑’Ë§à“ —ß‡°µ¡’‡æ’¬ß‡°‘¥À√◊Õ‰¡à‡°‘¥‡Àµÿ°“√≥åπ—Èπ‡™àπ Õ—µ√“ à«πÀ√◊Õ√âÕ¬≈–¢Õß
ÀπŸµ—«‡¡’¬„πª√–™“°√ÀπŸ∑’Ë»÷°…“ ‡ªìπµâπ ·µà∂â“¢âÕ¡Ÿ≈π—ÈπÕ¬Ÿà„π™à«ß √âÕ¬≈– 30-70 °Á‰¡à
®”‡ªìπµâÕß·ª≈ß¢âÕ¡Ÿ≈ «‘∏’°“√·ª≈ß„™â Ÿµ√

angle = arcsin PERCENTAGE

´÷Ëß “¡“√∂À“§à“‰¥â®“°°“√‡ªî¥µ“√“ß„πÀπ—ß ◊Õ ∂‘µ‘À√◊Õ„™â«‘∏’§”π«≥ ‡™àπ ¢âÕ¡Ÿ≈‡¥‘¡√âÕ¬≈–
43.1 À“§à“Õß»“‰¥â¥—ßπ’È À“√“°∑’Ë Õß¢Õß 0.431 = 0.6565 „™â‡§√◊ËÕß§‘¥‡≈¢À“ sin-1

(0.6565) = 41.03 ‡ªìπµâπ µ—«Õ¬à“ß°“√·ª≈ß¢âÕ¡Ÿ≈‚¥¬„™âÕ“√å§‰´¥å ¥—ßµ“√“ß∑’Ë 3
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µ“√“ß∑’Ë 3 °“√∑¥≈Õß„™â«‘∏’°“√ªÑÕß°—π 3 ·∫∫ ‡æ◊ËÕªÑÕß°—π°“√∑”≈“¬¢ÕßÀπÕπ‡®“–Ωí°¢â“«‚æ¥ ‚¥¬
«‘∏’ A ‡ªìπ«‘∏’‡ª√’¬∫‡∑’¬∫

®”π«π√âÕ¬≈–¢ÕßΩí°¢â“«‚æ¥∑’Ë∂Ÿ°∑”≈“¬

BLOCK

Treatments 1 2 3 4 5 6 MEAN (SD)2

       Original data
A 42.4 34.3 24.1 39.5 55.5 49.1 40.82 121.88
B 33.3 33.3 5.0 26.3 30.2 28.6 26.11 114.38
C 8.5 21.9 6.2 16.0 13.5 15.4 13.58 31.69
D 16.6 19.3 16.6 2.1 11.1 11.1 12.80 38.32

Angle = arcsin PERCENTAGE %
A 40.6 35.8 29.4 38.9 48.2 44.5 39.6 43.56 40.6
B 35.2 35.2 12.9 30.9 33.3 32.3 29.9 72.69 24.9
C 17.0 27.9 14.4 23.6 21.6 23.1 21.3 23.65 13.2
D 24.0 26.1 24.0 8.3 19.5 19.5 20.2 41.25 11.9

∑’Ë¡“ : Cochran W.G., 1940 Ann. Math. Statist., 11:  344-348 Õâ“ßµ“¡ Snedecor, G.W., Cochran, W.G., 1967

®“°«“‡√’¬π´å = (SD)2 °àÕπ°“√·ª≈ß¢âÕ¡Ÿ≈ §à“«“‡√’¬π´å¢Õß·µà≈– ‘Ëß∑¥≈Õß¡’°“√
°√–®“¬Õ¬Ÿà√–À«à“ß 31.69-121.88 ·µà‡¡◊ËÕ∑”°“√·ª≈ß¢âÕ¡Ÿ≈§à“«“‡√’¬π´å¢Õß·µà≈– ‘Ëß
∑¥≈ÕßÕ¬Ÿà√–À«à“ß 23.62-72.59 °≈à“«‰¥â«à“∑”„Àâ§à“«“‡√’¬π´å¡’‡Õ°¿“æÀ√◊Õ√à«¡¡“°¢÷Èπ
(hemogeneity of variances) µ“¡¢âÕ°”Àπ¥¢Õß«‘∏’°“√∑’ËµâÕß°“√„Àâ«“‡√’¬π´å¡’‡Õ°¿“æ
À√◊Õ√«¡°—π (homogeneity of variance)

°“√µ√«® Õ∫π—¬ ”§—≠¢Õßº≈°“√∑¥≈Õß ´÷Ëß¡’¢âÕ°”Àπ¥«à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß
°“√∑¥≈ÕßµâÕß¡’°“√°√–®“¬·∫∫ª°µ‘Õ¬à“ßÕ‘ √– ¡’«“‡√’¬π´å√«¡°—π Õ‘∑∏‘æ≈µà“ßÊ √«¡°—π
·∫∫∫«° – ¡ ®“°°“√„™â«‘∏’°“√ ÿà¡ª√–°—π§«“¡‡ªìπÕ‘ √–°—π√–À«à“ß§«“¡§≈“¥‡§≈◊ËÕπ „π
∫“ß§√—Èß§«“¡§≈“¥‡§≈◊ËÕπÕ“®¡’«“‡√’¬π ǻ‰¡à‡∑à“°—π Õ“®‡π◊ËÕß®“°°“√°√–®“¬‡ªìπ·∫∫‰¡àª°µ‘
÷́ËßÕ“® —ß‡°µ®“°∫“ß ‘Ëß∑¥≈Õß¡’§à“‡©≈’Ë¬ Ÿß·≈–¡’«“‡√’¬π ǻ¢Õß§à“‡©≈’Ë¬ Ÿß°«à“ ‘Ëß∑¥≈ÕßÕ◊ËπÊ

„π°√≥’‡™àππ’È®”‡ªìπµâÕß·ª≈ß¢âÕ¡Ÿ≈´÷Ëß¡’®ÿ¥ª√– ß§å‡æ◊ËÕ·ª≈ß¢âÕ¡Ÿ≈·≈â«¢âÕ¡Ÿ≈„À¡à¡’°“√
°√–®“¬‡ªìπ·∫∫ª°µ‘À√◊Õ„°≈â‡§’¬ß §à“‡©≈’Ë¬·≈–«“‡√’¬π ǻ¢Õß¢âÕ¡Ÿ≈∑’Ë·ª≈ß·≈â«‡ªìπÕ‘ √–µàÕ°—π
÷́Ëß∑”„Àâ«“‡√’¬π ǻ¡’≈—°…≥–‡Õ°¿“æ  ”À√—∫¢âÕ¡Ÿ≈∑—ÈßÀ¡¥«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈¡’°“√„™â√“°∑’Ë Õß

≈Õ°°“√‘∑÷¡À√◊ÕÕ“√å§‰´¥å´÷Ëß®–‡À¡“–°—∫¢âÕ¡Ÿ≈µà“ßÊ µ“¡∑’Ë°≈à“«¡“·µà∂â“¡’ªí≠À“‰¡à∑√“∫®–
„™â«‘∏’°“√·ª≈ß¢âÕ¡Ÿ≈·∫∫„¥ °ÁÕ“®„™â«‘∏’‡¢’¬π°√“ø°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà‚¥¬„™â ‡°≈
µà“ßÊ §◊Õ √“°∑’Ë ÕßÀ√◊Õ≈Õ°°“√‘∑÷¡À√◊ÕÕ“√å§‰´¥å ·≈â«¥Ÿ«à“ ‡°≈„¥∑’Ë∑”„Àâ°“√°√–®“¬
¢âÕ¡Ÿ≈‡ªìπ·∫∫ª°µ‘¡“°∑’Ë ÿ¥°Á„™â«‘∏’°“√π—Èπ·ª≈ß¢âÕ¡Ÿ≈ ·µàÕ¬à“ß‰√°Áµ“¡°“√·ª≈ß¢âÕ¡Ÿ≈π’È
‡ªìπ‡æ’¬ß«‘∏’°“√Àπ÷Ëß∑“ß ∂‘µ‘∑’Ë®–™à«¬·°âªí≠À“µ“¡¢âÕ°”Àπ¥¥—ß°≈à“« ·µà∂â“‰¡à “¡“√∂·°â
ªí≠À“‰¥â°ÁµâÕß„™â«‘∏’°“√«‘‡§√“–Àå·∫∫Õ◊Ëπ·∑π
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·Àâß‚¥¬‰¡àµâÕß≈â“ßÕÕ° ®“°°“√ —¡¿“…≥å ºŸâ„™â à«π„À≠à¡’§«“¡‡ÀÁπ«à“ ∫Ÿà∑“°—π¬ÿß “¡“√∂
ªÑÕß°—π¬ÿß‰¥â¥’  ´÷Ëßµ√ß°—∫º≈°“√∑¥ Õ∫§◊Õ¡’ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π¬ÿß„πÀâÕßªØ‘∫—µ‘
°“√‡©≈’Ë¬ 6 ™—Ë«‚¡ß „π¿“§ π“¡‡©≈’Ë¬ 5 ™—Ë«‚¡ß 45 π“∑’ ºŸâ„™â‡æ’¬ß√âÕ¬≈– 0.46 ∑’Ë¡’Õ“°“√·æâ
 ”À√—∫ªí®®—¬Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√µ—¥ ‘π„®„™â ∫Ÿà∑“°—π¬ÿß‰¥â·°à √“§“ °≈‘Ëπ ‡π◊ÈÕ ∫Ÿà √Ÿª√à“ß
·≈–øÕß ¢âÕ¡Ÿ≈∑’Ë‰¥â‡ªìπª√–‚¬™πåµàÕ°“√æ‘®“√≥“ àß‡ √‘¡„Àâ¡’°“√„™â ∫Ÿà∑“°—π¬ÿßªÑÕß°—π‚√§
∑’Ëπ”‚¥¬·¡≈ß

 Abstract
The objective of this study is to evaluate the efficacy of the new type of

insect repellent containing 20% diethyl toluamide and 0.5% permethrin,

formulated as a soap and to study the attitude and behavior of the users. Results

obtained from this study showed that most of the users had applied the soap on

their arms and legs, while a few of them applied it on their body, face and

neck. The time of application was mostly in late afternoon after bath. The

majority of them (74%) commented that this soap was quite effective and only

few of them developed allergy (0.46%). It gave a protection time of 6 hours in

laboratory and 5.75 hours in the field. Besides the efficiency of the repellent

soap, the users were concerned about its cost and other properites, e.g. odour,

texture, shape and foamy characteristic. Data obtained will be helpful to consider

the promotion of using the soap for self protection from mosquito-borne

diseases.

Keywords
Repellent soap, mosquito, attitude
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Introduction
Though there are many new synthetic substances and various methods

for controlling insects, problems caused by mosquitoes still exist. Certain groups

of people; for example night or early morning workers, border troops, forestry

officers, vendors and farmers, especially those working in a rubber plantation

are always bothered by this pest. The use of mosquito repellent is, therefore, a

choice of protection against insect biting or transmitted diseases.1, 2

A lot of chemicals are found to have repellent properties, i.e. when applied

to the skin, they will stop some insects from probing or biting; however, only

a few are safe and suitable for human population. Among these, diethyl

toluamide, usually called as “Deet”, is the most well-known one, produced

and marketed in various form, e.g. lotion, refreshing cloth, aerosol, etc.

However, these products are not commonly used in Thailand since they are

rather expensive. Because of this disadvantage, attempts have been made to

reduce the production cost of repellents that are considerably effective against

mosquitoes. Simmons (1985, personal communication) had mixed 20% deet

with a synthetic pyrethroid called permethrin and produced mosquito repellent

soap under MOSBAR trade name. Yap3 showed that the repellent soap could

give personal protection against mosquitoes in the field for at least 4 hours.

According to a study done in Samoa, Reed and Iosia* found that it gave personal

protection for 6 hours.4 The objective of this study is to evaluate the efficacy of

the repellent soap in both laboratory and field. It also aims at finding out the

attitude as well as the behavior of users in high density of mosquito areas. Data

obtained will be helpful to consider the promotion of using repellent soaps for

self protection from mosquito-borne diseases.

 Material and methods
Material

Repellent soap containing 0.5% permethrin (cis:trans ratio = 25:75) and

20% deet5 were provided by Tom Simmons from Simmons Nominees PTY

LTD., Australia.

* Reed, D. and Iosia, T. 1985. Trial on the use of repellent soap on human baits: Western Samoa,
October-November, 6 pp.
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Methods

Study of attitude and behavior of the people using the repellent soap.

Interviews were conducted in 3 different experimental areas during May

1987-1988 where high density of malaria vectors, encephalitis vectors, and

filariasis vectors were reported. Approximately 120 people were randomly

selected from each area and free samples of repellent soap were given. One

week later the follow-up interview was performed. Questionnaires covered

two types of information: one on personal data of the subjects and the other on

their attitude and behavior after using the soap. Data obtained during the

interviews were evaluated by SAS software.

Study of the mosquito repellent soap efficacy.

� Efficacy test in laboratory

Three volunteers aged 20-30 years and 250 female mosquitoes of 4-5

days old Aedes aegypti which had been reared in laboratory and never took

blood were used for testing in a temperature and humidity controlled room (27

± 2 °C, 70-80% relative humidity). Approximately 0.1 g. of the repellent soap

was applied on a 3 x 10 cm. area on the subject forearm. The area was moistened

with water prior to the soap application. The forearm was introduced inside a

previously prepared mosquito cage of 30x30x30 cm. and allowed to remain

for 3 minutes, during which any mosquito bites would be noted. If no mosquito

bite occurred within 3 minutes, the forearm was then taken out and the test was

repeated every 30-minute interval. The experiment was completed after two

mosquitoes had bitten. The time between the application of the soap and the

time at which biting of the second mosquito occurred would be the protection

time given by the repellent on each volunteer. The average protection time was

then calculated from 3 replicated experiment.

� Field test

The experiment was conducted at an orchard in Bang Yai district of

Nonthaburi province in May 1986. Shrubs and trees furnished abundant shelter

for the mosquitoes. The average temperature in this area was 27 ± 3 °C with a

relative humidity of 60-80%. Four subjects were equally divided into two

groups, the first of which was applied with the soap thoroughly on the forearms

and on the lower part of the legs, from knee to ankle. The second group which
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served as a control did not have any application. The subjects from each group

were allowed to sit three meters apart to prevent the odour of the soap  exerting

influence on the control group. There were 2 seating sites, an open area under

the house and a place 5 meters away from the house. Each subject collected all

mosquitoes landing on the exposed skin using small tubes for 20 minutes and

rested for 20 minutes between each collection. The experiment was completed

after the subjects were bitten by two mosquitoes in the test.

Figure 1 Efficacy test of the repellent soap in laboratory

Results
Attitude and behavior of the people using the repellent soap

Among 430 subjects interviewed 89.53% had never used any repellent

before. Most of them (96.51%) applied the soap on their arms, while fewer

users applied it on their legs, face, body or neck respectively. About 56%

preferred using it from late afternoon to dusk. After application, 61.39% of

them felt comfortable rather than sticky or warm at the site of application on

their skin. The majority of the users (73.95%) said that it gave good protection

against mosquitoes and 82.32% recommended its use in the high density of

mosquito areas. However, 50.46% of the users suggested that the odour of this

repellent soap should be improved (Table 1).
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Table 1 The percentage of subjects, interviewed in different areas, classified according

to attitudes towards the soap.

Attitude % of interviewed subjects

on application Malaria Encephalitis Elephantiasis Total

area area area

Applied on arm 92.96 100.00 95.94 96.51

Applied at late afternoon 50.78 72.07 43.91 56.04

Felt comfortable 51.56 57.14 74.32 61.39

Good efficacy 75.78 64.93 81.75 73.95

Should be used 75.78 92.55 78.37 82.32

in mosquito-dense area

Unpleasant odour 39.84 70.77 38.51 50.46

No. of subjects 128 148 154 430

The mosquito repellent efficacy

Laboratory test showed an average protection time of the soap against

Aedes aegypti mosquitoes of about 6.0  ±  0.35 hours (range 5.5-6.5) after

application.

Field test showed that the mean biting rate for the mosquitoes on the

soap treated group was 6 mosquitoes/man-hr (range 0-6) as compared with

65.5 mosquitoes/man-hr (range 4.5-169.5) recorded on the untreated group.

Percentage reduction of biting for the mosquitoes remained very high (range

90-100) observed upto 6.08 hr post treatment (Table 2).

The mosquito species collected in the area were identified as 44.8% of

Armigeres subalbatus, 19.8% of Culex gelidus, 12.1% of Mansonia spp., 9.9%

of Culex quinquefasciatus and 8.2% of Anopheles spp., 3.0% of Aedes spp.,

and 2.2% of other spp.

For the two soap-treated subjects (staring from 15:45 h), one was bitten

at 5.42 hr and the other at 6.08 hr after treatment, giving an average protection

time of 5.75 hr
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Table 2 Number of collected mosquitoes at Bang Yai district, Nonthaburi province.

Treatment Time post-treatment (Hour)

3.42 4.08 4.75 5.42 6.08

Treated group 0 0 0 2 4

Control group 3 113 48 20 42

% reduction 100 100 100 90 90.47

Discussion
The species composition of mosquitoes at the experimental sites provided

all of common mosquito species in Thailand and the repellent soap gave a high

degree of protection ranging from 90 to 100%. The results indicated that the

soap are effective for Armigeres, Culex, Mansonia, Anopheles and Aedes for

up to 5.75 hr in the field. The results from this study was similar to the finding

of Yap3 in Malaysia and Reed & Iosia in Samoa4.

Moreover, it was found that the interviewed people had favourable

attitude towards the soap because it gave good protection against mosquito

biting. Futhermore, since majority of the subjects had never used any repellent

before, they then accepted this repellent soap quite readily. However, some

had suggested that its odour and texture should be improved. In addition,

repellent soap suitable for tropical regions should possess other properties apart

from its good protection, e.g. lack of stickiness.
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·≈– bush trap ·≈–µ√«®‡≈◊Õ¥‚¥¬«‘∏’ ELISA º≈°“√»÷°…“æ∫«à“ „π∫√√¥“¬ÿß 1,054 µ—« ∑’Ë
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Abstract
Studies of blood-feeding behavior of mosquito vectors of Dengue

Haemorrhagic Fever (DHF) and malaria have been continuously carried out in

Thailand, whereas those of encephalitis and filariasis are scanty because of

difficulty methodology and high risk of infection. To get more information for

disease control, we then studied on blood sources, biting time and behavior of

mosquito vectors in an endemic area of encephalitis and filariasis. Animal-baited
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traps and bush trap were employed for mosquito collections and ELISA technique

was used for blood source determination. It was found that 178 (16.9%) out of

1,054 collected mosquitoes were identified to filariasis vector (Aedes niveus)

and Japanese encephalitis vectors (Culex tritaeniorhynchus, Cx. gelidus and

Cx. fuscocephala). Most of the mosquito vectors were collected between 1800 h

and 2100 h, and 127 (71%) were engorged-mosquitoes. The ELISA results showed

that cow blood was determined from almost all engorged-mosquitoes and multiple

blood sources, including human blood were identified from 43 individual

mosquitoes. This means cow was the most attractive host for vector mosquitoes

in this study and multiple feedings also occurred. The study reveals that multiple

feeding behavior of mosquito vectors could play an important role of pathogen

transmission between animals/insects and human beings. Biological and

ecological information is then helpful for effective control of vector-borne

diseases.

Keywords
Blood sources, mosquitoes, Thailand

Introduction
The mosquitoes have been well known to get their blood-meals from

some domestic and wild animals as well as from human.1, 2, 3 However, the

knowledge on the blood source animals of the vector mosquitoes in Thailand

is still incomplete, although some ecological and epidemiological studies on

the vector mosquitoes species, with respect to such diseases as filariasis, dengue,

malaria and Japanese encephalitis, were carried out in Thailand.4, 5

The authors investigated the blood suckling behaviour of 4 species of

the vector mosquitoes by means of the animal baited traps at a remote Karean

village in Tak province, northwestern Thailand (Figure 1) in the winter season

of 1989 and determined the blood-meals of the captured mosquitoes by the use

of the enzyme-linked immunosorbent assay (ELISA).
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Figure 1 Map of Thailand ✩ shows the investigated place.

Materials and methods
1. Collection of the mosquitoes

3 m x 4 m x 2 m of Nylon mosquito-net was used as a trap, each with

different bait species (Figure 2).

Chiang Rai

Chiang Mai Nan

Lampang

Mae Hong Son

Sukhothai
Tak

Nakhon Sawan

Phetchabun

Figure 2 Chicken baited mosquito-net trap.
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Figure 3 Modified bush trap.

Four animal species were used as bait, namely human, cow, pig and

chicken. The traps were situated at a distance from each other to eliminate any

interfering or influencing effect.

The traps were set in the evening from 1800 h to 900 h the following

morning, and the lured mosquitoes were collected 3 times daily at 2100, 0600

and 0900 h from 7 to 11 December, 1989.

Modified bush traps (Figure 3) were also used to collect the resting

mosquitoes.

2. Blood source determination

The procedures of the blood-meal determination were performed in

accordance with Sasaki6, with the following modification : The captured

mosquitoes were identified to species, counted and pressed onto the filter paper

(Whatman No. 1) individually in order to get their blood-meals.

The filter papers were dried with diphosphorous pentoxide in a desiccator

and carried back to the laboratory. The smeared part of the filter papers were

cut off and put into small tubes individually and stored in a freezer until the

assay.
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Blood smeared filter papers were dipped in 400 µl of physiological saline

(pH = 7.0) for 2 hr, then disassembled with an insect pin to extract smears

(blood-meal) completely. The solutions were then centrifuged at 5,000 rpm

for 5 min.

Forty µl of extract were put into each well of a Millititer HA plate

(Millipore Co.) or a flat bottomed plastic individually and incubated for 2 hr.

The plate was then washed three times with washing buffer (0.1% of Tween 20

dissolved in phosphate buffered saline (PBS pH = 7.2). Then 80 µl of coating

buffer (4% bovine serum dissolved in PBS when anti-chicken serum were

used and 4% chicken serum dissolved in PBS when anti-mammalian sera were

used) were added to each well and incubated for 1 hr. The plate was then

washed three times with washing buffer again. Forty µl of antiserum were

then added to each well and reacted for 2 hr. The plate was washed three times

with washing buffer and 40 µl of the conjugate (commercial horse radish

peroxidase conjugated to the IgG fraction of goat anti-rabbit serum) were added

to each well. Two hr after the addition of the conjugate, the plate was rewashed

6 times with washing buffer and then 80 µl of substrate solution (40 mg of

o-phenylenediamine dissolved in 100 ml of citric acid-Na2HPO4 buffer solution

(pH=5.0) and 20 µl of H2O2) were added to each well. The plate was then

incubated in a dark box. The reaction was stopped 15 min later by the addition

of 40 µl of 4N sulfuric acid. All procedures of assay using a Millititer HA plate

were performed at room temperature and those using a plastic microplate were

done at 37 °C.

The results were visually assessed and the yellow color produced in the

well of tested extracts was compared with the color of positive and negative

controlled wells.

Results and Discussion
The weather during the collecting period was consistently fine and the

temperature and humidity data of the investigated area are shown in Table 1.

The range of temperatures during the investigation was from 12 to 32 °C.
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Table 1 Temperature and humidity data at Tak, Thailand

Temperature at 2100 h at 0600 h

Date max. min. humid. Temp. humid. Temp.

07/ Dec 27.0 15.0 73.0 19.5

08/ Dec 28.0 14.0 74.0 17.4 85.6 14.8

09/ Dec 30.0 14.0 73.5 18.3 90.5 15.6

10/ Dec 32.0 12.0 80.6 15.6 91.8 14.9

11/ Dec 90.2 13.8

Average 29.3 13.8 75.3 17.7 89.5 14.8

A total of 1,052 individuals of mosquitoes, including 178 individual of

Filariasis and Encephalitis vectors, belonging to 2 genera and 4 species, were

collected. From this study, it is determined that the trap using a cow as bait was

the most effective and that, 1800 h to 2100 h is, generally, the most effective

time to collect mosquitoes (Table 2, 3). This result may be due to the fact that

the most dominant species among the 4 vector species was active during the

night time.

Table 2 Number of mosquitoes collected at Tak, Thailand (classified by blood sources)

human swine chicken cow bush Total

Aedes niveus 1 0 0 5 1 7

Culex fuscocephala 1 0 0 135 1 137

Cx. gelidus 1 0 0 3 0 4

Cx. tritaeniorhynchus 0 1 0 27 0 28

Others 12 9 3 844 8 876

Total 15 10 3 1014 10 1052

Table 3 Number of mosquitoes collected at Tak, Thailand (classified by collected time)

0600-0900 1800-2100 2100-0600 Total

Aedes niveus 0 5 1 6

Culex fuscocephala 40 55 41 136

Cx. gelidus 0 2 2 4

Cx. tritaeniorthnchus 7 10 11 28

Others 125 543 200 868

Total 172 615 255 1042 *

* except for 10 mosquitoes from bush trap.
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Among the 4 vector species, Culex fuscocephala was the most dominant

species (140 indiv., 78.7%) collected in this study. Of the other 3 species, a

smaller number of individuals was collected.

A total of 127 individuals out of 178 vector mosquitoes had blood-meals

and most engorged individuals were collected by the trap using a cow as bait.

No mosquitoes collected from human and pig-baited traps had any blood-meals

in their alimentary canals.

Table 4 Engorged number of mosquitoes collected at Tak, Thailand (classified by blood

sources)

human swine cow bush Total

Aedes niveus 0/1 - 5/5 1/1 6/7

Culex fuscocephala 0/1 - 94/138 1/1 95/140

Cx. gelidus 0/1 - 2/3 - 2/4

Cx. tritaeniorhynchus - 0/1 24/26 - 24/27

Total 0/3 0/1 125/172 2/2 127/178

Table 5 Engorged number of mosquitoes collected at Tak, Thailand (classified by

collected time)

0600-0900 1800-2100 2100-0600 Total

Aedes niveus - 4/5 1/1 5/6

Culex fuscocephala 27/40 32/57 35/42 94/139

Cx. gelidus - 1/2 1/2 2/4

Cx. tritaeniorhynchus 6/7 7/9 11/11 24/27

Total 33/47 44/73 48/56 125/176 *

* except for 2 mosquitoes from bush trap.

The engorged rates of the 4 vector species collected by the animal-baited

trap varied from 50% to 88.9% (Table 6). In Cx. fuscocephala the highest

engorgted rate was obtained from the specimens collected at 0600 h (lured

from 2100 h to 0600 h) (Table 5). This species is well-known to be active

during the night time, as mention above, and this concurs with the results

obtained in the investigation.
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Table 6 The blood sources of mosquitoes collected at Tak, Thailand

No. of collected engorged (%) blood sources

Aedes niveus 7 6 (85.7) cow (2)

human + cow (2)

human + cow + swine (1)

chicken (1)

Culex fuscocephala 140 95 (67.9) cow (62)

human + cow (7)

cow + swine (14)

human + cow + swine (9)

unidentified (3)

Cx. gelidus 4 2 (50.0) cow (1)

cow + swine (1)

Cx. tritaeniorhynchus 27 24 (88.9) human (1)

cow (14)

cow + swine (8)

human + cow + swine (1)

In one hundred and twenty four out of 127 individuals of the 4 vector

species, the origins of their blood-meals were determined to be human, cow,

swine or chicken. There were 3 individuals of Cx. fuscocephala that could not

be identified the blood-meal by anti-human, cow, swine and chicken. The

multiple feeding was observed in 43 individuals of the 4 species (Table 6).

Almost all individuals of 4 vector species examined had cow blood in

their alimentary canals, except for one Cx. tritaeniorhynchus individual and

one  A. niveus individual. These were found to contain only human and chicken

blood, respectively.

In many of the individual mosquitoes, there were both human and cow

blood though the mixture in some included swine blood.

From the results obtained in this investigation, the role of domestic

animals in the reproduction of the 4 vector species was clarified.

A program for the control of these vector species should be based upon

the knowledge of host preference and biting behaviour. The lack of it, will

affect our ability to control the vector-borne diseases.
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ª≈“‡§Á¡„π™à«ßƒ¥ŸΩπ ‚¥¬·™àª≈“∑ŸÀ≈—ßÀ¡—°°—∫‡°≈◊Õ„ππÈ”¬“‰µ√§≈Õ√åøÕπ §«“¡‡¢â¡¢âπ√âÕ¬≈–
(‚¥¬πÈ”Àπ—°) 0.25, 0.15, 0.05, 0.01, 0.005 ·≈– 0.001 ·≈â«π”‰ªµ“°·Àâß¥â«¬
· ß·¥¥‡ªìπ‡«≈“ 3 «—π ·µà≈–«—π ÿà¡µ—«Õ¬à“ß¡“∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√ªÑÕß°—π°“√
‡°‘¥ÀπÕπ‚¥¬°“√∑¥ Õ∫∑“ß™’«¿“æ ·≈–»÷°…“ª√‘¡“≥°“√µ°§â“ß¢Õß “√π’È‚¥¬«‘∏’∑“ß‡§¡’
°“√∑¥ Õ∫∑“ß™’«¿“æ „™â·¡≈ß«—π‡æ»‡¡’¬«—¬‡®√‘≠æ—π∏ÿå 3 ™π‘¥ §◊Õ ·¡≈ß«—π∫â“π,
·¡≈ß«—πÀ—«‡¢’¬« ·≈–·¡≈ß«—πÀ≈—ß≈“¬ µÕ¡ª≈“‡§Á¡™ÿ∫πÈ”¬“ ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß π—∫
®”π«π·¡≈ß«—π∑’Ëµ“¬·≈–®”π«π‡°‘¥ÀπÕπ„πª≈“‡§Á¡‡¡◊ËÕ‡«≈“ºà“π‰ª 24 ™—Ë«‚¡ß, 48 ™—Ë«‚¡ß
·≈– 72 ™—Ë«‚¡ß °“√«‘‡§√“–Àåª√‘¡“≥∑“ß‡§¡’  °—¥µ—«Õ¬à“ß¥â«¬µ—«∑”≈–≈“¬∑’Ë‡À¡“– ¡
µ√«®ª√‘¡“≥¥â«¬‡§√◊ËÕß·°ä ‚§√¡“‚µ°√“ø ™π‘¥ ‡Õø æ’ ¥’ º≈°“√»÷°…“æ∫«à“ §«“¡‡¢â¡¢âπ
¢ÕßπÈ”¬“‰µ√§≈Õ√åøÕπ∑’Ë “¡“√∂ªÑÕß°—π°“√‡°‘¥ÀπÕπ „π°√√¡«‘∏’º≈‘µª≈“‡§Á¡ §◊Õ√âÕ¬≈–
0.25 ª√‘¡“≥µ°§â“ß§◊Õ 20.67 ¡°./°°.

Abstract
Application trichlorfon insecticide against fly larvae in dry salted fish

production was studied. After the salted fishes had been soaked in 0.25, 0.15,
0.05, 0.01, 0.005 and 0.001% (W/W) percent trichlorfon solutions, samples were
sun dried for 3 days and each day samples were collected and observed the
effective doses against fly larvae by biological assay and were chemically analysed
for their residues. By biological assay, three kinds of flies, i.e. house fly (Musca
domestica), blow fly (Chrysomyia megacephala), and flesh fly (Sarcophaga sp.),
were housed separately with those samples for 6 hours. The fly larvae were examined
at 24, 48 and 72 hours. By chemical analysis, samples were extracted by appropiate
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solvents and the residues were quantitated by gas chromatograph, with the application
of flame photometric detector. The results showed that the effective concentration
against fly larvae during production was 0.25% and the amount of residue was
20.67 mg/kg.

Keywords
Trichlorfon, dry salted fish, Musca domestica, Chrysomyia megacephala,
Sarcophaga sp.

∫∑π”
ª≈“‡§Á¡‡ªìπÕ“À“√‚ª√µ’π·ª√√Ÿª™π‘¥Àπ÷Ëß ́ ÷Ëß°√√¡«‘∏’º≈‘µπ—∫«à“ –¥«°·≈–·æ√àÀ≈“¬

¡“° ∑—Èß‡ªìπ ‘π§â“∑’Ë«“ß®”Àπà“¬∑—Ë«‰ª„πª√–‡∑» ·≈–‡ªìπ ‘π§â“ ”§—≠∑’Ë àßÕÕ°‰ª®”Àπà“¬
µà“ßª√–‡∑» ‚¥¬‡©æ“–ª√–‡∑»Õ‘π‚¥π’‡´’¬ ‰¥â¢π“ππ“¡ª≈“∑Ÿ‡§Á¡¢Õßª√–‡∑»‰∑¬«à“
çÕ’°—π‡´’¬¡é1

ª≈“‡ªìπ —µ«åπÈ”∑’Ë‡πà“‡ ’¬ßà“¬ ‡π◊ËÕß®“°À≈“¬ “‡Àµÿ‡™àπ ‡°‘¥®“°°“√¬àÕ¬ ≈“¬µ—«‡Õß
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 “√‡§¡’¡“„™â√à«¡„π°√√¡«‘∏’º≈‘µ ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ÀπÕπ°—πÕ¬à“ß·æ√àÀ≈“¬ ®“°°“√∑’Ë
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ·≈– ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“√à«¡°—π ”√«®°“√„™â
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§«“¡‡¢â¡¢âπ¢ÕßπÈ”¬“‰µ√§≈Õ√åøÕπ ∑’Ë “¡“√∂ªÑÕß°—π°“√‡°‘¥ÀπÕπ„π°√√¡«‘∏’º≈‘µª≈“‡§Á¡
·≈–»÷°…“ª√‘¡“≥°“√µ°§â“ß„πµ—«ª≈“ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√æ‘®“√≥“„Àâ§”·π–π”°“√
„™â∑’Ë∂Ÿ°µâÕß ·≈–ª√–°Õ∫°“√Õπÿ≠“µ„Àâ„™â “√¥—ß°≈à“«°√≥’®”‡ªìπµàÕ‰ª
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«— ¥ÿ·≈–«‘∏’°“√
°“√‡°Á∫µ—«Õ¬à“ß

´◊ÈÕµ—«Õ¬à“ßª≈“∑Ÿ ®”π«π 70 °‘‚≈°√—¡ ·≈–‡°≈◊Õ‡¡Á¥ 35 °‘‚≈°√—¡ ®“°µ≈“¥∫“ß°–ªî
°√ÿß‡∑æ¡À“π§√
°“√‡µ√’¬¡µ—«Õ¬à“ß ·∫àß‡ªìπ¢—ÈπµÕπ ¥—ßπ’È :-

1. °“√µ‘¥µ“¡ª≈“∑Ÿ‡§Á¡
À¡—°ª≈“∑Ÿ∑—Èßµ—« 2  à«π °—∫‡°≈◊Õ 1  à«π „π∂—ßæ≈“ µ‘°¢π“¥ 16 ·°≈≈Õπ ‚¥¬«“ß

ª≈“°—∫‡°≈◊Õ ≈—∫°—π‡ªìπ™—Èπ ®πÀ¡¥ª≈“·≈–‡°≈◊Õ ªî¥ª“°∂—ß¥â«¬ºâ“¢“«∫“ß∑‘Èß‰«â 1 §◊π
(ª√–¡“≥ 20 ™—Ë«‚¡ß)

2. °“√·™àπÈ”¬“‰µ√§≈Õ√åøÕπ
2.1 ‡µ√’¬¡πÈ”¬“‰µ√§≈Õ√åøÕπ®“°¥‘æ‡∑Õ‡√Á°´å 95 ‡Õ æ’ ´÷Ëß‰¥â√—∫®“° ∫√‘…—∑

‰∫‡ÕÕ√å‰∑¬ ®”°—¥ ∑’Ë 6 √–¥—∫§«“¡‡¢â¡¢âπ §‘¥‡ªìπ√âÕ¬≈–‚¥¬πÈ”Àπ—° §◊Õ 0.25, 0.15, 0.01,
0.005 ·≈– 0.001 µ“¡≈”¥—∫

2.2 π”ª≈“∑Ÿ∑’ËÀ¡—°‡°≈◊Õ‰«â¡“≈â“ßπÈ”‡Õ“‡°≈◊ÕÕÕ°º÷Ëß„Àâ –‡¥Á¥πÈ” ·≈â«·∫àß
ª≈“∑Ÿ‡§Á¡ÕÕ°‡ªìπ 7  à«π

-  à«π∑’Ë 1 ‰¡à·™àπÈ”¬“‰µ√§≈Õ√åøÕπ„™â‡ªìπ§à“ Control
-  à«π∑’Ë‡À≈◊ÕÕ’° 6  à«π π”¡“·™à„ππÈ”¬“‰µ√§≈Õ√åøÕπ 6 √–¥—∫§«“¡

‡¢â¡¢âπ ‚¥¬„™âÕ—µ√“ à«πª≈“Àπ—° 1 °‘‚≈°√—¡ µàÕπÈ”¬“ 1 ≈‘µ√ ·™à„Àâ∑à«¡µ—«ª≈“π“π 10
π“∑’ À≈—ß®“°π—Èππ”ª≈“¢÷Èπº÷Ëß„π∂“¥·∫π

3. °“√º≈‘µª≈“∑Ÿ‡§Á¡·Àâß
π”ª≈“∑Ÿ‡§Á¡®“°¢—ÈπµÕπ∑’Ë 2 ´÷Ëß·¬°‡ªìπ 7  à«π‰«â·≈â« ÕÕ°º÷Ëß·¥¥π“πª√–¡“≥«—π

≈– 6 ™—Ë«‚¡ß ‚¥¬°≈—∫ª≈“«—π≈– 1 §√—Èß ‡ªìπ‡«≈“ 3 «—π Õÿ≥À¿Ÿ¡‘· ß·¥¥ 29-35 Õß»“-
‡´≈‡´’¬  (Õÿ≥À¿Ÿ¡‘¢≥–· ß·¥¥ÕàÕπ·≈–®—¥)

4. °“√‡æ“–‡≈’È¬ß·¡≈ß«—π„πÀâÕßªØ‘∫—µ‘°“√ „™â«‘∏’‡æ“–‡≈’È¬ß ÷́Ëß¥—¥·ª≈ß Ÿµ√Õ“À“√‚¥¬
°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å (‰¡àµ’æ‘¡æå) ¥—ßπ’È

®—∫·¡≈ß«—π 3 ™π‘¥ §◊Õ ·¡≈ß«—π∫â“π ·¡≈ß«—πÀ—«‡¢’¬« ·≈–·¡≈ß«—πÀ≈—ß≈“¬ ®“°
·À≈àß°Õß¢¬– ª√–¡“≥™π‘¥≈– 100 µ—« ¡“∑”°“√‡≈’È¬ß·¬°µ“¡™π‘¥¢Õß·¡≈ß«—π‚¥¬®—∫
„ à°√ß√Ÿª ’Ë‡À≈’Ë¬¡®—µÿ√— ¢π“¥ 30 ‡´πµ‘‡¡µ√ ∫ÿ¥â«¬ºâ“¡ÿâßÀ√◊Õ¡ÿâß≈«¥ æ◊Èπ∫ÿ¥â«¬«— ¥ÿ∑÷∫· ß
¥â“πÀπâ“¡’ª√–µŸ‡ªî¥ªî¥ ·≈–¡’™àÕß≈¡°≈“ßª√–µŸ∫ÿ¥â«¬ºâ“¡— ≈‘π¢π“¥™àÕß‚µæÕ∑’Ë®–¬◊Ëπ¡◊Õ
‡¢â“‰ª‰¥â –¥«° ¿“¬„π°√ß¡’∂â«¬ 3 „∫  ”À√—∫∫√√®ÿÕ“À“√ 2 „∫ „∫Àπ÷Ëß∫√√®ÿπ¡ºßº ¡
πÈ”µ“≈ Õ—µ√“ à«π 3: 1 Õ’°„∫∫√√®ÿ ”≈’™ÿ∫πÈ” „∫∑’Ë 3 ‡ªìπ∂â«¬ ”À√—∫«“ß‰¢à¡’¢π“¥‡ âπºà“-
»Ÿπ¬å°≈“ß 10 ‡´πµ‘‡¡µ√  Ÿß 4 ‡´πµ‘‡¡µ√ ¿“¬„π∫√√®ÿª≈“ªÉπ 25 °√—¡ º ¡πÈ” 30
¡‘≈≈‘≈‘µ√

- π”°√ß‰ª‰«â„πÀâÕß‡≈’È¬ß´÷Ëß§«∫§ÿ¡§«“¡™◊Èπ —¡æ—∑∏å √âÕ¬≈– 70-80 Õÿ≥À¿Ÿ¡‘ 25-
28 Õß»“‡´≈‡ ’́¬  √Õ®π·¡≈ß«—π«“ß‰¢à·≈â« π”∂â«¬ ”À√—∫«“ß‰¢àÕÕ°¡“ªî¥ª“°¥â«¬ºâ“¡— ≈‘π
∑‘Èß‰«â 24 ™—Ë«‚¡ß ®π‰¢àøí°µ—«‡ªìπÀπÕπ
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- ∂à“¬µ—«ÀπÕπ≈ß„π¢«¥‚À≈ ”À√—∫‡≈’È¬ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 25 ‡´πµ‘‡¡µ√  Ÿß
36 ‡´πµ‘‡¡µ√ ‚À≈Àπ÷Ëß®–‡≈’È¬ß·¡≈ß«—π‰¥â 600-800 µ—« „ÀâÕ“À“√‡≈’È¬ßÀπÕπ´÷ËßµâÕß
‡µ√’¬¡„À¡àÊ ‚¥¬¡’ Ÿµ√Õ“À“√¥—ßπ’È

·°≈∫ 500 °√—¡
¬’ µå 12 °√—¡
¡Õ≈µå 18 °√—¡
√” 20 °√—¡
πÈ” 1,000 ¡‘≈≈‘≈‘µ√

- ªî¥ª“°¢«¥¥â«¬ºâ“¡— ≈‘π‡æ◊ËÕ√–∫“¬Õ“°“»∑‘Èß‰«â‚¥¬ª√“»®“° ‘Ëß√∫°«π®πµ—«ÀπÕπ
‡ª≈’Ë¬π‡ªìπ¥—°·¥â ´÷Ëß®–¢÷Èπ¡“≈Õ°§√“∫∫√‘‡«≥™—Èπ∫π¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ

- π”Õ“À“√™—Èπ∫π„ à„ππÈ” ‡≈◊Õ°™âÕπ‡Õ“·µàµ—«¥—°·¥â´÷Ëß®–≈Õ¬πÈ” π”‰ª„ à°√ß‡≈’È¬ß
‡æ◊ËÕ„Àâ≈Õ°§√“∫‡ªìπµ—«‡µÁ¡«—¬

- ‡≈’È¬ßµ—«‡µÁ¡«—¬√ÿàπ·√°∑’ËÕÕ°¡“¥â«¬π¡ºßº ¡πÈ”µ“≈ ∑”‡™àπ‡¥’¬«°—∫°“√‡≈’È¬ß
§√—Èß·√° ®π‰¥âµ—«‡µÁ¡«—¬√ÿàπ∑’Ë 2 ´÷Ëß®–π”‰ª„™â„π°“√∑¥≈Õß ‚¥¬‡≈◊Õ°·¡≈ß«—π‡æ»‡¡’¬«—¬
‡®√‘≠æ—π∏ÿå §◊Õ

·¡≈ß«—π∫â“π Õ“¬ÿ 5 «—π
·¡≈ß«—πÀ—«‡¢’¬« ·≈–·¡≈ß«—πÀ≈—ß≈“¬Õ“¬ÿ 7 «—π

°“√«‘‡§√“–Àå
1. °“√∑¥ Õ∫∑“ß™’«¿“æ

∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢ÕßπÈ”¬“‰µ√§≈Õ√åøÕπ 6 √–¥—∫§«“¡‡¢â¡¢âπ ‚¥¬„Àâ·¡≈ß«—π
3 ™π‘¥µÕ¡ª≈“‡§Á¡™ÿ∫πÈ”¬“„π¢—ÈπµÕπ°“√º≈‘µ ‡ªìπ√–¬–‡«≈“ 6 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”
·¡≈ß«—πÕÕ°µ√«®π—∫®”π«π·¡≈ß«—π∑’Ëµ“¬·≈–µ√«® Õ∫°“√‡°‘¥ÀπÕπ„πµ—«ª≈“‡∑’¬∫°—∫
Control ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß °“√«‘‡§√“–Àå∑ÿ°µ—«Õ¬à“ß ∑”°“√∑¥ Õ∫ 3 ´È” ·µà≈–´È”„™â
·¡≈ß«—π 10 µ—«
«‘∏’∑¥ Õ∫

π”ª≈“∑Ÿ‡§Á¡∑—Èßµ—«∑’ËµâÕß°“√∑¥ Õ∫ „ à¢«¥‚À≈·°â«∑√ß°√–∫Õ°¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß
16.5 ‡´πµ‘‡¡µ√  Ÿß 28 ‡´πµ‘‡¡µ√ „™â ”≈’™ÿ∫πÈ”‡æ◊ËÕ„Àâ§«“¡™◊Èπ„π¢«¥‚À≈·≈â«∑”°“√
 ≈∫·¡≈ß«—π∑’Ë‡æ“–‡≈’È¬ß‰«â·≈â«„π¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß ¥â«¬ ”≈’™ÿ∫§≈Õ√å‚√øÕ√å¡
®”π«π‡≈Á°πâÕ¬ æ‘®“√≥“‡≈◊Õ°·¡≈ß«—π∑’Ë‡ªìπ‡æ»‡¡’¬„ à„π‚À≈∑¥≈Õß 21 ‚À≈ ®”π«π
·¡≈ß«—π‚À≈≈– 10 µ—« ªî¥ª“°‚À≈¥â«¬ºâ“¢“«∫“ß «“ß‰«â„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬§«∫§ÿ¡
§«“¡™◊Èπ¢≥–∑”°“√∑¥≈Õß„Àâ‰¥â§«“¡™◊Èπ —¡æ—∑∏å√–À«à“ß√âÕ¬≈– 70-80 Õÿ≥À¿Ÿ¡‘ÀâÕß‚¥¬
ª√–¡“≥ 26-30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”·¡≈ß«—πÕÕ° ·≈–π”
ª≈“¡“ºà“∑âÕß‡æ◊ËÕµ√«® Õ∫°“√‡°‘¥ÀπÕπ À≈—ß®“°«“ß‰«â„π‚À≈‡ªìπ‡«≈“ 24, 48 ·≈– 72
™—Ë«‚¡ß µ“¡≈”¥—∫
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2. °“√«‘‡§√“–Àå∑“ß‡§¡’
2.1 «‘‡§√“–Àåª√‘¡“≥‰µ√§≈Õ√åøÕπ„πª≈“∑Ÿ‡§Á¡∑’Ë„™â‡ªìπ Control
2.2 »÷°…“ª√‘¡“≥°“√µ°§â“ß„πª≈“∑Ÿ‡§Á¡∑’Ë·™àπÈ”¬“∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë 0 ™—Ë«‚¡ß

(À≈—ß™ÿ∫∑—π∑’) ·≈–À≈—ß®“°º÷Ëß·¥¥‡ªìπ‡«≈“ 1, 2 ·≈– 3 «—π µ“¡≈”¥—∫ µ—«Õ¬à“ß∑’Ë·¬°¡“
«‘‡§√“–Àå·µà≈–«—π „™â‡©æ“– à«π∑’Ë√—∫ª√–∑“π‰¥â (edible portion) π”¡“À—Ëπ‡ªìπ™‘Èπ‡≈Á°∫¥
¥â«¬∑’Ë∫¥‡π◊ÈÕ ™—Ëß„ à¿“™π–∑’Ë‡À¡“– ¡ 30 °√—¡ °“√«‘‡§√“–Àå∑ÿ°µ—«Õ¬à“ß∑” 2 ´È” §”π«≥
§à“‡©≈’Ë¬
«‘∏’«‘‡§√“–Àå

§≈ÿ°µ—«Õ¬à“ßª≈“°—∫‚´‡¥’¬¡ —́≈‡øµ®π‡ªìπºß·Àâß π”¡“ °—¥¥â«¬Õ– ’́‚µ‰π‰µ√≈å µ“¡
«‘∏’ Analytical Methods for Pesticide Residues in Food5 πÈ”¬“ °—¥∑’Ë‰¥âπ”¡“°√Õß ·≈–
≈¥ª√‘¡“µ√®π‡°◊Õ∫·Àâß¥â«¬‡§√◊ËÕß√–‡À¬·∫∫ ÿ≠≠“°“» ‡æ◊ËÕªÑÕß°—π°“√ ≈“¬µ—«¢Õß
‰µ√§≈Õ√åøÕπ ·≈â«ª√—∫ª√‘¡“µ√‡ªìπ 10 ¡‘≈≈‘≈‘µ√¥â«¬Õ–´’‚µπ π”‰ªµ√«®ª√‘¡“≥¥â«¬
‡§√◊ËÕß·°ä ‚§√¡“‚µ°√“ø™π‘¥ ‡Õø æ’ ¥’ ´÷Ëßµ—Èß ¿“«– ¥—ßπ’È

Gas chromatograph : Hewlett Packard. Model 5880-Flame
Photometric Detector

Column Packing Material : 3% DEGS on Chrom WHP 100-120 Mesh
Oven temp 150 °c

Limit of Quantitation : 0.01 mg/kg

º≈
º≈°“√»÷°…“∑“ß™’«¿“æ ‚¥¬°“√π—∫®”π«π·¡≈ß«—π∑’Ëµ“¬¿“¬„π 6 ™—Ë«‚¡ß ·≈–®”π«π

ÀπÕπ∑’Ë‡°‘¥¢÷Èπ¿“¬„π 72 ™—Ë«‚¡ß æ∫«à“

·¡≈ß«—π∫â“π
ª≈“∑Ÿ‡§Á¡∑’Ë™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ ∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ°—∫∑’Ëº÷Ëß·¥¥∑’Ë√–¬–‡«≈“µà“ß

°—π‰¡à¡’º≈µàÕ°“√µ“¬¢Õß·¡≈ß«—π∫â“π ·≈–‰¡à¡’ÀπÕπ‡°‘¥¢÷Èπ„πª≈“‡§Á¡√«¡∑—Èß Control
(µ“√“ß∑’Ë 1)



178

º≈
ß“
π«
‘®—¬
¥â“
π°
’Ø«
‘∑¬
“∑
“ß
°“
√·
æ∑
¬å

µ“√“ß∑’Ë 1 · ¥ßº≈°“√∑¥ Õ∫∑“ß™’«¿“æ¢Õßª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ ‚¥¬„™â·¡≈ß«—π∫â“π
§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 70-80 Õÿ≥À¿Ÿ¡‘ÀâÕß 25-28 Õß»“‡´≈‡´’¬ 
+ æ∫ÀπÕπ, - ‰¡àæ∫ÀπÕπ

 √“¬≈–‡Õ’¬¥ √âÕ¬≈–¢Õß·¡≈ß«—π∫â“π∑’Ëµ“¬/°“√‡°‘¥ÀπÕπ¿“¬„π 72 ™¡.

Control 0.25% 0.15% 0.05% 0.01% 0.005%  0.001%

ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ 0 ™—Ë«‚¡ß 0/- 0/- 0/- 0/- 0/- 0/- 0/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 1 «—π 3/- 7/- 0/- 7/- 0/- 0/- 0/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 2 «—π 0/- 0/- 3/- 0/- 0/- 0/- 0/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 3 «—π 0/- 0/- 0/- 0/- 0/- 0/- 0/-

·¡≈ß«—πÀ—«‡¢’¬«
æ∫«à“·¡≈ß«—πÀ—«‡¢’¬«∑’ËµÕ¡ª≈“‡§Á¡À≈—ß™ÿ∫πÈ”¬“µ“¬¡“°°«à“√âÕ¬≈– 80 ∑’Ë∑ÿ°

√–¥—∫§«“¡‡¢â¡¢âπ ·≈–Õ—µ√“°“√µ“¬¢Õß·¡≈ß«—π®–≈¥≈ß‡¡◊ËÕπ”¡“µÕ¡ª≈“‡§Á¡∑’Ëº÷Ëß·¥¥·≈â«
ª≈“‡§Á¡∑’Ë™ÿ∫πÈ”¬“§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.25 ‡∑à“π—Èπ ∑’Ë®–∑”„Àâ·¡≈ß«—π∑’ËµÕ¡µ“¬‡°‘π§√÷ËßÀπ÷Ëß
 à«π°“√‡°‘¥ÀπÕππ—Èπ æ∫ÀπÕπ„πª≈“‡§Á¡™ÿ∫πÈ”¬“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµË”°«à“√âÕ¬≈– 0.15
(µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2 · ¥ßº≈°“√∑¥ Õ∫∑“ß™’«¿“æ¢Õßª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ ‚¥¬„™â·¡≈ß«—πÀ—«‡¢’¬«
§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 80-85 Õÿ≥À¿Ÿ¡‘ÀâÕß 28-30 Õß»“‡´≈‡´’¬ 
+ æ∫ÀπÕπ, - ‰¡àæ∫ÀπÕπ

 √“¬≈–‡Õ’¬¥ √âÕ¬≈–¢Õß·¡≈ß«—πÀ—«‡¢’¬«∑’Ëµ“¬/°“√‡°‘¥ÀπÕπ¿“¬„π 72 ™¡.

Control 0.25% 0.15% 0.05% 0.01% 0.005% 0.001%

ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ 0 ™—Ë«‚¡ß 3/- 97/- 97/- 83/- 17/- 3/- 3/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 1 «—π 0/+ 63/- 33/+ 30/- 0/+ 0/+ 0/+
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 2 «—π 0/- 57/- 33/- 23/- 0/- 0/- 3/+
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 3 «—π 0/- 63/- 27/- 10- 0/- 0/- 0/-

·¡≈ß«—πÀ≈—ß≈“¬
æ∫«à“·¡≈ß«—πÀ≈—ß≈“¬∑’ËµÕ¡ª≈“‡§Á¡À≈—ß™ÿ∫πÈ”¬“µ“¬¡“°°«à“√âÕ¬≈– 50 ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ √âÕ¬≈– 0.25 ·≈– 0.15 ·≈–Õ—µ√“°“√µ“¬≈¥≈ß ‡¡◊ËÕπ”¡“µÕ¡ª≈“‡§Á¡∑’Ëº÷Ëß
·¥¥·≈â« æ∫«à“¡’ÀπÕπ‡°‘¥¢÷Èπ„πª≈“∑’Ë™ÿ∫πÈ”¬“§«“¡‡¢â¡¢âπµË”°«à“√âÕ¬≈– 0.15 (µ“√“ß∑’Ë 3)



179

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

µ“√“ß∑’Ë 3 · ¥ßº≈°“√∑¥ Õ∫∑“ß™’«¿“æ¢Õßª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ ‚¥¬„™â·¡≈ß«—πÀ≈—ß≈“¬
§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 74-85 Õÿ≥À¿Ÿ¡‘ÀâÕß 26-30 Õß»“‡´≈‡´’¬ 
+æ∫ÀπÕπ, - ‰¡àæ∫ÀπÕπ

√“¬≈–‡Õ’¬¥ √âÕ¬≈–¢Õß·¡≈ß«—πÀ≈—ß≈“¬∑’Ëµ“¬/°“√‡°‘¥ÀπÕπ¿“¬„π 72 ™¡.

Control 0.25% 0.15% 0.05% 0.01% 0.005% 0.001%

ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ 0 ™—Ë«‚¡ß 17/- 83/- 70/+ 47/+ 20/+ 33/+ 43/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 1 «—π  0/- 53/- 10/- 10/-  0/-  3/- 0/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 2 «—π  3/- 27/- 13/-  7/- 20/-  0/- 0/-
ª≈“‡§Á¡™ÿ∫πÈ”¬“‰µ√§≈Õ√åøÕπ º÷Ëß·¥¥ 3 «—π 10/- 53/- 27/-   3/- 10/- 17/- 0/-

º≈«‘‡§√“–Àåª√‘¡“≥∑“ß‡§¡’
µ—«Õ¬à“ßª≈“∑Ÿ‡§Á¡∑’Ë„™â‡ªìπ Control µ√«®‰¡àæ∫°“√µ°§â“ß¢Õß‰µ√§≈Õ√åøÕπ
°“√µ°§â“ß¢Õß‰µ√§≈Õ√åøÕπ„πª≈“∑Ÿ‡§Á¡∑’Ë·™àπÈ”¬“§«“¡‡¢â¡¢âπ √âÕ¬≈–‚¥¬πÈ”Àπ—°

0.25, 0.15, 0.05, 0.01, 0.005 ·≈– 0.001 ‡ªìπ‡«≈“ 10 π“∑’ ¡’ª√‘¡“≥‡©≈’Ë¬ 54.74,
28.82, 11.56, 1.14, 0.71 ·≈– 0.08 ¡°./°°. µ“¡≈”¥—∫ ‡¡◊ËÕπ”¡“µ“°·Àâß¥â«¬
· ß·¥¥‡ªìπ‡«≈“ 3 «—π æ∫ª√‘¡“≥µ°§â“ß‡©≈’Ë¬ 20.67, 9.13, 5.04, 0.45, 0.42 ·≈–
0.02 ¡°./°°. µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4)

µ“√“ß∑’Ë 4 · ¥ßª√‘¡“≥‰µ√§≈Õ√åøÕπ„πª≈“∑Ÿ‡§Á¡ ‡¡◊ËÕº÷Ëß·¥¥«—π≈– 6 ™—Ë«‚¡ß ‡ªìπ‡«≈“ 3 «—π À≈—ß
®“°·™à„ππÈ”¬“∑’Ë§«“¡‡¢â¡¢âπ 6 √–¥—∫ Õÿ≥À¿Ÿ¡‘· ß·¥¥ 29-35 Õß»“‡´≈‡´’¬ 

√–¬–‡«≈“ *ª√‘¡“≥‡©≈’Ë¬‰µ√§≈Õ√åøÕπ ¡°./°°.

0.25% 0.15% 0.05% 0.01% 0.005% 0.001%

0 ™—Ë«‚¡ß(«‘‡§√“–Àå∑—π∑’À≈—ß™ÿ∫πÈ”¬“) 54.74 28.82 11.56 1.14   0.71   0.08
º÷Ëß·¥¥ 1 «—π 39.60 16.44  8.45 0.94   0.33   0.10
º÷Ëß·¥¥ 2 «—π 39.43 13.65  5.87 0.55   0.29   0.05
º÷Ëß·¥¥ 3 «—π 20.67   9.13  5.04 0.45   0.42   0.02
*§”π«≥®“°πÈ”Àπ—°µ—«Õ¬à“ß¢≥–∑”°“√∑¥≈Õß

«‘®“√≥å
„π°“√»÷°…“§√—Èßπ’È ‡π◊ËÕß®“°µâÕß°“√ ¿“«–°“√º≈‘µª≈“‡§Á¡„π™à«ßƒ¥ŸΩπ ‡æ√“–‡°‘¥

ªí≠À“°“√‡ªìπÀπÕπ‰¥âßà“¬ ®÷ß‰¥â¥”‡π‘π°“√„π‡¥◊Õπµÿ≈“§¡ æ.». 2530 ·≈–‡≈◊Õ°™π‘¥
ª≈“∑’Ë®–»÷°…“§◊Õ ª≈“∑Ÿ ‡π◊ËÕß®“°‡ªìπª≈“∑’Ë§—¥¢π“¥‰¥â„°≈â‡§’¬ß°—π ‰¡à„À≠àÀ√◊Õ‡≈Á°‡°‘π‰ª
Õ’°∑—Èß –¥«°µàÕ°“√º≈‘µ‡ªìπª≈“‡§Á¡∑—Èßµ—«‚¥¬‰¡àµâÕßπ”‰ âÕÕ° ßà“¬µàÕ°“√ ÿà¡µ—«Õ¬à“ß
 ”À√—∫∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢ÕßπÈ”¬“∑“ß™’«¿“æ ·≈–«‘‡§√“–Àåª√‘¡“≥∑“ß‡§¡’  à«π
°√√¡«‘∏’º≈‘µ‚¥¬À¡—°ª≈“°—∫‡°≈◊ÕÕ—µ√“ à«π ª≈“ 2  à«π ‡°≈◊Õ 1  à«π ‰¥â®“°°“√
 Õ∫∂“¡ºŸâº≈‘µª≈“‡§Á¡ ·≈–®“°°“√∑¥≈Õß¢ÕßºŸâ«‘®—¬
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 ”À√—∫«‘∏’°“√»÷°…“ °”Àπ¥„Àâ·™àª≈“„ππÈ”¬“‰µ√§≈Õ√åøÕπ 6 √–¥—∫§«“¡‡¢â¡¢âπ
‚¥¬‡≈◊Õ°§«“¡‡¢â¡¢âπ 1 √–¥—∫ µ“¡§”·π–π”«‘∏’°“√„™â “√‰µ√§≈Õ√åøÕπ‡æ◊ËÕ°”®—¥
·¡≈ß«—π‚¥¬°“√Õ“∫À√◊Õæàπµ—« —µ«å (Wash or spray treatment)3 §◊Õ√âÕ¬≈– 0.15 ‚¥¬πÈ”
Àπ—°·≈–®“°°“√»÷°…“¢Õß ∏ŸªÀÕ¡ °. ·≈–§≥–4 æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«°—ππ’È¡’º≈
µ°§â“ß„πµ—«ª≈“™àÕπ∑–‡≈·ÀâßÀ≈—ß™ÿ∫πÈ”¬“∑’Ë 0 ™—Ë«‚¡ß ‡©≈’Ë¬ Ÿß∂÷ß 324.44 ¡°./°°. ºŸâ
«‘®—¬®÷ß¡’§«“¡‡ÀÁπ«à“ πà“®–»÷°…“‰¥â„π√–¥—∫∑’ËµË”°«à“π’È‚¥¬∑’ËÕ“®®–¡’ª√– ‘∑∏‘¿“æ„π°“√
ªÑÕß°—πÀπÕπ ·≈–‡À≈◊Õµ°§â“ß„πµ—«ª≈“µË” ®÷ß‰¥â‡≈◊Õ°§«“¡‡¢â¡¢âπ∑’ËµË”°«à“Õ’° 4 √–¥—∫
°—∫‡æ‘Ë¡§«“¡‡¢â¡¢âπ„π√–¥—∫ Ÿß°«à“Õ’° 1 √–¥—∫ ́ ÷Ëßæ∫«à“ª√‘¡“≥µ°§â“ß∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈–
0.15 ‰¡à‰¥â‡ªìπ‰ªµ“¡∑’Ë§“¥‰«â ‡π◊ËÕß®“°µË”°«à“ ∏ŸªÀÕ¡ °. ·≈–§≥–»÷°…“‰«â„πª≈“™àÕπ
·Àâß∂÷ß 11 ‡∑à“ §◊Õæ∫‡æ’¬ß 28.8 ¡°./°°. Õ“®‡π◊ËÕß®“°§«“¡·µ°µà“ß¢Õß≈—°…≥–°“√
º≈‘µª≈“‡§Á¡ ‚¥¬ª≈“∑’Ë»÷°…“§√—Èßπ’ È„™âª≈“∑—Èßµ—«®÷ß¡’æ◊ Èπ∑’Ë —¡º— πÈ”¬“‡æ’¬ß¥â“π‡¥’¬«
ª√‘¡“≥°“√µ°§â“ß®÷ßµË”°«à“º≈∑’Ë‡§¬»÷°…“‰¥â®“°°“√„™âª≈“·≈à 2 ´’° ´÷Ëß¡’æ◊Èπ∑’Ë —¡º— ∂÷ß 2
¥â“π  à«π«‘∏’°“√»÷°…“∑“ß™’«¿“æ‰¥â‡≈◊Õ°∑¥ Õ∫°—∫·¡≈ß«—π 3 ™π‘¥ §◊Õ ·¡≈ß«—π∫â“π (House
fly) ·¡≈ß«—πÀ—«‡¢’¬« (Blow fly) ·≈–·¡≈ß«—πÀ≈—ß≈“¬ (Flesh fly) ‡π◊ËÕß®“°ºŸâ«‘®—¬¡’
§«“¡‡ÀÁπ«à“∑—Èß 3 ™π‘¥πà“®–‡ªìπ “‡Àµÿ∑”„Àâ‡°‘¥ÀπÕπª≈“‡§Á¡ ·≈–·¡≈ß«—π∑’Ë»÷°…“µâÕß
‡æ“–‡≈’È¬ß„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬§—¥‡≈◊Õ°«—¬‡®√‘≠æ—π∏ÿå ‡æ»‡¡’¬ ‡æ◊ËÕ„Àâæ√âÕ¡∑’Ë®–«“ß‰¢à‰¥â
∑—π∑’·≈–¡’ ¿“«– ¡∫Ÿ√≥å‡∑à“°—π∑ÿ°µ—« ‚¥¬‰¡à¡’§«“¡‡∫’Ë¬ß‡∫πÕ—π‡π◊ËÕß¡“®“°·¡≈ß«—π∑’Ë®—∫
‰¥â∑—Ë«‰ª¡’¿“«–ÕàÕπ·ÕÀ√◊Õ·¢Áß·√ßµ“¡ ¿“æ∑’ËÕ“®∂Ÿ°æàπ¥â«¬ “√æ‘…¡“∫â“ß·≈â«   à«π√–¬–
‡«≈“∑’Ë°”Àπ¥„Àâ·¡≈ß«—πµÕ¡‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß„π·µà≈–«—π ‡π◊ËÕß®“°‰¥â§”π«≥√–¬–‡«≈“
µ—Èß·µàπ”ª≈“ÕÕ°º÷Ëß·¥¥√–À«à“ß‡«≈“ 9.00-15.00 π“Ãî°“ „™â‡«≈“ 6 ™—Ë«‚¡ß ™à«ßπ’È®–¡’
·¡≈ß«—πµÕ¡¡“° À≈—ß®“°‡°Á∫ª≈“ ¿“æ‡ªìπ®√‘ß§◊Õ‡«≈“°≈“ß§◊π®–‰¡à¡’·¡≈ß«—πµÕ¡

º≈®“°°“√»÷°…“§√—Èßπ’È æ∫¢âÕ∑’Ëπà“ —ß‡°µÀ≈“¬ª√–°“√ §◊Õ
1. ª≈“∑Ÿ‡§Á¡∑’Ë„™â‡ªìπ Control  à«π„À≠à‰¡à§àÕ¬‡°‘¥ªí≠À“°“√‡ªìπÀπÕπ ∑—Èß∑’Ë‰¡à¡’

°“√™ÿ∫πÈ”¬“ ·≈– ¿“æ·¡≈ß«—π∑’Ë„™â»÷°…“°Á¡’§«“¡ ¡∫Ÿ√≥åæÕ  —ππ‘…∞“π«à“°“√∑¥≈Õß§√—Èß
π’È‡ªìπ°“√º≈‘µª≈“‡§Á¡®“°ª≈“ ¥´÷Ëß¬—ß‰¡à¡’°≈‘Ëπ‡πà“‡ ’¬ ∑”„Àâ·¡≈ß«—π à«π„À≠à´÷Ëß¡’
Õÿªπ‘ —¬™Õ∫°‘πÕ“À“√·≈–«“ß‰¢à„π ‘ËßªØ‘°Ÿ≈‡πà“‡ ’¬6 ‰¡à™Õ∫∑’Ë®–«“ß‰¢à∫πµ—«ª≈“‡§Á¡∑’Ë∑”
®“°ª≈“ ¥ ¥—ßπ—Èπ  ¿“æ§«“¡‡ªìπ®√‘ß∂â“ºŸâº≈‘µª≈“‡§Á¡π”ª≈“∑’Ë§àÕπ¢â“ß®–‡πà“·≈â«À√◊Õ
‡ªìπª≈“∑’Ë‡À≈◊Õ®“°¢“¬ ¥¡“º≈‘µ‡ªìπª≈“‡§Á¡ ‚¥¬‡©æ“–„πÀπâ“Ωπ´÷Ëß· ß·¥¥‰¡à®—¥ª≈“∑’Ë
π”¡“®–¬‘Ëß‡πà“‡ªìπ ‘Ëß¥÷ß¥Ÿ¥·¡≈ß«—π„Àâ¡“°‘πÕ“À“√·≈–«“ß‰¢à ‡ªìπªí≠À“‡°‘¥ÀπÕπ‰¥âßà“¬
 ¿“æ‡™àππ’ÈÕ“®®”‡ªìπµâÕß™ÿ∫πÈ”¬“ ´÷Ëßº≈®“°°“√»÷°…“æ∫«à“§«“¡‡¢â¡¢âπ∑’Ë “¡“√∂ªÑÕß°—π
°“√‡°‘¥ÀπÕπ„πª≈“‡§Á¡∑—Èßµ—« §◊Õ√âÕ¬≈– 0.25 ·≈–‡π◊ËÕß®“°‡ªìπ°“√»÷°…“„π™à«ß∑’Ë¡’Ωπ
ª√–ª√“¬·≈–· ß·¥¥ÕàÕπ®÷ß¡’º≈∑”„Àâª√‘¡“≥µ°§â“ß„πµ—«ª≈“ Ÿß∂÷ß 20.67 ¡°./°°.
À≈—ßº÷Ëß·¥¥ 3 «—π ´÷ËßÀ“°√—∫ª√–∑“πª≈“‡§Á¡π’È 2 µ—«µàÕ¡◊ÈÕ À√◊Õª√–¡“≥ 100 °√—¡®–‰¥â
√—∫ “√π’Èª√–¡“≥ 2 ¡‘≈≈‘°√—¡ ª√‘¡“≥π’È‰¡àπà“®–‡ªìπÕ—πµ√“¬µàÕºŸâ∫√‘‚¿§ ‡π◊ËÕß®“°æ∫µË”
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°«à“ª√‘¡“≥∑’Ë‰¥â®“°§”·π–π”°“√„™â “√π’È‡æ◊ËÕ°“√°”®—¥æ¬“∏‘≈”‰ â¢Õß§πª√–¡“≥ 50 °°.
„πª√–‡∑»∑“ß·Õø√‘°“„µâ·≈–Õ‡¡√‘°“„µâ∂÷ßª√–¡“≥ 180 ‡∑à“ ‚¥¬°”Àπ¥„Àâ„™â 375 ¡°.
µàÕ§√—Èß∑ÿ° 2 Õ“∑‘µ¬å3  ‚¥¬∑’Ë‡°‘¥Õ“°“√µà“ßÊ ‡™àπ √–¥—∫‚§≈‘‡Õ ‡µÕ‡√ µË” Õ“°“√§≈◊Ëπ‡À’¬π
Õ“‡®’¬π ∑âÕß‡ ’¬ ·≈–ª«¥∑âÕß πâÕ¬¡“° πÕ°®“°π’Èª√‘¡“≥π’È¬—ß®–≈¥≈ß‰¥âÕ’°¡“°À≈—ßπ”
‰ªª√–°Õ∫Õ“À“√√—∫ª√–∑“πµ“¡∑’Ë ∏ŸªÀÕ¡ °. ·≈–§≥–√“¬ß“π‰«â

2. ªí≠À“°“√‡ªìπÀπÕπ  à«π„À≠à‡°‘¥„π™à«ß«—π·√°∑’ËÕÕ°º÷Ëß·¥¥ ‡π◊ËÕß®“° ¿“æ
æ◊Èπº‘«µ—«ª≈“¢≥–π—Èπ¬—ß¡’§«“¡™◊Èπ‡æ’¬ßæÕ∑’Ë·¡≈ß«—π®– “¡“√∂¥Ÿ¥Õ“À“√·≈–«“ß‰¢à‰¥â·µà
‡¡◊ËÕº‘«ª≈“·Àâß¢÷ÈπÀ≈—ßº÷Ëß·¥¥  ¿“«–‰¡à‡À¡“–µàÕ°“√¥Ÿ¥Õ“À“√·≈–«“ß‰¢à ®÷ß¡—°‰¡àæ∫
ªí≠À“°“√‡°‘¥ÀπÕπ„π™à«ß«—πµàÕ¡“

3. ÀπÕπ·¡≈ß«—π∑’Ëæ∫„πª≈“‡§Á¡∑’Ë«“ß¢“¬„π∑âÕßµ≈“¥∑—Ë«‰ª πà“®–‡ªìπÀπÕπ¢Õß
·¡≈ß«—πÕ◊Ëπ ∑’Ë‰¡à„™àÀπÕπ®“°·¡≈ß«—π∫â“π ‡π◊ËÕß®“°º≈°“√∑¥≈Õß§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ ‰¡à
æ∫ªí≠À“°“√‡°‘¥ÀπÕπ„πª≈“‡§Á¡∑’Ë„Àâ·¡≈ß«—π∫â“πµÕ¡∑ÿ°°“√∑¥≈Õß √«¡∑—Èß Control

4. §«“¡µâ“π∑“πµàÕπÈ”¬“¢Õß·¡≈ß«—π 3 ™π‘¥¿“¬„π‡«≈“ 6 ™—Ë«‚¡ß æ∫«à“·¡≈ß«—π
∫â“π¡’§«“¡∑π∑“πµàÕπÈ”¬“‰µ√§≈Õ√åøÕπ¡“°∑’Ë ÿ¥ ‚¥¬§«“¡‡¢â¡¢âπ√–¥—∫ Ÿß ÿ¥∑’Ë„™â ‰¡à¡’
º≈µàÕ°“√µ“¬¢Õß·¡≈ß«—π∫â“π ¢≥–∑’Ë·¡≈ß«—πÀ—«‡¢’¬«·≈–·¡≈ß«—πÀ≈—ß≈“¬ ¡’Õ—µ√“°“√
µ“¬ Ÿß °“√»÷°…“§√—Èßπ’È Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß ¡“≈—¬π«≈, Õ. 25256 ∑’Ë∑”°“√∑¥ Õ∫
‡À¬◊ËÕæ‘…∑’Ë¡’ à«πº ¡¢Õß‰µ√§≈Õ√åøÕπ§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.16 æ∫«à“ “¡“√∂¶à“
·¡≈ß«—π∫â“π‰¥â‡æ’¬ß√âÕ¬≈– 15 ¿“¬„π‡«≈“ 6 ™—Ë«‚¡ß ¢≥–∑’Ë§«“¡‡¢â¡¢âπ‡¥’¬«°—ππ’È
 “¡“√∂¶à“·¡≈ß«—πÀ—«‡¢’¬«„Àâµ“¬‰¥âÀ¡¥¿“¬„π 6 ™—Ë«‚¡ß

5. ®“°°“√«‘‡§√“–Àåª√‘¡“≥‰µ√§≈Õ√åøÕπ„πµ—«ª≈“¢≥–º÷Ëß·¥¥„π·µà≈–«—π µ√«®
‰¡àæ∫ “√‰¥§≈Õ√å«Õ ´÷Ëß‡ªìπ “√∑’Ë‡°‘¥®“°°“√ ≈“¬µ—«¢Õß‰µ√§≈Õ√åøÕπ‡ªìπ “√∑’Ë¡’§«“¡
‡ªìπæ‘… Ÿß°«à“ ‡°‘¥‰¥â∑—Èß„πæ◊™·≈– —µ«å·µà‡°‘¥„πª√‘¡“≥πâÕ¬3 ®÷ß‡ªìπ‰ª‰¥â«à“ “√‰¥§≈Õ√å«Õ 
∑’Ë‡°‘¥¢÷Èπ„πµ—«Õ¬à“ß∑’Ë»÷°…“ ®–¡’ª√‘¡“≥µË”°«à“§«“¡‰«¢Õß‡§√◊ËÕß¡◊Õ∑’Ë®–µ√«®æ∫

 √ÿª
°“√π” “√‰µ√§≈Õ√åøÕπ¡“„™â‡ªìπ¬“°—πÀπÕπ·¡≈ß«—π„π°√√¡«‘∏’º≈‘µª≈“‡§Á¡™à«ß

ƒ¥ŸΩπæ∫«à“ §«“¡‡¢â¡¢âπ∑’Ë„Àâª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π°“√‡°‘¥ÀπÕπ‡π◊ËÕß®“°·¡≈ß«—π 3
™π‘¥ §◊Õ√âÕ¬≈– 0.25 ·≈–ª√‘¡“≥µ°§â“ß„πµ—«ª≈“ 20.67 ¡°./°°.
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™ÿ¡æ≈√—°…å °Õß°’Ø«‘∑¬“∑“ß·æ∑¬å °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å
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„™â‡ªìπµ—«Õ¬à“ß ”À√—∫‡ªìπ¢âÕ¡Ÿ≈»÷°…“Õâ“ßÕ‘ß ¢≥–‡¥’¬«°—π‰¥â»÷°…“§«“¡√Ÿâ§«“¡‡¢â“„®¢Õß
ª√–™“™π‡°’Ë¬«°—∫°“√π”·¡≈ß¡“∫√‘‚¿§ ‚¥¬„™â·∫∫ Õ∫∂“¡∑’Ë‰¥â®—¥∑”¢÷Èπ °“√»÷°…“¥”‡π‘π
°“√„πæ◊Èπ∑’Ë 3 ®—ßÀ«—¥¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕµÕπ∫π ‰¥â·°à ®—ßÀ«—¥¢Õπ·°àπ ÀπÕß§“¬
·≈–Õÿ¥√∏“π’ „π‡¥◊Õπ¡’π“§¡ 2540 ‚¥¬ ÿà¡‡≈◊Õ°ª√–™“™π»÷°…“„πÀ¡Ÿà∫â“π∑’ËÕ¬ŸàÀà“ß‰°≈
®“°µ—«®—ßÀ«—¥ ®—ßÀ«—¥≈– 30 §√—«‡√◊Õπ º≈°“√»÷°…“®—∫·¡≈ß°‘π‰¥â®“° ¿“æ∏√√¡™“µ‘π”
¡“§—¥‡≈◊Õ°‰¥âµ—«Õ¬à“ß·¡≈ß 308 µ—«Õ¬à“ß ‡¡◊ËÕπ”¡“®—¥À¡«¥À¡Ÿà·≈–»÷°…“∑“ß¥â“πÕπÿ°√¡-
«‘∏“π æ∫·¡≈ß∑—ÈßÀ¡¥ 5 Õ—π¥—∫ 9 «ß»å 16 ™π‘¥ ª√–™“™π°≈ÿà¡»÷°…“ à«π„À≠à (√âÕ¬≈–
64.4) ‰¡à∑√“∫«à“¡’·¡≈ß∫“ß™π‘¥∑’Ë¡’ “√æ‘…∏√√¡™“µ‘ ·≈–Àâ“¡∫√‘‚¿§ „π¢≥–∑’Ë°≈ÿà¡∑’Ë‡À≈◊Õ
(√âÕ¬≈– 35.6) ∑√“∫«à“¡’·¡≈ß∑’Ë‡ªìπÕ—πµ√“¬√—∫ª√–∑“π‰¡à‰¥â ·µà‰¡à “¡“√∂√–∫ÿ™π‘¥‰¥â
µ—«Õ¬à“ß·¡≈ß∑’ Ë√«∫√«¡‰¥â∂Ÿ°‡°Á∫‰«â „πæ‘æ‘∏¿—≥±å·¡≈ß¢Õß°≈ÿ à¡ß“π°’Ø«‘∑¬“ °√¡
«‘∑¬“»“ µ√å°“√·æ∑¬å ‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß»÷°…“Õâ“ßÕ‘ß·≈–‡º¬·æ√à§«“¡√Ÿâºà“π∑“ß ◊ËÕµà“ßÊ
µàÕ‰ª

Abstract
Occasionally fatal cases, effected by consumption of some insects, were

reported. Upon receiving the samples of the dangerous arthropods, the Taxonomy
and Reference Museum Section, Department of Medical Sciences usually indentified
and preserved them for further reference. In order to minimize such critical health
risk and yet not to deter rural population from supplementing their diet with such
protien-rich food, efforts to tabulate edible insects and assess the knowledge of 90
inhabitants of Khon Kaen, Nong Khai and Udon Thani were attempted in March,
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1997. A total of edible 308 insects as food were collected, assisted by local
advocates of this practice. The insects belonged to 5 Orders 9 families and 16
species. Limited knowledge on natural toxin of insects of the interviewed subjects
had exposed 64.4% of them to the fatal risk whereas the rest of them (35.6%)
fully realized of the fact yet were unable to correctly indentify critical morphological
features of dangerous arthropods. A guideline of insect consumption should henceforth
be developed based upon the results of this study.

Keywords
Edible insect, noetheastern, Thailand, insect survey

∫∑π”
·¡≈ß‡ªìπ —µ«å¢π“¥‡≈Á°‰¡à¡’°√–¥Ÿ° —πÀ≈—ß∑’Ë¡’¡“°∑’Ë ÿ¥„π‚≈° ®—¥Õ¬Ÿà„π‰ø≈—Ë¡

Arthropoda ™—Èπ Insecta1 ªí®®ÿ∫—π‰¥â¡’°“√π”·¡≈ß¡“∫√‘‚¿§°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬¡’√“¬ß“π
«à“ª√–™“™π„π¿Ÿ¡‘¿“§µà“ßÊ ¢Õß‚≈°„™â·¡≈ß‡ªìπÕ“À“√¡“‡ªìπ‡«≈“π“π·≈â«  à«π§π‰∑¬∑’Ë
Õ“»—¬Õ¬Ÿà„π™π∫∑π‘¬¡π”·¡≈ß¡“∫√‘‚¿§‡ªìπÕ“À“√‡™àπ°—π ‚¥¬‡©æ“–„π¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õπ‘¬¡∫√‘‚¿§·¡≈ß¡“°°«à“ 50 ™π‘¥2 §«“¡√Ÿâ„π°“√‡≈◊Õ°™π‘¥¢Õß·¡≈ß¡“∫√‘‚¿§
‡ªìπ§«“¡√Ÿâ∑’Ë ’◊∫∑Õ¥¡“®“°∫√√æ∫ÿ√ÿ… ·¡≈ß∫“ß™π‘¥®–æ∫¡’Õ¬Ÿà‡©æ“–∑’Ë ·µà∫“ß™π‘¥æ∫‰¥â
∑—Ë«‰ª®÷ß√Ÿâ®—°°—πÕ¬à“ß°«â“ß¢«“ßÀ√◊Õ·¡â·µàÀ“´◊ÈÕ‰¥â„πµ≈“¥3 ∂â“π”·¡≈ß¡“∫√‘‚¿§Õ¬à“ß∂Ÿ°«‘∏’
·≈â«®– “¡“√∂„™â·¡≈ß‡ªìπ·À≈àßÕ“À“√∑’Ë ”§—≠‰¥âÕ’°·À≈àßÀπ÷Ëß ‚¥¬®“°°“√«‘‡§√“–Àå§ÿ≥§à“
∑“ßÕ“À“√¢Õß·¡≈ß∫“ß™π‘¥ ‡™àπ ·¡≈ß¥“π“ µ—Í°·µπ‡≈Á° ·≈–·¡≈ßµ—∫‡µà“ æ∫«à“¡’‚ª√µ’π
„°≈â‡§’¬ß°—∫‡π◊ÈÕ‰°àÀ√◊Õ‡π◊ÈÕ«—«·µà®–¡’‰¢¡—ππâÕ¬°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’ËπÈ”Àπ—°‡∑à“Ê °—π
Õ¬à“ß‰√°Áµ“¡¬—ß¡’ª√–™“™π∫“ß à«π¡’§«“¡‡¢â“„®‰¡à∂Ÿ°µâÕß„π°“√∫√‘‚¿§·¡≈ß∑”„Àâ∫“ß§√—Èß
¡’Õ—πµ√“¬∂÷ß·°à™’«‘µÀ√◊Õ‡°‘¥°“√‡®Á∫ªÉ«¬¢÷Èπ‰¥â ‚¥¬∑’ËΩÉ“¬æ‘æ‘∏¿—≥±å·¡≈ß·≈–Õπÿ°√¡«‘∏“π
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ´÷Ëß¡’Àπâ“∑’ËÕ¬à“ßÀπ÷Ëß§◊Õ ß“π„Àâ∫√‘°“√®”·π°™π‘¥·¡≈ß∑’Ë‡ªìπ
ªí≠À“∑“ß “∏“√≥ ÿ¢∑’Ë àß¡“®“°Àπà«¬ß“π√“™°“√µà“ßÊ ‡™àπ  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥
»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å ·≈–‚√ßæ¬“∫“≈ À√◊Õ®“°∫√‘…—∑‡Õ°™π∑’Ëª√– ∫ªí≠À“‡°’Ë¬«°—∫
·¡≈ß ‡™àπ ¡’°“√ªπ‡ªó ôÕπ¢Õß·¡≈ß„πÕ“À“√À√◊Õº≈‘µ¿—≥±å∫“ß™π‘¥ ∑”„Àâ àßÕÕ°
º≈‘µ¿—≥±åπ—ÈπÊ ‰¡à‰¥â ®“°ß“π¥—ß°≈à“«æ∫·¡≈ß∑’Ë‡ªìπ “‡Àµÿ°“√µ“¬À√◊Õ‡®Á∫ªÉ«¬Õ¬Ÿà‡ ¡Õ
µ—«Õ¬à“ß‡™àπ °√≥’∑’ËÀπà«¬ß“π‰¥â√—∫µ—«Õ¬à“ß·¡≈ß∑’Ë°àÕ„Àâ‡°‘¥Õ—πµ√“¬®“°»Ÿπ¬å«‘∑¬“»“ µ√å
°“√·æ∑¬å¢Õπ·°àπ ·≈–®“°‚√ßæ¬“∫“≈¡ÿ°¥“À“√ √«¡∑— Èß®“°√“¬ß“π¢Õß°√¡«‘™“
°“√‡°…µ√„π≈—°…≥–‡¥’¬«°—π4 πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√‡ ’¬™’«‘µ‡π◊ËÕß®“°°“√√—∫ª√–∑“π
·¡≈ß®“°®—ßÀ«—¥æ—∑≈ÿß ≈”ª“ß ·≈–¡À“ “√§“¡ ‡ªìπµâπ ¥—ßπ—Èπ®÷ß¥”‡π‘π°“√»÷°…“ ‚¥¬¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ ”√«®·≈–®—¥‡°Á∫√«∫√«¡µ—«Õ¬à“ß·¡≈ß∑’Ëª√–™“™ππ”¡“∫√‘‚¿§ ¡“»÷°…“
¥â“πÕπÿ°√¡«‘∏“π·≈–‡º¬·æ√à„Àâª√–™“™π‰¥â√—∫∑√“∫¢âÕ¡Ÿ≈∑’Ë∂Ÿ°µâÕß µ≈Õ¥®π‰¥â»÷°…“
§«“¡√Ÿ â§«“¡‡¢â“„®¢Õßª√–™“™π„π∑âÕß∂‘ Ëπ™π∫∑‡°’ Ë¬«°—∫°“√∫√‘‚¿§·¡≈ß‡æ◊ ËÕπ”¡“
„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π«à“ª√–™“™π¡’§«“¡√Ÿâ„π°“√∫√‘‚¿§·¡≈ßÕ¬à“ß∂Ÿ°µâÕß‡æ’¬ß‰√
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º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

«— ¥ÿ·≈–«‘∏’°“√
1. °“√»÷°…“¿“§ π“¡

1.1  ”√«®·≈–‡°Á∫µ—«Õ¬à“ß·¡≈ß°‘π‰¥â®“° ¿“æ∏√√¡™“µ‘√à«¡°—∫ª√–™“™π ‚¥¬‡«≈“
°≈“ß«—π‡°Á∫‚¥¬„™â «‘ß‚©∫®“°µâπ‰¡â ·≈–¢ÿ¥®“°æ◊Èπ¥‘π  à«π°≈“ß§◊π¥—°®—∫‚¥¬„™â· ß‰øµ—Èß
·µà‡«≈“ 21.00-24.00 π“Ãî°“ „π‡¥◊Õπ¡’π“§¡ 2540 ∑—Èßπ’È°”Àπ¥æ◊Èπ∑’Ë»÷°…“„π “¡®—ßÀ«—¥§◊Õ

- ®—ßÀ«—¥¢Õπ·°àπ ∑’Ëµ”∫≈‡æ’È¬ø“π Õ”‡¿Õ‡¡◊Õß, µ”∫≈®√‡¢â Õ”‡¿ÕÀπÕß‡√◊Õ ·≈–
µ”∫≈ –Õ“¥ Õ”‡¿ÕπÈ”æÕß

- ®—ßÀ«—¥ÀπÕß§“¬ ∑’Ëµ”∫≈∫â“π‡¥◊ËÕ Õ”‡¿Õ‡¡◊Õß ·≈–µ”∫≈®ÿ¡æ≈ Õ”‡¿Õ‚æπæ‘ —¬
- ®—ßÀ«—¥Õÿ¥√∏“π’ ∑’Ëµ”∫≈π“¥’ Õ”‡¿ÕÀπÕß· ß
1.2 ∑¥ Õ∫§«“¡√Ÿâ°“√∫√‘‚¿§·¡≈ß¢Õßª√–™“™π‚¥¬„™â·∫∫ Õ∫∂“¡®—ßÀ«—¥≈– 30

™ÿ¥ √«¡ 90 ™ÿ¥ ‚¥¬ ÿà¡§—¥‡≈◊Õ°ºŸâµÕ∫·∫∫ Õ∫∂“¡‡ªìπºŸâ∑’ËÕ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë∑’Ë®—∫·¡≈ß ‚¥¬
 Õ∫∂“¡‡°’Ë¬«°—∫∑—»π§µ‘„π°“√‡≈◊Õ°™π‘¥·¡≈ß∑’Ëπ”¡“∫√‘‚¿§  «‘∏’°“√®—∫ «‘∏’°“√∫√‘‚¿§
§«“¡√Ÿâ‡°’Ë¬«°—∫ª√–‚¬™πå·≈–‚∑…¢Õß·¡≈ß  √«¡∑—Èßª√– ∫°“√≥åÕ—πµ√“¬®“°°“√∫√‘‚¿§·¡≈ß

2. °“√»÷°…“„πÀâÕßªØ‘∫—µ‘°“√
2.1 »÷°…“Õπÿ°√¡«‘∏“π¢Õß·¡≈ß°‘π‰¥â®“°¿“§ π“¡ ®“°≈—°…≥–∑“ß —≥∞“π«‘∑¬“

¿“¬πÕ° ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå Õßµ“ ∫—π∑÷°≈—°…≥–∑’Ë ”§—≠  ®”·π°™π‘¥ À“™◊ËÕ«‘∑¬“»“ µ√å
·≈–∫—π∑÷°¿“æ·¡≈ß À≈—ß®“°π—Èπµ—«Õ¬à“ß·¡≈ß∂Ÿ°®—∫‡°Á∫Õ¬à“ß‡ªìπÀ¡«¥À¡Ÿà‰«â„πæ‘æ‘∏¿—≥±å
·¡≈ß ‡æ◊ËÕ‡ªìπµ—«Õ¬à“ß ”À√—∫„™âÕâ“ßÕ‘ß·≈–‡º¬·æ√à¢âÕ¡Ÿ≈§«“¡√Ÿâ

2.2 «‘‡§√“–Àå·∫∫ Õ∫∂“¡§«“¡√Ÿâ §«“¡‡¢â“„® °“√∫√‘‚¿§·¡≈ß¢Õßª√–™“™π π”‡ πÕ
º≈‚¥¬„™âÕ—µ√“ à«π√âÕ¬≈–

º≈°“√»÷°…“
1. °“√ ”√«®·≈–‡°Á∫µ—«Õ¬à“ß·¡≈ß

®“°°“√ ”√«®·¡≈ß„π ¿“æ∏√√¡™“µ‘„π·µà≈–®—ßÀ«—¥„π™à«ß‡¥◊Õπ¡’π“§¡ ÷́Ëß‡ªìπƒ¥Ÿ·≈âß
æ∫·¡≈ß∑’Ë™“«∫â“π„πæ◊Èπ∑’Ë»÷°…“π”¡“∫√‘‚¿§À≈“¬™π‘¥ ‚¥¬™π‘¥·¡≈ß∑’Ë®—∫®“°µâπ‰¡â ‰¥â·°à
®—°®—Ëπ µ—Í°·µπª“∑—ß°â“ ®‘‚ª¡ ®‘ÈßÀ√’¥ º÷Èß ¡¥·¥ß ·¡≈ß°‘πŸπ µ—«Õ¬à“ß∑’Ë¢ÿ¥®“°æ◊Èπ¥‘π‰¥â·°à
·¡≈ß°√–™Õπ °ÿâ¥®’Ë ·≈–‡¡◊ËÕ„™â· ß‰ø®–‰¥â·¡≈ßÀ≈“¬™π‘¥§—¥‡≈◊Õ°‡©æ“–™π‘¥∑’Ë°‘π‰¥â§◊Õ
·¡≈ß¥“π“ ·¡≈ß¥“ «π ·≈–·¡≈ß‡Àπ’Ë¬ß

2. Õπÿ°√¡«‘∏“π¢Õß·¡≈ß°‘π‰¥â
‡¡◊ËÕ§—¥‡≈◊Õ°·¡≈ß‡©æ“–∑’Ë„™â‡ªìπÕ“À“√‰¥â∑—ÈßÀ¡¥ 308 µ—«Õ¬à“ß π”¡“®—¥À¡«¥À¡Ÿà

·≈–»÷°…“∑“ß¥â“πÕπÿ°√¡«‘∏“π  “¡“√∂®”·π°·¡≈ß‰¥â‡ªìπ 5 Õ—π¥—∫§◊Õ Hemiptera,
Coleoptera, Hymenoptera, Orthoptera ·≈– Homoptera ®”π«π 9 «ß»å ‰¥â·°à
Belostomatidae, Hydrophilidae, Scarabaeidae, Gryllotalpidae, Gryllidae, Acrididae,
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Formicidae, Apididae ·≈–«ß»å Cicadidae ·≈–®”·π°™π‘¥‰¥â‡ªìπ 16 ™π‘¥ ´÷Ëß·µà≈–
™π‘¥¡’≈—°…≥–∑’Ë ”§—≠µà“ßÊ °—π (µ“√“ß∑’Ë 1, ¿“æ∑’Ë 1-4)

µ“√“ß∑’Ë 1 ™π‘¥·≈–≈—°…≥–∑’Ë ”§—≠¢Õß·¡≈ß°‘π‰¥â∑’Ë®—∫®“° ®—ßÀ«—¥¢Õπ·°àπ Õÿ¥√∏“π’ ·≈–ÀπÕß§“¬
‡¥◊Õπ¡’π“§¡ æ.». 2540

™π‘¥·¡≈ß ≈—°…≥– ”§—≠∑“ßÕπÿ°√¡«‘∏“π

™◊ËÕ “¡—≠ ™◊ËÕ«‘∑¬“»“ µ√å

1. ®—°®—Ëπ Rihana sp. À—«·≈–Õ°„À≠à ≈”µ—« ’πÈ”µ“≈¬“« 3 ´¡. À—«¥â“πÀπâ“
‡√’¬∫‰¡à¡’≈“¬

2. ·¡≈ß¥“π“ Lethocerus indicus ≈”µ—« ’πÈ”µ“≈¬“« 6-9 ´¡. Õ°ª≈âÕß·√°¡’≈“¬¥”æ“¥
µ“¡¬“« 5 ·∂∫

3. µ—Í°·µπª“∑—ß°â“ Patanga succinta ≈”µ—« ’πÈ”µ“≈¬“« 6-7 ´¡.  —π°√–‚À≈°¡’·∂∫ ’§√’¡
æ“¥¬“«∂÷ß —πÀ≈—ß

4. ®‘‚ª¡ Brachytrypes portentosus §≈â“¬®‘ÈßÀ√’¥ À—«„À≠à ≈”µ—« ’πÈ”µ“≈¬“« 1.8 ´¡. ∑âÕß¡’
≈“¬µ“¡¢«“ß

5. ·¡≈ß°√–™Õπ Gryllotalpa africana ≈”µ—« ’πÈ”µ“≈¬“« 5 ´¡. Àπ«¥ —Èπ ≈”µ—«Õâ«π ¢“Àπâ“
„À≠à§≈â“¬Õÿâß¡◊Õ

6. ®‘ÈßÀ√’¥ Aceta tetacae ≈”µ—« ’πÈ”µ“≈¬“« 2-3 ´¡. ¢Õ∫ªï°¡’‡ âπ ’πÈ”µ“≈¬“«
‡°◊Õ∫µ≈Õ¥ªï°

7. ·¡≈ß‡Àπ’Ë¬ß Hydrous cavistanus ≈”µ—«√Ÿª‰¢àπŸπ ’¥”¡—π¬“« 5-6 ´¡. °≈“ßÕ°¡’Õ«—¬«–
¡Õß¥Ÿ§≈â“¬≈Ÿ°»√

8. °ÿâ¥®’Ë·¥ß Copris nevinsoni À—« Õ°ª≈âÕß·√°·≈–ªï° ’¥”ªπ â¡ ∑âÕß¥”µ—«ºŸâÕ°ª≈âÕß
·√°¡’‡¢“ 1 Õ—π

9. °ÿâ¥®’ËÀ«“¬ Onthophagus semiculus À—« ∑âÕß·≈–ªï° ’πÈ”µ“≈ µ—«ºŸâÕ°ª≈âÕß·√°¡’‡¢“ 2 Õ—π

10. °ÿâ¥®’Ë‡¢“ Onitis sp. ≈”µ—« ’πÈ”µ“≈ À—«¡’‡¢“‚§âßßÕ 1 Õ—π Õ°ª≈âÕß·√°¡’‡¢“
2 Õ—π

11. °ÿâ¥®’Ë¡ÿà¡ Onitis subopacus ≈”µ—« ’¥”¡—π À—«·∫π√Ÿª§√÷Ëß«ß°≈¡ ªï° ’¥”¡’≈“¬¢π“π
°—πµ“¡¬“«

12. º÷Èß‚æ√ß Apis cerana ≈”µ—« ’πÈ”µ“≈¬“« 1 ´¡. ∑âÕß ’πÈ”µ“≈‡À≈◊Õß¡’≈“¬ ’ â¡
æ“¥µ“¡¢«“ß

13. ·¡≈ß¥“ «π Sphaerodema rusticum ≈”µ—«·∫π ’πÈ”µ“≈ÕàÕπ¬“« 1.5 ´¡. Õ°ª≈âÕß·√°·≈–
ª≈“¬Õ°¡’√Ÿ‡≈Á° Ê

14. º÷ÈßÀ≈«ß Apis dorsata ≈”µ—« ’πÈ”µ“≈¬“« 1.6 ´¡. ∑âÕß ’πÈ”µ“≈‡À≈◊Õß §√÷Ëß
ª≈“¬∑âÕß ’¥”

15. ¡¥·¥ß Oecophylla smaragdina ≈”µ—« ’·¥ß Àπ«¥ 12 ª≈âÕß √–À«à“ßÕ°·≈–∑âÕß¡’ªÿÉ¡
√Ÿª‰¢à 1 ªÿÉ¡

16. ·¡≈ß°‘πŸπ Phyllophaga sp. ≈”µ—«√Ÿª‰¢àπŸπ ’¥”¡—π¬“« 1.7 ´¡. ªï°§≈ÿ¡∑âÕß‰¡à¡‘¥ ¢“
¡’Àπ“¡·À≈¡
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3. §«“¡√Ÿâ§«“¡‡¢â“„®‡√◊ËÕß°“√∫√‘‚¿§·¡≈ß¢Õßª√–™“™π
®“°°“√»÷°…“‚¥¬„™â·∫∫ Õ∫∂“¡ 90 ™ÿ¥ ´÷Ëß‰¥â√—∫§”µÕ∫∑—Èß 90 ™ÿ¥ æ∫«à“

ª√–™“™π°≈ÿà¡»÷°…“¡’Õ“™’æµà“ßÊ °—π (µ“√“ß∑’Ë 2)  à«π§«“¡√Ÿâ§«“¡‡¢â“„®‡°’Ë¬«°—∫°“√
∫√‘‚¿§·¡≈ßæ∫«à“ª√–™“™π∑—ÈßÀ¡¥‡§¬√—∫ª√–∑“π·¡≈ß ‚¥¬‰¡à∑√“∫«à“·¡≈ß¡’§ÿ≥§à“∑“ß
Õ“À“√„°≈â‡§’¬ß°—∫‡π◊ÈÕ —µ«åÕ◊ËπÊ °“√∫√‘‚¿§¡’∑—Èß∑’Ë®—∫‡Õß®“°·À≈àß∏√√¡™“µ‘ ·≈–´◊ÈÕ·∫∫∑’Ë
∑” ”‡√Á®·≈â« °“√‡≈◊Õ°™π‘¥·¡≈ß®–‡ªìπ§«“¡√Ÿâ∑’Ë ◊∫∑Õ¥°—πµàÕÊ ¡“ ·≈–¡’∑—»π§µ‘‡°’Ë¬«°—∫
°“√∫√‘‚¿§·¡≈ßµà“ßÊ °—π ª√–™“™π∫“ß à«π∑√“∫«à“¡’·¡≈ß∫“ß™π‘¥Àââ“¡π”¡“∫√‘‚¿§
·µà‰¡à “¡“√∂√–∫ÿ™π‘¥À√◊Õ≈—°…≥–‰¥â ·≈–¡’ª√–™“™π‡ªìπ à«ππâÕ¬∑’Ë∑√“∫«à“¡’°“√π”·¡≈ß
∫“ß™π‘¥¡“„™â‡ªìπ ¡ÿπ‰æ√√—°…“‚√§∫“ß™π‘¥‰¥â (µ“√“ß∑’Ë 3) ª√–™“™π∫“ß à«π‡§¬¡’
ª√– ∫°“√≥å¡’Õ“°“√‰¡à ∫“¬®“°°“√∫√‘‚¿§·¡≈ß ‡™àπ √Ÿâ ÷°™“∫√‘‡«≥ª“°·≈–„∫Àπâ“‡¡◊ËÕ
°‘π¥â«ß∫“ß™π‘¥ √Ÿâ ÷°§≈◊Ëπ‰ âÕ“‡®’¬π ª«¥»’√…– ‡ªìπº◊Ëπ·æâµ“¡º‘«Àπ—ß ·≈–∑âÕß√à«ß‡¡◊ËÕ°‘π
µ—Í°·µπ º÷Èß ‚¥¬®–¡’Õ“°“√Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß À√◊ÕÀ≈“¬Õ¬à“ß√«¡°—π  à«π«‘∏’°“√∫√‘‚¿§·¡≈ß
∑—ÈßÀ¡¥π”¡“§—Ë« ∑Õ¥ ·°ß πÕ°®“°π—Èπ·¡≈ß¥“π“„™âµ”πÈ”æ√‘° ·≈– ®—°®—Ëπ ·¡≈ß°√–™Õπ ®‘ÈßÀ√’¥
°ÿâ¥®’Ë µ—«ÕàÕπº÷Èß µ—«ÕàÕπ¡¥·¥ß °‘πŸπ π”¡“¬”¥‘∫ „π√–À«à“ß¥”‡π‘π°“√ —¡¿“…≥ååª√–™“™π
‰¥â‡º¬·æ√à§«“¡√Ÿâ‡°’Ë¬«°—∫°“√∫√‘‚¿§·¡≈ß‚¥¬‰¥â„Àâª√–™“™π»÷°…“µ—«Õ¬à“ß·¡≈ß∑’Ë‡§¬¡’
√“¬ß“π°“√‡ ’¬™’«‘µ¢Õßª√–™“™π®“°°“√√—∫ª√–∑“π·¡≈ß™π‘¥π’È ÷́Ëß‰¥â·°à ¥â«ßπÈ”¡—π 2 ™π‘¥
§◊Õ Mylabris phalerata ·≈– Epicauta hirticornis ÷́Ëß‡ªìπ·¡≈ß∑’Ë¡’ “√æ‘…∏√√¡™“µ‘Õ¬Ÿà
„πµ—«

¿“æ∑’Ë 1 ¿“æ∑’Ë 2
1 = ®—°®—Ëπ 1 = ®‘‚ª¡
2 = ·¡≈ß¥“π“ 2 = ·¡≈ß°√–™Õπ
3 = µ—Í°·µπª“∑—ß°â“ 3 = ®‘ÈßÀ√’¥

4 = ·¡≈ß‡Àπ’Ë¬ß
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¿“æ∑’Ë 3 ¿“æ∑’Ë 4
1 = °ÿâ¥®’Ë·¥ß 1 = º÷Èß‚æ√ß
2 = °ÿâ¥®’ËÀ«“¬ 2 = ·¡≈ß¥“ «π
3 = °ÿâ¥®’Ë‡¢“ 3 = º÷ÈßÀ≈«ß
4 = °ÿâ¥®’Ë¡ÿà¡ 4 = ¡¥·¥ß

5 = ·¡≈ß°‘πŸπ

µ“√“ß∑’Ë 2 Õ“™’æ¢ÕßºŸâµÕ∫·∫∫ Õ∫∂“¡

Õ“™’æ ®”π«π √âÕ¬≈–
∑”π“ 55 61.1
√—∫®â“ß 13 14.4
·¡à∫â“π 9 10.0
§â“¢“¬ 7 7.8
π—°‡√’¬π 6 6.7
√«¡ 90 100.0

µ“√“ß∑’Ë 3 °“√ª√–‡¡‘π§«“¡√Ÿâ§«“¡‡¢â“„®¢Õßª√–™“™π‡°’Ë¬«°—∫°“√∫√‘‚¿§·¡≈ß

¢âÕ¡Ÿ≈ ®”π«π √âÕ¬≈–
1. °“√°‘π

1.1 ‡§¬°‘π·¡≈ß 90 100.0
1.2 ‡§¬°‘π·≈â«™Õ∫·≈–®–°‘πµàÕ‰ª 65 72.2
1.3 °‘π·¡≈ß‚¥¬®—∫‡Õß®“°∏√√¡™“µ‘ 63 70.0

2. °“√√—∫√Ÿâ
2.1 ·¡≈ß¡’§ÿ≥§à“Õ“À“√„°≈â‡§’¬ß°—∫‡π◊ÈÕ —µ«å 0 0.0
2.2 ·¡≈ß∫“ß™π‘¥‡ªìπ ¡ÿπ‰æ√ 6 6.7
2.3 ·¡≈ß∫“ß™π‘¥¡’ “√æ‘…Àâ“¡°‘π 58 64.4
2.4 ·¡≈ß∫“ß™π‘¥°‘π‰¡à‰¥â·µà√–∫ÿ™π‘¥À√◊Õ≈—°…≥–‰¡à‰¥â 32 35.7
2.5 ¡’Õ“°“√‰¡à ∫“¬®“°°“√°‘π·¡≈ß 11 12.2
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«‘®“√≥å
„π°“√®—∫·¡≈ß‰¥â√—∫§«“¡√à«¡¡◊Õ®“°ª√–™“™π„π∑âÕß∂‘Ëπ‡ªìπÕ¬à“ß¥’ ·µà‡π◊ËÕß®“°

‡ªìπ°“√»÷°…“„πƒ¥Ÿ·≈âß®÷ß‰¥âµ—«Õ¬à“ß∑—ÈßÀ¡¥‡æ’¬ß 16 ™π‘¥ „π¢≥–∑’Ë¡’√“¬ß“π√«∫√«¡
·¡≈ß°‘π‰¥â„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑—ÈßÀ¡¥ 50 ™π‘¥2 ·≈–‰¥â Õ∫∂“¡‡°’Ë¬«°—∫§«“¡√Ÿâ
§«“¡‡¢â“„®‡√◊ËÕß°“√°‘π·¡≈ß‡æ’¬ß 90 µ—«Õ¬à“ß ®÷ß‰¥â¢âÕ¡Ÿ≈®”°—¥ª√–°Õ∫°—∫∑”°“√»÷°…“‰¥â
‡æ’¬ßƒ¥Ÿ°“≈‡¥’¬« ·≈–‡≈◊Õ°µ—«·∑π‰¥â‡æ’¬ßÀ°µ”∫≈„πÀ°Õ”‡¿Õ¢Õß “¡®—ßÀ«—¥ ‡π◊ËÕß®“°
ß∫ª√–¡“≥°“√»÷°…“‰¥â√—∫º≈°√–∑∫®“°«‘°ƒµ‘°“√≥å∑“ß‡»√…∞°‘®¢Õßª√–‡∑» Õ¬à“ß‰√
°Áµ“¡‰¥â‡°Á∫√—°…“µ—«Õ¬à“ß·¡≈ß‡À≈à“π’È‰«â„πæ‘æ‘∏¿—≥±å·¡≈ß ‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß‡º¬·æ√à
§«“¡√Ÿâ Ÿàª√–™“™π  ºŸâπ‘¬¡√—∫ª√–∑“π·¡≈ß·≈–ª√–™“™π∑—Ë«‰ª ·≈–®“°°“√»÷°…“æ∫«à“
ª√–™“™π∫“ß°≈ÿà¡¬—ß¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë∂Ÿ°µâÕß„π°“√°‘π·¡≈ßÕ¬à“ßª≈Õ¥¿—¬ ‡™àπ¢“¥
§«“¡√Ÿâ«à“·¡≈ß∫“ß™π‘¥¡’ “√æ‘…∑”„ÀâºŸâ∫√‘‚¿§‡ ’¬™’«‘µ‰¥â∂â“√—∫ª√–∑“π„πª√‘¡“≥∑’Ë ŸßæÕ5 ·≈–
¡’·¡≈ßæ«°¥â«ßªï°·¢Áß∫“ß™π‘¥¡’æ¬“∏‘∑’ËÕ“®µ‘¥µàÕ¡“∂÷ß§π6 °“√„Àâ§«“¡√Ÿâ°—∫ª√–™“™π„π
æ◊Èπ∑’Ë‚¥¬µ√ß‡ªìπ°“√æ—≤π“§ÿ≥¿“æ™’«‘µ¢Õß§π‡À≈à“π—Èπ ́ ÷Ëß°“√°‘π·¡≈ß‡ªìπ ‘Ëß∑’Ë§«√ àß‡ √‘¡
∂â“∑”Õ¬à“ß∂Ÿ°«‘∏’‡π◊ËÕß®“°·¡≈ßπ”¡“„™â‡ªìπ·À≈àßÕ“À“√‡ √‘¡‰¥â „π∫“ßæ◊Èπ∑’Ë∑’Ë¢“¥·§≈π
Õ“À“√ª√–‡¿∑‚ª√µ’π

 √ÿª
‡π◊ËÕß¥â«¬ª√–™“™π„π™π∫∑‰¥â√—∫Õ—πµ√“¬®“°°“√∫√‘‚¿§·¡≈ß®π‡°‘¥‡®Á∫ªÉ«¬À√◊Õ

∂÷ß·°à™’«‘µ ΩÉ“¬æ‘æ‘∏¿—≥±å·¡≈ß·≈–Õπÿ°√¡«‘∏“π °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ®÷ß‰¥â¥”‡π‘π
°“√‡°Á∫µ—«Õ¬à“ß·¡≈ß°‘π‰¥â√à«¡°—∫ª√–™“™π ‡æ◊ËÕ ”√«®«‘∏’°“√‡≈◊Õ°®—∫·¡≈ß·≈–»÷°…“∂÷ß
§«“¡√Ÿâ§«“¡‡¢â“„®„π°“√∫√‘‚¿§·¡≈ß ´÷Ëßæ∫«à“°“√‡≈◊Õ°™π‘¥‡ªìπ°“√‡≈◊Õ°µ“¡·∫∫Õ¬à“ß
®“°∫√√æ∫ÿ√ÿ… ºŸâ∫√‘‚¿§¢“¥§«“¡√Ÿâ¥â“π§ÿ≥§à“∑“ßÕ“À“√·≈–æ‘…¿—¬®“°·¡≈ß ª√–™“™π∫“ß
°≈ÿà¡∑’Ë∑√“∫·µà‰¡à “¡“√∂√–∫ÿ™π‘¥·≈–≈—°…≥–·¡≈ß∑’Ë¡’ “√æ‘…‰¥â ®÷ß§«√„Àâ§«“¡√Ÿâ∑’Ë∂Ÿ°µâÕß
∑—Èß„π¥â“π°“√‡≈◊Õ°™π‘¥ «‘∏’∫√‘‚¿§ ·≈–≈—°…≥–·¡≈ß∑’Ë§«√À≈’°‡≈’Ë¬ß‡æ◊ËÕªÑÕß°—πÕ—πµ√“¬
®“°°“√°‘π·¡≈ß∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥√ÕßºŸâÕ”π«¬°“√ ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√

·æ∑¬å π“¬ª√–§Õß æ—π∏åÕÿ‰√ ∑’Ë π—∫ πÿπ„Àâ∑”°“√»÷°…“·≈–„Àâ§”·π–π”µ≈Õ¥®π·π«∑“ß
∑’Ë‡ªìπª√–‚¬™πå π“¬ ÿ¡“» ®—π∑¡“» ºŸâ‡°Á∫¢âÕ¡Ÿ≈„π¿“§ π“¡ ·≈–π“ß ÿ«√√≥“ Õ—∞æ√√ÿàß‚√®πå
ºŸâæ‘¡æå√“¬ß“π©∫—∫π’È
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¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™π∫∑„π¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬

Pediculosis among Schoolchildren in Rural Areas of Thailand

Õÿ…“«¥’ ∂“«√– Usavadee Thavara

ª√–§Õß æ—π∏åÕÿ‰√ Prakong Phan-Urai

Õπÿ √≥å ¡“≈—¬π«≈ Anusorn Malainual

®‘µµ‘ ®—π∑√å· ß Chitti Chansang

°Õß°’Ø«‘∑¬“∑“ß·æ∑¬å Division of Medial Entomology
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å Department of Medical Sciences
µ’æ‘¡æå„π «“√ “√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ªï∑’Ë 30 ©∫—∫∑’Ë 1 ¡°√“§¡-¡’π“§¡ 2531.

∫∑§—¥¬àÕ
‰¥â ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™π∫∑‡¡◊ËÕªï æ.». 2527-2529 ‡æ◊ËÕ»÷°…“

Õ—µ√“°“√‡ªìπ‡À“·≈–À“·π«∑“ß„π°“√·°âªí≠À“ ‡æ◊ËÕæ—≤π“ “∏“√≥ ÿ¢¡Ÿ≈∞“π ®“°°“√ ÿà¡
 ”√«®„π 20 ®—ßÀ«—¥ 115 ‚√ß‡√’¬π æ∫«à“‡¥Á°π—°‡√’¬π∑’Ë ”√«® 9,389 §π ‡ªìπ‡À“ 4,579
§π §‘¥‡ªìπ√âÕ¬≈– 48.8 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¿“«–°“√‡ªìπ‡À“„π¿“§µà“ßÊ ª√“°Ø«à“‡¥Á°π—°‡√’¬π
„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡ªìπ‡À“¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 57.7 √Õß≈ß¡“‰¥â·°à¿“§„µâ
¿“§°≈“ß·≈–¿“§‡Àπ◊Õ §‘¥‡ªìπ√âÕ¬≈– 52.3, 44.1 ·≈– 36.6 µ“¡≈”¥—∫ °“√»÷°…“§√—Èßπ’È
‡ πÕ·π«∑“ß„π°“√·°âªí≠À“‚¥¬§√Ÿ§«√®–‡ªìπ·°ππ”„π°“√°√–µÿâπ„Àâ‡¥Á°π—°‡√’¬π√—°…“
§«“¡ –Õ“¥¢Õß‡ âπº¡·≈–¥Ÿ·≈„Àâπ—°‡√’¬π°”®—¥‡À“¥â«¬µπ‡Õß¥â«¬«‘∏’°“√ßà“¬Ê  —ª¥“Àå≈–§√—Èß
 à«π‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢§«√®–‰ªµ√«® „Àâ§”·π–π” ·≈–‡ªìπΩÉ“¬®—¥À“«— ¥ÿÕÿª°√≥å∑’Ë
®”‡ªìπ‰ª„Àâ∑“ß‚√ß‡√’¬π„Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√

Abstract
During 1984-1986, Pediculosis among schoolchildren in rural areas was

studied in 20 provinces covering 115 schools, 9,389 schoolchildren altogether.
The results revealed that schoolchildren in Northeastern part had the highest infestation
rate of 57.7%. For other parts, infestation rates were 52.3, 44.1 and 36.6 in
Southern Central and Northern part, respectively. The suggestions for solving the
problem could be summarized as that teachers should activate the children regularly
to wash their hair an control head lice by themselves at schools every week. Public
Health officer should visit schools, advise teachers about the methods to control
head lice and support control materials for this activity.

Keywords
Pediculosis, schoolchildren, head lice
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∫∑π”
ªí≠À“‡°’Ë¬« ÿ¢¿“æ¢Õß‡¥Á°„π«—¬‡√’¬π∑’Ë°≈à“«∂÷ß°—π¡“°„π°≈ÿà¡ºŸâª°§√Õß §√Ÿ ·≈–

Àπ—ß ◊Õæ‘¡æå°Á§◊Õªí≠À“∑’Ë‡°‘¥®“°·¡≈ßµ—«‡≈Á°Ê ́ ÷ËßÕ“»—¬Õ¬Ÿà∫π»’√…– ·¡≈ß¥—ß°≈à“«π’È§◊Õ‡À“
‡À“‡ªìπµ—«‡∫’¬πÕ—πµ√“¬ ‡π◊ËÕß®“°‡®“–¥Ÿ¥‡≈◊Õ¥®“°»’√…–µ—Èß·µà‡ªìπµ—«ÕàÕπ®πµ≈Õ¥™’«‘µ
πÈ”≈“¬¢Õß‡À“∑”„Àâ§—π ‡¡◊ËÕ‡°“¡“°Ê ®–Õ—°‡ ∫·≈–µ‘¥‡™◊ÈÕ‰¥âßà“¬ ‡À“ “¡“√∂¢¬“¬æ—π∏ÿå‰¥â
µ≈Õ¥ªï °“√‡æ‘Ë¡®”π«π‡ªìπ‰ªÕ¬à“ß√«¥‡√Á« ‡π◊ËÕß®“°«“ß‰¢à‰¥âÀ≈“¬§√—Èß µ≈Õ¥™’«‘µ«“ß‰¢à‰¥â
ª√–¡“≥ 50-150 øÕß ¿“¬„π‡«≈“ 7-10 «—π ‰¢à®–øí°‡ªìπµ—«·≈–‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á«
‚¥¬®–¡’°“√≈Õ°§√“∫ 3 §√—Èß «ß®√™’«‘µ®“°‰¢à∂÷ß‰¢à„™â‡«≈“ª√–¡“≥ 18 «—π ‡À“µ‘¥µàÕ®“°
§πÀπ÷Ëß‰ª ŸàÕ’°§πÀπ÷Ëß‰¥âßà“¬‚¥¬°“√ —¡º—  À√◊Õ°“√„™â¢Õß√à«¡°—π1

·¡â«à“®–¡’°“√§«∫§ÿ¡·≈–ªÑÕß°—π°”®—¥‡À“¡“‚¥¬µ≈Õ¥·µà°Á¬—ß‰¡à “¡“√∂®–°”®—¥„Àâ
À¡¥‰ª‰¥â®π∂÷ßªí®®ÿ∫—π ª√–§Õß æ—π∏åÕÿ‰√ ·≈–§≥–2 ‰¥â»÷°…“¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π
Õ.ª“°™àÕß ®.π§√√“™ ’¡“ æ∫«à“π—°‡√’¬π™—Èπª√–∂¡ 1-6 ‡ªìπ‡À“√âÕ¬≈– 58-74 · ¥ß«à“
æ—≤π“°“√¥â“πÕπ“¡—¬ ¬—ß°√–®“¬‰ª‰¡à∑—Ë«∂÷ß ‚√ß‡√’¬π‡ªìπ®ÿ¥√«¡∑’Ë‡ ’Ë¬ßµàÕ°“√·æ√à°√–®“¬
¢Õß‡À“¡“°∑’Ë ÿ¥ °“√»÷°…“¿“«–°“√‡ªìπ‡À“®÷ß¡ÿàß‰ª ”√«®∑’Ë‚√ß‡√’¬π ‚¥¬¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“Õ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π„π¿“§µà“ßÊ ·≈–»÷°…“§«“¡™ÿ°™ÿ¡¢Õß‡À“∫π
»’√…–µ≈Õ¥®πÀ“·π«∑“ß„π°“√·°âªí≠À“ „π°“√ ”√«®§√—Èßπ’È‰¥â‡°Á∫¢âÕ¡Ÿ≈∑—Ë«∑ÿ°¿“§¢Õß
ª√–‡∑» ‡æ◊ËÕ®–‰¥â¢âÕ¡Ÿ≈ ”À√—∫„ÀâºŸâ∫√‘À“√·≈–ºŸâ‡°’Ë¬«¢âÕß‰¥âπ”‰ªæ‘®“√≥“ª√—∫ª√ÿß·ºπ°“√
§«∫§ÿ¡‡À“„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

«— ¥ÿ·≈–«‘∏’°“√
1. °“√§—¥‡≈◊Õ°®ÿ¥ªØ‘∫—µ‘ß“π

1.1 ∑”°“√§—¥‡≈◊Õ°®—ßÀ«—¥µà“ßÊ ∑—Èß 4 ¿“§§◊Õ ¿“§‡Àπ◊Õ ¿“§„µâ ¿“§°≈“ß ·≈–¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‚¥¬«‘∏’ ÿà¡µ—«Õ¬à“ß ¿“§≈– 5 ®—ßÀ«—¥

1.2 ‡≈◊Õ°‚√ß‡√’¬π„π —ß°—¥ ”π—°ß“πª√–∂¡»÷°…“·Ààß™“µ‘ Õ¬à“ßπâÕ¬®—ßÀ«—¥≈– 2
‚√ß‡√’¬π
2. ®”π«πª√–™“°√µ—«Õ¬à“ß

 ”√«®¿“«–°“√‡ªìπ‡À“„π‡¥Á°π—°‡√’¬πÀ≠‘ß∑ÿ°§π „π®—ßÀ«—¥Àπ÷ËßÊ  ”√«®π—°‡√’¬π‰¡à
µË”°«à“ 200 §π ∑—Èß 4 ¿“§ ”√«®ª√–¡“≥ 8,000 §π
3. √–¬–‡«≈“ªØ‘∫—µ‘ß“π

ªï 2527-2529
4. «‘∏’°“√

4.1 µ‘¥µàÕ‚√ß‡√’¬π‡æ◊ËÕ¢Õ§«“¡√à«¡¡◊Õ„π°“√ ”√«®
4.2 «‘∏’°“√ ”√«® ‡®â“Àπâ“∑’Ë®–µ√«®»’√…–π—°‡√’¬π‡æ◊ËÕ»÷°…“¿“«–°“√‡ªìπ‡À“ „π°“√

∫—π∑÷°º≈·∫àß√–¥—∫°“√‡ªìπ‡À“¥—ßπ’È
0 À¡“¬∂÷ß ‰¡àæ∫‰¢à·≈–µ—«‡À“
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+ À¡“¬∂÷ß æ∫‰¢à‡À“‡≈Á°πâÕ¬À√◊Õæ∫µ—«‡À“®”π«π 1-5 µ—«
++ À¡“¬∂÷ß æ∫‰¢à‡À“®”π«π¡“°À√◊Õæ∫‡À“¡“°°«à“ 5 µ—«
4.3  ÿà¡µ—«Õ¬à“ßπ—°‡√’¬π∑’Ë‡ªìπ‡À“¡“»÷°…“§«“¡™ÿ°™ÿ¡¢Õßµ—«‡À“∫π»’√…– ‚¥¬„™âÀ«’

‡ π’¬¥ “ß‡À“≈ß∫π°√–¥“…®π°«à“®–‰¡à¡’‡À“∫π»’√…–√à«ß≈ß¡“®÷ßπ—∫®”π«π
4.4  —¡¿“…≥åπ—°‡√’¬π∑’Ë‡ªìπ‡À“ µ“¡·∫∫ —¡¿“…≥å∑’Ë‡µ√’¬¡‰«â ‡æ◊ËÕÀ“¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«°—∫

 ÿ¢π‘ —¬  ‘Ëß·«¥≈âÕ¡ ·≈–§«“¡§‘¥‡ÀÁπ
4.5 „π√“¬∑’Ëµ√«®æ∫«à“‡ªìπ‡À“ ®–°”®—¥‡À“„Àâ∑ÿ°§π·≈–„Àâ§”·π–π”„π°“√ªØ‘∫—µ‘µ—«

‰¡à„Àâ°≈—∫‡ªìπ‡À“Õ’°

º≈
°. º≈°“√»÷°…“Õ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π

®“°°“√ ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™π∫∑„π¿“§µà“ßÊ ‚¥¬°“√ ÿà¡ ”√«®
„π 20 ®—ßÀ«—¥ 115 ‚√ß‡√’¬π ®”π«ππ—°‡√’¬π∑’Ë ”√«® 9,389 §π ª√“°Ø«à“‡ªìπ‡À“ 4,579
§π §‘¥‡ªìπ√âÕ¬≈– 48.8 ®”·π°‡ªìπ¿“§µà“ßÊ ¥—ßπ’È§◊Õ ¿“§°≈“ß  ”√«®∑—ÈßÀ¡¥ 22 ‚√ß‡√’¬π
®”π«ππ—°‡√’¬π∑’Ë ”√«® 2,399 §π æ∫«à“‡ªìπ‡À“ 1,059 §π §‘¥‡ªìπ√âÕ¬≈– 44.1 ¿“§„µâ
 ”√«®∑—ÈßÀ¡¥ 30 ‚√ß‡√’¬π ®”π«ππ—°‡√’¬π∑’Ë ”√«® 2,069 §π æ∫«à“‡ªìπ‡À“ 1,082 §π
§‘¥‡ªìπ√âÕ¬≈– 52.3 ¿“§‡Àπ◊Õ ”√«®∑—ÈßÀ¡¥ 32 ‚√ß‡√’¬π ®”π«ππ—°‡√’¬π∑’Ë ”√«® 1,893
§π æ∫«à“‡ªìπ‡À“ 692 §π §‘¥‡ªìπ√âÕ¬≈– 36.6  ”À√—∫¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕÕ—µ√“
°“√‡ªìπ‡À“ Ÿß°«à“¿“§Õ◊ËπÊ  ”√«®∑—ÈßÀ¡¥ 31 ‚√ß‡√’¬π ®”π«ππ—°‡√’¬π∑’Ë ”√«® 3,028 §π
æ∫«à“‡ªìπ‡À“ 1,746 §π §‘¥‡ªìπ√âÕ¬≈– 57.7 (µ“√“ß∑’Ë 1, √Ÿª∑’Ë 1, 2)

µ“√“ß∑’Ë 1 · ¥ßÕ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬πÀ≠‘ß„π®—ßÀ«—¥µà“ßÊ ¢Õß·µà≈–¿“§ √–À«à“ßªï 2527-
2529

®—ßÀ«—¥ ®”π«ππ—°‡√’¬πÀ≠‘ß∑’Ë ”√«® Õ—µ√“°“√‡ªìπ‡À“

∑—ÈßÀ¡¥ ‡ªìπ‡À“ (%)
π§√ª∞¡ 364 158 43.4
√“™∫ÿ√’ 272 125 46.0
‡æ™√∫ÿ√’ 313 96 30.7
°“≠®π∫ÿ√’ 381 137 36.0
ª√–®«∫§’√’¢—π∏å 1,069 543 50.8

¿“§°≈“ß 2,399 1,059 44.1
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µ“√“ß∑’Ë 1 · ¥ßÕ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬πÀ≠‘ß„π®—ßÀ«—¥µà“ßÊ ¢Õß·µà≈–¿“§ √–À«à“ßªï 2527-
2529 (µàÕ)

®—ßÀ«—¥ ®”π«ππ—°‡√’¬πÀ≠‘ß∑’Ë ”√«® Õ—µ√“°“√‡ªìπ‡À“

∑—ÈßÀ¡¥ ‡ªìπ‡À“ (%)
™ÿ¡æ√ 226 142 62.8
 ÿ√“…Æ√å∏“π’ 334 153 45.8
 ß¢≈“ 431 202 46.9
ªíµµ“π’ 245 169 69.0
æ—ßß“ 833 416 52.3

¿“§„µâ 2,069 1,082 52.3

æ‘…≥ÿ‚≈° 531 87 16.4
æ–‡¬“ 371 141 38.0
‡™’¬ß√“¬ 473 318 67.2
‡™’¬ß„À¡à 360 94 26.1
·¡àŒàÕß Õπ 158 52 32.9

¿“§‡Àπ◊Õ 1,893 692 36.6

¢Õπ·°àπ 652 326 44.8
‡≈¬ 529 256 48.4
Õÿ¥√∏“π’ 547 313 57.2
 ÿ√‘π∑√å 573 339 59.2
∫ÿ√’√—¡¬å 727 512 70.4

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 3,028 1,746 57.7

√«¡ 4 ¿“§ 9,389 4,579 48.8

¿“§°≈“ß ¿“§„µâ ¿“§‡Àπ◊Õ ¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ
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√Ÿª∑’Ë 1 · ¥ßÕ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π„π¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬ (2527-2529)
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√Ÿª∑’Ë 2 · ¥ßÕ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π„π 20 ®—ßÀ«—¥ (2527-2529)

¢. º≈°“√»÷°…“§«“¡™ÿ°™ÿ¡
®“°°“√ ÿà¡π—∫®”π«π‡À“„π‡¥Á°π—°‡√’¬πÀ≠‘ß 236 §π æ∫«à“®”π«π‡À“ Ÿß ÿ¥¡’§à“‡∑à“°—∫

2,091 µ—«/§π §à“‡©≈’Ë¬ 73.7 µ—«/§π ‡¡◊ËÕ®”·π°§«“¡™ÿ°™ÿ¡‡ªìπ 2 √–¥—∫ §◊Õ √–¥—∫ +
À¡“¬∂÷ß™ÿ°™ÿ¡πâÕ¬æ∫‰¢à‡À“‡≈Á°πâÕ¬À√◊Õæ∫µ—«‡À“ 1-5 µ—« ·≈–√–¥—∫ ++ À¡“¬∂÷ß™ÿ°™ÿ¡
¡“°‚¥¬æ∫‰¢à‡À“‡ªìπ®”π«π¡“° À√◊Õæ∫µ—«‡À“¡“°°«à“ 5 µ—« º≈°“√ ”√«®ª√“°Ø¥—ßµ“√“ß∑’Ë
2 ·≈–°√“ø√Ÿª∑’Ë 3

µ“√“ß∑’Ë 2 · ¥ß√–¥—∫°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π„π¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬ √–À«à“ßªï 2527-2529

         ¿“§    ®”π«ππ—°‡√’¬π   Õ—µ√“°“√‡ªìπ‡À“ +

 ”√«® ‡ªìπ‡À“ √–¥—∫ +* √–¥—∫ ++**
°≈“ß 2,399 1,059 78.6 21.4
„µâ 2,069 1,082 78.0 22.0
‡Àπ◊Õ 1,893   692 71.2 28.8
Õ’ “π 3,028 1,746 69.0 31.0
√«¡ ¿“§ 9,389 4,579 73.7 26.3

* √–¥—∫ + À¡“¬∂÷ß æ∫‰¢à‡À“‡≈Á°πâÕ¬ À√◊Õæ∫µ—«‡À“ 1-5 µ—«
** √–¥—∫ ++ À¡“¬∂÷ß æ∫‰¢à‡À“¡“° À√◊Õæ∫µ—«‡À“¡“°°«à“ 5 µ—«

80

60

40

20

0

Õ—µ
√“

°“
√‡

ªìπ
‡À

“ 
(%

)

®—ßÀ«—¥

π§
√ª

∞¡
√“

™∫
ÿ√’

‡æ
™√

∫ÿ√
’

ª√
–®

«∫
§’√

’¢—π
∏å

°“
≠

®π
∫ÿ√

’
™ÿ¡

æ√
 ÿ√

“…
Æ√

å∏“
π’

 ß
¢≈

“
ªíµ

µ“
π’

æ—ß
ß“

æ‘…
≥

ÿ‚≈
°

æ–
‡¬

“
‡™

’¬ß
√“

¬
‡™

’¬ß
„À

¡à
·¡

àŒàÕ
ß 

Õπ
¢Õ

π·
°àπ ‡≈
¬

Õÿ¥
√∏

“π
’

 ÿ√
‘π∑

√å
∫ÿ√

’√—¡
¬å



196

º≈
ß“
π«
‘®—¬
¥â“
π°
’Ø«
‘∑¬
“∑
“ß
°“
√·
æ∑
¬å

Õ—µ
√“

°“
√‡

ªìπ
‡À

“√
–¥

—∫ 
++

 (%
)

¿“§°≈“ß ¿“§„µâ ¿“§‡Àπ◊Õ ¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ

32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

√Ÿª∑’Ë 3 · ¥ßÕ—µ√“°“√‡ªìπ‡À“√–¥—∫ ++ (™ÿ°™ÿ¡¡“°) „π¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬ (2527-2529)

§. º≈°“√ —¡¿“…≥å‡¥Á°π—°‡√’¬π∑’Ë‡ªìπ‡À“
®“°°“√ —¡¿“…≥å‡¥Á°π—°‡√’¬π∑’Ë‡ªìπ‡À“ 2,042 §π ª√“°Øº≈¥—ßπ’È

1. ®”π«π§√—Èß∑’Ë √–º¡„π 1  —ª¥“Àå √âÕ¬≈–
°. 1-2 §√—Èß 74.3
¢. 3-4 §√—Èß 18.6
§. 5-7 §√—Èß 7.1

2. ·À≈àßπÈ”∑’Ë„™â √–º¡
°. πÈ”∫àÕ πÈ”∫“¥“≈ 52.8
¢. πÈ”§≈Õß 29.3
§. πÈ”Ωπ 17.9

3.  “√∑’Ë„™â∑”§«“¡ –Õ“¥
°. ·™¡æŸ 92.5
¢.  ∫Ÿà 1.2
§. ºß´—°øÕ° 4.1
ß. ‰¡à„™â (πÈ”‡ª≈à“) 2.2

4. ¡’ ¡“™‘°∑“ß∫â“π∑’Ë‡ªìπ‡À“
°. ¡’ 51.1
¢. ‰¡à¡’ 48.9

5. ¡’‡æ◊ËÕπ∑“ß‚√ß‡√’¬π∑’Ë‡ªìπ‡À“
°. ¡’ 86.6
¢. ‰¡à¡’ 13.4
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6. °“√π”À¡Õπ·≈–ºâ“Àà¡‰ªº÷Ëß·¥¥ √âÕ¬≈–
°. ‡§¬ªØ‘∫—µ‘ 88.7
¢. ‰¡à‡§¬ªØ‘∫—µ‘ 11.3

7. §«“¡√Ÿâ ÷°µàÕ‡æ◊ËÕπ∑’Ë‡ªìπ‡À“
°. √—ß‡°’¬® 54.3
¢. ‰¡à√—ß‡°’¬® 45.7

8. °“√§—π»’√…–
°. §—π 73.1
¢. ‰¡à§—π 26.9

9. °“√°”®—¥‡À“
°. ‡§¬°”®—¥‡À“ 52.2
¢. ‰¡à‡§¬ 47.8

«‘®“√≥å
°“√ ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™π∫∑„π¿“§µà“ßÊ √–À«à“ßªï 2527-2529

æ∫«à“ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕÕ—µ√“°“√‡ªìπ‡À“ Ÿß°«à“¿“§Õ◊ËπÊ §◊Õ√âÕ¬≈– 57.7 ·≈–
Õ—µ√“°“√‡ªìπ‡À“¢Õß¿“§„µâ, ¿“§°≈“ß ·≈–¿“§‡Àπ◊Õ §‘¥‡ªìπ√âÕ¬≈– 52.3, 44.1 ·≈– 36.6
µ“¡≈”¥—∫ ·≈–æ∫«à“®—ßÀ«—¥∫ÿ√’√—¡¬å¡’Õ—µ√“°“√‡ªìπ‡À“ Ÿß ÿ¥§◊Õ√âÕ¬≈– 70 √Õß≈ß¡“‰¥â·°à
®—ßÀ«—¥ªíµµ“π’√âÕ¬≈– 69 ·≈–‡™’¬ß√“¬√âÕ¬≈– 67 · ¥ß«à“°“√§«∫§ÿ¡‡À“¬—ß‰¡à‰¥âº≈‡∑à“∑’Ë§«√

®“°°“√ —¡¿“…≥å‡¥Á°π—°‡√’¬π∑’Ë‡ªìπ‡À“æ∫«à“ π—°‡√’¬π à«π„À≠à √–º¡ —ª¥“Àå≈–
1-2 §√—Èß ‚¥¬„™âπÈ”∫àÕ·≈–πÈ”∫“¥“≈´÷Ëß¡—°®–·Àâß„πƒ¥Ÿ·≈âß∑”„Àâ‰¡à¡’πÈ” √–º¡‡ªìπ‡Àµÿ„Àâ
º¡ °ª√°·≈–¡’‡À“Õ“»—¬Õ¬Ÿà À“°¡’πÈ”π—°‡√’¬π √–º¡¥â«¬·™¡æŸ√âÕ¬≈– 92 ‡¡◊ËÕ Õ∫∂“¡
‡°’Ë¬«°—∫°“√‡ªìπ‡À“¢ÕßºŸâ∑’Ë„°≈â™‘¥æ∫«à“§π∑“ß∫â“π‡ªìπ‡À“√âÕ¬≈– 51  à«π‡æ◊ËÕπ∑“ß
‚√ß‡√’¬π‡ªìπ‡À“√âÕ¬≈– 86 ‡°’Ë¬«°—∫§«“¡√Ÿâ ÷°¢Õßπ—°‡√’¬πµàÕ‡æ◊ËÕπ∑’Ë‡ªìπ‡À“æ∫«à“√âÕ¬≈– 54
‰¡à√—ß‡°’¬®‡æ◊ËÕπ∑’Ë‡ªìπ‡À“ ¥—ßπ—Èπ‚√ß‡√’¬π®÷ß‡ªìπ·À≈àß·æ√à°√–®“¬¢Õß‡À“‰¥âÕ¬à“ß¥’ Õ¬à“ß‰√
°Áµ“¡§«√®–„Àâπ—°‡√’¬π∑√“∫«à“‡À“µ‘¥µàÕ‰¥âßà“¬ ‰¡à§«√„°≈â™‘¥ºŸâ∑’Ë‡ªìπ‡À“ π—°‡√’¬π√âÕ¬≈– 73
§—π»’√…–‡ªìπª√–®” °“√‡°“Õ“®∑”„Àâµ‘¥‡™◊ÈÕ‚√§Õ◊Ëπ‰¥â π—°‡√’¬π√âÕ¬≈– 52 ‡§¬°”®—¥‡À“·µà
µ√«®æ∫«à“¬—ß§ß‡ªìπ‡À“ · ¥ß«à“‡¡◊ËÕÀ“¬·≈â«‰¡àπ“π®–°≈—∫‡ªìπÕ’°À√◊Õ«‘∏’°“√§«∫§ÿ¡¬—ß‰¡à¥’æÕ
§«√®–‡πâπ„Àâ∑√“∫∂÷ß°“√√—°…“ ÿ¢¿“æ‡æ◊ËÕ‰¡à„Àâ‡ªìπ‡À“·≈–«‘∏’°“√§«∫§ÿ¡∑’Ë∂Ÿ°µâÕß ®“°°“√
 Õ∫∂“¡æ∫«à“√âÕ¬≈– 11 ‰¡à‡§¬π”À¡Õπ·≈–ºâ“Àà¡‰ªº÷Ëß·¥¥‡≈¬· ¥ß„Àâ‡ÀÁπ«à“ “∏“√≥ ÿ¢
¡Ÿ≈∞“π¢Õßπ—°‡√’¬π¬—ß‰¡à¥’æÕ

·¡â«à“¢≥–π’È¬—ß‰¡à¡’√“¬ß“π«à“‡À“π”‚√§¡“ Ÿà§π·µà®“°°“√»÷°…“§«“¡™ÿ°™ÿ¡¢Õß‡À“
‚¥¬°“√ ÿà¡π—∫®”π«π‡À“„π‡¥Á°π—°‡√’¬πæ∫«à“∫“ß§π¡’‡À“Õ¬Ÿà∫π»’√…–∂÷ß 2,091 µ—« ¬àÕ¡
°àÕ„Àâ‡°‘¥§«“¡√”§“≠Õ¬à“ß¡“° Õ’°∑—ÈßµâÕß Ÿ≠‡ ’¬‡≈◊Õ¥‡ªìπ®”π«π‰¡àπâÕ¬‡π◊ËÕß®“°‡À“‡ªìπ
·¡≈ß¥Ÿ¥‡≈◊Õ¥µ—Èß·µà‡ªìπµ—«ÕàÕπ®πµ≈Õ¥™’«‘µ3 °“√·°âªí≠À“‡√◊ËÕßπ’È „Àâ‰¥âº≈¥’§«√®–¡’°“√√à«¡
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¡◊Õ°—π√–À«à“ß§√Ÿ ºŸâª°§√Õß·≈–‡®â“Àπâ“ “∏“√≥ ÿ¢ ®“°°“√ Õ∫∂“¡§√Ÿ∑’Ë‚√ß‡√’¬πæ∫«à“‡¥Á°
∑’Ë‡ªìπ‡À“„π√–¥—∫ ++ ¡—°®–‰¡à‰¥â√—∫°“√‡Õ“„®„ à®“°ºŸâª°§√Õß ∑“ß∫â“π¡’∞“π–¬“°®π·≈–
Õ¬Ÿà°—πÕ¬à“ß·ÕÕ—¥ π—°‡√’¬π‰¡à‡§¬ √–º¡ ∫“ß§π‰¡àÀ«’º¡°àÕπ¡“‚√ß‡√’¬π °“√·°âªí≠À“∑“ß
∫â“π∑”‰¥â¬“°‡æ√“–‡°’Ë¬«¢âÕß°—∫¿“√–∑“ß‡»√…∞°‘®¢Õß§√Õ∫§√—«¥â«¬ ©–π—Èπ§«√‡√‘Ë¡·°â
ªí≠À“∑’Ë‚√ß‡√’¬π∑’Ë§√Ÿ‡Õ“„®„ à ‡¥Á°®–‡ªìπ‡À“πâÕ¬·µà‚√ß‡√’¬π∑’Ë§√Ÿ‰¡à∑√“∫«à“π—°‡√’¬π‡ªìπ‡À“
À√◊Õ‰¡à ‡¥Á°®–‡ªìπ‡À“¡“° ®“°µ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë 3 ®–‡ÀÁπ«à“√âÕ¬≈– 21-31 ¢Õß
π—°‡√’¬π∑’Ë‡ªìπ‡À“¡’‡À“„π√–¥—∫ ++ ´÷Ëß‡¥Á°‡À≈à“π’È®–‡ªìπ·À≈àß·æ√à°√–®“¬¢Õß‡À“„π
‚√ß‡√’¬π‰¥âÕ¬à“ß¥’ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¿“«–°“√‡ªìπ‡À“„π¿“§µà“ßÊ ‚¥¬æ‘®“√≥“§«“¡™ÿ°™ÿ¡
æ∫«à“¿“§Õ’ “π¬—ß§ß¡’Õ—µ√“°“√‡ªìπ‡À“√–¥—∫ ++  Ÿß°«à“¿“§Õ◊ËπÊ √Õß≈ß¡“‰¥â·°à ¿“§‡Àπ◊Õ
¿“§„µâ ·≈–¿“§°≈“ßµ“¡≈”¥—∫

®“°°“√»÷°…“§√—Èßπ’È¢Õ‡ πÕ·π«∑“ß„π°“√≈¥¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π
™π∫∑¥—ßπ’È§◊Õ

1. ®—¥„Àâ¡’°“√°”®—¥‡À“·≈– √–º¡∑’Ë‚√ß‡√’¬πµÕπæ—°‡∑’Ë¬ß∑ÿ° —ª¥“Àå  —ª¥“Àå≈–§√—Èß
‡æ◊ËÕª≈Ÿ°Ωíß„Àπ—°‡√’¬π√Ÿâ®—°√—°…“º¡„Àâ –Õ“¥

2. ®—¥„Àâπ—°‡√’¬π∑’Ë‡ªìπ‡À“ °”®—¥‡À“¥â«¬µπ‡Õß‚¥¬„™â°√–¥“…ªŸ‰«â∫π‚µä– °â¡»’√…–
≈ß·≈â«„™âÀ«’‡ π’¬¥ “ßº¡À≈“¬Ê §√—Èß„Àâ∑—Ë« ‡ √Á®·≈â«π”°√–¥“…‰ª‡º“∑‘Èß·≈–≈â“ß¡◊Õ„Àâ –Õ“¥

3. §√Ÿª√–®”™—Èπ§«√®–µ√«®»’√…–π—°‡√’¬π∑ÿ°Ê  —ª¥“Àå °“√µ√«®µâÕß¥Ÿ„Àâ≈–‡Õ’¬¥‚¥¬
‡©æ“–∑’Ë¢â“ßÀŸ·≈–∑’Ë∑â“¬∑Õ¬

4. „π«—π ÿ¥∑â“¬¢Õß —ª¥“Àå §√Ÿª√–®”™—Èπ§«√®–°”™—∫„Àâ‡¥Á°π—°‡√’¬ππ”‡§√◊ËÕßπÕπ‰ª
º÷Ëß·¥¥„π«—πÀ¬ÿ¥·≈– Õ∫∂“¡µ‘¥µ“¡º≈„π«—π‡ªî¥‡√’¬π ‡æ◊ËÕ°√–µÿâπ„Àâπ—°‡√’¬π√Ÿâ®—°√—°…“
§«“¡ –Õ“¥

5. √«∫√«¡√“¬™◊ËÕπ—°‡√’¬π∑’Ë‡ªìπ‡À“ ·®âß„ÀâºŸâª°§√Õß∑√“∫‡æ◊ËÕ®–‰¥â™à«¬°—π·°â‰¢
πÕ°®“°°“√·°âªí≠À“‚¥¬§√Ÿ∑’Ë‚√ß‡√’¬π·≈â« ‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢°Á§«√®–µ√«®»’√…–

¢Õßπ—°‡√’¬πÕ¬à“ß ¡Ë”‡ ¡Õ ‡æ◊ËÕ°√–µÿâπ„Àâπ—°‡√’¬π·≈–§√Ÿ π„®‡√◊ËÕßπ’È Õ’°∑—Èß§«√®–‡ªìπ
ΩÉ“¬®—¥À“«— ¥ÿÕÿª°√≥å∑’Ë®”‡ªìπ„π°“√§«∫§ÿ¡‡À“‰ª„Àâ°—∫‚√ß‡√’¬π„Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√
 ”À√—∫ºŸâª°§√Õß§«√®–°«¥¢—π∫ÿµ√À≈“π„Àâ√Ÿâ®—°√—°…“§«“¡ –Õ“¥¢Õß√à“ß°“¬·≈–∑’ËÕ¬ŸàÕ“»—¬
À“°∑√“∫«à“∫ÿµ√À≈“π¢Õß∑à“π‡ªìπ‡À“°Á§«√„Àâ·¬°πÕπ°—∫§π„π∫â“π ‡æ◊ËÕªÑÕß°—π¡‘„Àâ‡°‘¥
°“√·æ√à°√–®“¬‰ª¬—ß∫ÿ§§≈Õ◊Ëπ„π§√Õ∫§√—«·≈–§«√®–™à«¬‡¥Á°°”®—¥‡À“„ÀâÀ¡¥‰ª‚¥¬„™â
«— ¥ÿæ◊Èπ∫â“π‡™àπ ¬“©ÿπ À√◊Õ„™âÀ«’‡ π’¬¥À«’∫àÕ¬Ê

¢âÕ‡ πÕ·π–‡À≈à“π’È∫“ß‡√◊ËÕßÕ“®µâÕß„™â§«“¡æ¬“¬“¡·≈–µâÕß∑” È́”Ê µ‘¥µàÕ°—π‡ªìπ‡«≈“
π“π®÷ß®–‰¥âº≈ ·µàÀ“°∑ÿ°ΩÉ“¬√à«¡¡◊Õ°—π§‘¥·°âªí≠À“Õ¬à“ß®√‘ß®—ß·≈â« ‡™◊ËÕ«à“Õ—µ√“°“√‡ªìπ
‡À“„π‡¥Á°π—°‡√’¬π®–≈¥≈ß·≈–À¡¥‰ª„π∑’Ë ÿ¥
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∫∑§—¥¬àÕ
 “√ Ÿ́¡‘∑√‘π À√◊Õ ¥’-øï‚π∑√‘π‡ªìπ “√‰æ√’∑√Õ¬¥å —ß‡§√“–Àå  “¡“√∂„™â°”®—¥‡À“‰¥â·≈–¡’

§«“¡‡ªìπæ‘…µàÕ —µ«å‡≈◊Õ¥ÕÿàπµË” ‡¡◊ËÕªï 2527 °Õß°’Ø«‘∑¬“∑“ß·æ∑¬å‰¥âπ”¡“„™â°”®—¥‡À“„Àâπ—°‡√’¬π
„π‚§√ß°“√ ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™π∫∑ ·≈–‰¥âª√–‡¡‘πº≈°“√„™â “√π’È ‚¥¬·∫àß
π—°‡√’¬π‡ªìπ 2 °≈ÿà¡ °≈ÿà¡·√°„ à¬“°”®—¥‡À“ 4 §√—Èß ∑ÿ°Ê 3 «—π °≈ÿà¡∑’Ë Õß„ à¬“°”®—¥‡À“ 2 §√—Èß
‚¥¬„ à́ È”„π«—π∑’Ë ‘∫ º≈ª√“°Ø«à“°≈ÿà¡·√°π—°‡√’¬πÀ“¬®“°°“√‡ªìπ‡À“∑ÿ°§π °≈ÿà¡∑’Ë 2 À“¬®“°
°“√‡ªìπ‡À“√âÕ¬≈– 81 · ¥ß«à“„π°“√„™â´Ÿ¡‘∑√‘π°”®—¥‡À“π—ÈπµâÕß„ à¬“´È”Ê °—πÀ≈“¬§√—Èß
°«à“‰¢à‡À“®–øí°‡ªìπµ—«À¡¥ ÷́Ëß„™â‡«≈“ª√–¡“≥ 10 «—π

Abstract
Sumithrin® (d-phenothrin ) is a synthetic pyrethroid insecticide which

has low toxicity to warm blood animals. The Division of Medical Entomology

had used it for the treatment of head lice in the 1984 project entitled “Survey

of pediculosis among schoolchildren in the rural areas of Thailand”. The

students with head lice infestations were arranged into two groups for treatment.

First group, the treatment was repeated 4 times at every 3 days interval.

The second group, the treatment was done twice on the first day and the tenth

day. The results showed that all of the girls under the first group of treatment

and 81 percent of the second group were freed from head lice. It was concluded

that repeated treatment was necessary for effective control because Sumithrin®

had little ovicidal effect.

Keywords
Sumithrin, head lice, Pediculus humanus capitis
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Introduction
Head louse is a blood sucking insect. They suck blood for long period of

time but do not ordinarily become engorged. Adults and nymphs of head lice

are found primarily on hair and scalp, they tend to be most prevalent on the

back of the neck and behind ears. They cause pediculosis outbreaks among

children. For head lice control, the safest and best material are emulsions or

dusts containing pyrethrins, lindane, benzyl benzoate and malathion1.

During 1981-1984 the Division of Medical Entomology carried out a

project entitled “Survey of pediculosis among schoolchildren in the rural areas

of Thailand”2. Along with the survey activities in 1984, Sumithrin® which is

synthetic pyrethroid was used for the treatment of head lice. Because of its low

toxicity to mammals and promising control activity compared to other

pediculocides used in public health, it therefore has been considered for control

head lice at present and future time. The LD50 in mammals by subcutaneous

and dermal administrations have shown more than 10,000 mg/kg. It was also

shown that no irritation to rabbit eyes and skin occurred3.

This paper is to report the result of  Sumithrin®  against head lice among

schoolgirls in the rural areas of Ratchaburi, Nakhon Pathom provinces and

suburban of Bangkok.

Materials and Methods
Sumithrin® 0.4% powder (3 phenoxy-benzyl d-cis, tran chrysanthemate)

was kindly supplied to the Division of Medical Entomology by Sumitomo

Chemical Company Ltd. Its physical appearance was fine white powder,

packing in brown plastic bottle containing 30 gms., each bottle has a plastic

screw cap with small holds for applying by squeezing.

The students with head lice infestation were arranged into two groups

for treatment and observation of effectiveness. First group, the treatment was

repeated 4  time at 3 day intervals. The second group, the treatment was done

twice on the first day and the tenth day, respectively. The average quantity of

Sumithrin® powder used was approximately 2.4 gms/head/treatment.

The criteria for evaluation of effectiveness was classified into 3 levels: 0

means neither egg nor louse detected after extensive hair combing; 1+  means

few eggs or 1-5 lice were found; 2+ means numerous eggs or more than five

lice were found.
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Results
Table 1 shows that among 623 schoolgirls in 2 schools of Nakhon Pathom

and suburban of Bangkok,178 or 28.6% were found positive for head lice and

under the first group of treatment, 146 out of 178 girls who received regular

treatments were completely negative. The results of second group of treatment

is shown in Table 2, 120 out of 264 girls or 45.4% from schools in Ratchaburi

province were positive for head lice. After treatment, 81 out of 100 or 81%

were found negative, only 10% remained 1+ and 9% remained 2+.

Table 1 Results of Sumithrin® 0.4% powder against head lice among schoolgirls in the

rural areas of Thailand. (Applied Sumithrin® every 3 day during 10 days course)

School location Total Pre- application Post-application

schoolgirls Total + ++ Absent Total + ++ Remarkable

Date positive subjects positive improvement

Wat Sai  School

Nakhon Chaisri  district 249 124 28 96 24 - - - 100

Nakhon Pathom province

24 Jan. - 2 Feb. 84 (49.8%) (11.3%) (38.5%) (19.4%) (100%)

Wat Chang Lek

Talingchun district

Bangkok. 374 54 33 21 8 - - - 46

20 Feb. - 1 March 84 (14.4%) (8.8%) (5.6%) (14.8%) (100%)

Total 623 178 61 117 32 - - - 146

(28.6%) (9.8%) (18.8%) (18%) (100%)

Discussion
Sumithrin® was shown to be effective for treatment of head lice. The

treatment period on the hair and powder exposure time was 1 to 2 hrs. There is

no need to wet hair before application of the powder, and the children can

continue their study untill the time for washing hair with water or soap.

Comparing to Benzyl benzoate, commonly used for treatment of head lice, it

takes time overnight for effective results.

Another fascinating action of Sumithrin® is that it has not only killing

but also repelling or flushing effect. That means an application of Sumithrin®

on hair at a short period, adults and all nymphal stages would be crawling out

from their hiding places.
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Repeated treatment is necessary for effective control of head lice since

Sumithrin® has little ovicidal effect. In case of high louse infestation   and high

percentage of pediculosis among children especialy in school, the sequential

treatment for 3-4 times during 10 days interval is necessary.

Though pediculosis is not considered as a serious public health problem,

it indicates poor personal hygiene and poverty of the community. Our previous

studies revealed that children with high pediculosis were usually from poor

families, their parents had no time to pay much attention to the children.

In consideration for routine control head louse among school children,

health teachers in each school are responsible for the control as well as their

routine teaching. Continuous supplying them with effective, easy using and

safety pediculicide will be the essential tool for reducing the distribution of

pediculosis among school children in rural areas of the country.

Table 2 Results of Sumithrin® 0.4% power against head lice among schoolgirls in the

rural areas of Thailand. (Applied Sumithrin® 2 times on the 1st day and 10th day)

School location Total Pre- application Post-application

schoolgirls Total + ++ Absent Total + ++ Remarkable

Date positive subjects positive improvement

Wat Tungnoi School

Muang district 69 19 17 2 - 2 - 2 17

Ratchaburi province

16, 26 July 84 (27.5%) (24.6%) (2.9%) (10.5%) (89.5%)

Wat Nongkratum School

Muang district 74 35 26 9 4 5 2 3 26

Ratchaburi province

16,26 July 84 (47.3%) (35.1%) (12.2%) (11.4%) (16.1%) (6.4%) (9.7%) (83.9%)

Wat Ratsamanchun School

Paktho district 78 49 32 17 13 10 6 4 26

Ratchaburi province

17, 27 July 84 (62.8%) (41%) (21.8%) (26.5%) (27.8%) (16.7%) (11.1%) (72.2%)

Wat Posri School

Paktho district 43 17 5 12 3 2 2 - 12

Ratchaburi province

17, 27 July 84 (39.5%) (11.6%) (27.9%) (17.6%) (14.3%) (14.3%) (85.7%)

Total 264 120 80 40 20 19 10 9 81

(45.5%) (30.3%) (15.2%) (16.7%) (19%) (10%) (9%) (81%)
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°“√°”®—¥‡À“„π‡¥Á°π—°‡√’¬π™π∫∑‚¥¬„™âºß‡§¡’‡æÕ√å‡¡∑√‘π

Treatment of the Head Lice among Schoolchildren in Rural Area

with 0.5% Permethrin Powder
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∫∑§—¥¬àÕ
°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õßºß‡§¡’‡æÕ√å‡¡∑√‘π 0.5% ‡æ◊ËÕ°”®—¥‡À“„π‡¥Á°π—°‡√’¬π™π∫∑

®”π«π 1,097 §π æ∫«à“À≈—ß®“°„ àºß‡§¡’‰ª·≈â« 1 «—π ‰¡àæ∫µ—«‡À“„π‡¥Á°π—°‡√’¬π∑’Ë‡§¬
‡ªìπ‡À“ √âÕ¬≈– 93.31 ·≈–ºß‡§¡’π’È‰¡à°àÕ„Àâ‡°‘¥Õ“°“√√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß ·µàæ∫«à“‰¡à
 “¡“√∂∑”≈“¬‰¢à‡À“‰¥âÀ¡¥ ®÷ß§«√„ àºß‡§¡’́ È” ‡æ◊ËÕ∑”≈“¬µ—«ÕàÕπ∑’Ëøí°ÕÕ°¡“„À¡à ¿“¬„π‡«≈“
10 «—π

Abstract
Evaluation of the efficacy of permethrin 0.5% powder to control head lice

among 1,097 schoolchildren in rural area was undertaken. The result showed that
1 day after application, 93.31% of infested children were freed from living lice
without any irritation. In order to assure that no hatching lice remained, the repeated
treatment was required within 10 days.

Keywords
Head lice, permethrin, treatment
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∫∑π”
‡À“∑’Ë‡°’Ë¬«¢âÕß°—∫¡πÿ…¬å¡’¥â«¬°—π 3 ™π‘¥ ‰¥â·°à ‡À“À—« (head lice) Pediculus

humanus capitis, ‡À“µ—« (body lice) Pediculus humanus humanus, ·≈–‚≈π (pubic
lice) Phthirus pubis (√Ÿª∑’Ë 1)

‡À“µ—« ‡À“À—« ‚≈π
¢π“¥ ¢π“¥ ¢π“¥

(2.0-4.0 ¡¡.) (1.8-2.0 ¡¡.) (1.0-1.2 ¡¡.)

√Ÿª∑’Ë 1 ‡À“À—« ‡À“µ—« ·≈–‚≈π

‡À“∑—Èß “¡™π‘¥π’È °‘π‡≈◊Õ¥‡ªìπÕ“À“√ æ∫·æ√àÀ≈“¬∑—Ë«‚≈° „πª√–‡∑»‰∑¬æ∫‡æ’¬ß
2 ™π‘¥ §◊Õ‡À“À—« ·≈–‚≈π ‡À“∑”„Àâ¡’Õ“°“√§—π  Ÿ≠‡ ’¬‡≈◊Õ¥ ·≈–À“°‡°“¡“°Ê ∑”„Àâ
º‘«Àπ—ß∫√‘‡«≥∑’Ë‡°“‡°‘¥°“√µ‘¥‡™◊ÈÕ∫—°‡µ√’µ“¡¡“‰¥â πÕ°®“°π’È‡À“µ—« “¡“√∂π”‚√§ Louse-
borne Typhus, Louse-borne Relapsing Fever ·≈– Trench Fever ∑”„ÀâºŸâªÉ«¬∂÷ß·°à
™’«‘µ‰¥â À“°‰¡à‰¥â√—∫°“√√—°…“Õ¬à“ß∂Ÿ°µâÕß „πª√–‡∑»‰∑¬¬—ß‰¡à¡’√“¬ß“π«à“¡’ºŸâªÉ«¬‚√§¥—ß°≈à“«1

«ß®√™’«‘µ¢Õß‡À“∑—Èß 3 ™π‘¥§≈â“¬§≈÷ß°—π ‰¢àøí°¿“¬„π‡«≈“ 7-10 «—π ‰¢à¢Õß‡À“À—«
µ‘¥·πàπ°—π°—∫‡ âπº¡¥â«¬ “√§≈â“¬°“« (√Ÿª∑’Ë 2) µ≈Õ¥™’«‘µ ‡À“À—««“ß‰¢à ª√–¡“≥ 50-
150 øÕß ‚¥¬«“ß‰¢à«—π≈– 4-5 øÕß2
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‡ âπº¡

Ω“ªî¥¡’√Ÿ„ÀâÕ“°“»ºà“π

‰¢à

µ‘¥°—∫‡ âπº¡¥â«¬°“«

µ—«ÕàÕπ

√Ÿª∑’Ë 2 ‰¢à‡À“

‡À“À—« À√◊Õ∑’Ë‡√’¬°°—π∑—Ë«‰ª«à“‡À“ µ‘¥µàÕ°—π‰¥âßà“¬„π ¿“æ·«¥≈âÕ¡∑’ËÕ¬Ÿà°—πÕ¬à“ß
·ÕÕ—¥À√◊Õ„°≈â™‘¥°—π‡™àπ ‚√ß‡√’¬π §à“¬∑À“√ §ÿ° ·≈–§à“¬Õæ¬æ ‡ªìπµâπ Õ“®®–µ‘¥µàÕ
‚¥¬µ√ßÀ√◊Õµ‘¥®“°°“√„™â¢Õß√à«¡°—π À≈—ß ß§√“¡‚≈°§√—Èß∑’Ë 2 ‰¥â‡°‘¥°“√√–∫“¥¢Õß‡À“„π
À≈“¬ª√–‡∑» ¢≥–π—Èπ‰¥â°”®—¥‡À“‚¥¬„™â DDT ·≈– BHC ´÷Ëß “¡“√∂§«∫§ÿ¡°“√·æ√à
°√–®“¬¢Õß‡À“‰¥â¥’ ·µàµàÕ¡“¡’√“¬ß“π«à“‡À“¡’§«“¡µâ“π∑“πµàÕ DDT ·≈–‡§¡’¥—ß°≈à“«
 ≈“¬µ—«¬“°  – ¡Õ¬Ÿà„πæ◊™·≈– —µ«å ´÷Ëß®–°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕºŸâ∫√‘‚¿§„π¿“¬À≈—ß ·≈–
‡ªìπæ‘…µàÕ ‘Ëß·«¥≈âÕ¡ ®÷ß∂Ÿ°Àâ“¡„™â„πª√–‡∑»∑’Ëæ—≤π“·≈â«3

·¡â«à“°“√„™â “√‡§¡’®–„Àâ§«“¡ –¥«°·≈–√«¥‡√Á«„π°“√°”®—¥‡À“·µà°Á¡’ªí≠À“‡√◊ËÕß°≈‘Ëπ
‡™àπ°“√„™â‡§¡’°”®—¥‡À“ ´÷Ëß¡’ à«πº ¡¢Õß benzyl benzoate 12% ∑“‡ âπº¡∑‘Èß‰«â 1 §◊π
·≈â«≈â“ßÕÕ°  “¡“√∂°”®—¥‡À“‰¥â ·µà∑”„Àâπ—°‡√’¬π∫“ß§π‡«’¬π»’√…–·≈–‰¡àÕ¬“°„™â Õÿ…“«¥’
·≈–§≥–4 ‰¥â∑¥≈Õß„™â “√ —ß‡§√“–Àå‰æ√’∑√Õ¬¥å∑’Ë¡’ à«πº ¡¢Õßøï‚π∑√‘π (phenothrin)
§«∫§ÿ¡‡À“„π‡¥Á°π—°‡√’¬π™π∫∑ ª√“°Ø«à“°”®—¥‡À“‰¥â¥’ ‰¡à¡’°≈‘Ëπ·≈–ºŸâ„™â‰¡àª√“°ØÕ“°“√
·æâ‡≈¬ ·µàºß‡§¡’ ”‡√Á®√Ÿªπ’È √“§“ Ÿß¡“° ºŸâ«‘®—¬®÷ß‰¥â‡≈◊Õ° “√‡§¡’°”®—¥‡À“™π‘¥Õ◊Ëπ ∑’Ë
§ÿ≥ ¡∫—µ‘§≈â“¬§≈÷ß°—π ·µà√“§“∂Ÿ°°«à“ ®“°‡Õ° “√¢Õß WHO5 ‡æÕ√å‡¡∑√‘π ‡ªìπ‡§¡’∑’Ë‰¥â
√—∫°“√·π–π”„Àâ„™â°”®—¥‡À“‰¥â ‡π◊ËÕß®“°‡ªìπ “√‰æ√’∑√Õ¬¥å —ß‡§√“–Àå ∑’Ë¡’Õ—πµ√“¬µàÕ —µ«å
‡≈◊Õ¥ÕÿàππâÕ¬ (§à“ Oral LD50 ¢Õß‡æÕ√å‡¡∑√‘π„πÀπŸ Rat 4,000 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡) ·µà¡’
ª√– ‘∑∏‘¿“æ„π°“√°”®—¥·¡≈ß‰¥â¥’·≈–√«¥‡√Á«  ≈“¬µ—«ßà“¬ ‰¡à – ¡„π√à“ß°“¬¡πÿ…¬å  —µ«å
·≈– ‘Ëß·«¥≈âÕ¡ §≥–ºŸâ«‘®—¬®÷ß‰¥â‡≈◊Õ° “√ÕÕ°ƒ∑∏‘Ï‡æÕ√å‡¡∑√‘π¡“æ—≤π“‡ªìπµ”√—∫„™â°”®—¥‡À“
‚¥¬‡µ√’¬¡‡ªìπºß·ªÑß ”‡√Á®√Ÿª ·≈â«∑”°“√∑¥ Õ∫§«“¡√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß°√–µà“¬
µ“¡«‘∏’¡“µ√∞“π°“√∑¥ Õ∫º≈‘µ¿—≥±åÕÿµ “À°√√¡6 ®“°π—Èπ®÷ß∑¥ Õ∫§«“¡√–§“¬‡§◊ÕßµàÕ
º‘«Àπ—ß¡πÿ…¬å„πÕ“ “ ¡—§√ ·≈–ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡À“ „π‡¥Á°π—°‡√’¬π™π∫∑
√–À«à“ßªï æ.». 2527-2529
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«— ¥ÿ·≈–«‘∏’°“√
°“√‡µ√’¬¡ºß‡§¡’‡æÕ√å‡¡∑√‘π

‡µ√’¬¡ºß‡§¡’‡æÕ√å‡¡∑√‘π ”‡√Á®√Ÿª ‚¥¬„™âπÈ”¬“‡æÕ√å‡¡∑√‘π technical grade 96.6%
Õ—µ√“ à«π¢Õß cis:trans isomer 25:75 º ¡°—∫ talcum „Àâ‰¥â§«“¡‡¢â¡¢âπ 0.5% w/w
ª√—∫··µàßºß·ªÑß„Àâ‡À¡“– ¡ ‚¥¬º ¡°—∫ “√‡ √‘¡§ÿ≥¿“æ·≈– “√ª√ÿß·µàààß ¿“æ·≈â«Õ∫·Àâß
∫√√®ÿ„ à´ÕßÕ≈Ÿ¡‘‡π’¬¡øÕ¬¥å ¢π“¥ 9x12 ‡´πµ‘‡¡µ√ ´Õß≈– 15 °√—¡

√Ÿª∑’Ë 3 ºß‡§¡’°”®—¥‡À“‡æÕ√å‡¡∑√‘π æ—≤π“°“√º≈‘µ‚¥¬ΩÉ“¬™’««‘∑¬“·≈–π‘‡«»«‘∑¬“ °Õß°’Ø«‘∑¬“
∑“ß·æ∑¬å

°“√∑¥ Õ∫§«“¡√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß°√–µà“¬
„™âªíµµ“‡≈’Ë¬π‰øøÑ“µ—¥¢π ∫√‘‡«≥‡Àπ◊Õ¢“Àπâ“¢Õß°√–µà“¬„Àâ —Èπ∑’Ë ÿ¥ „Àâ‰¥âæ◊Èπ∑’Ë 40x80

¡‘≈≈‘‡¡µ√ ∑”∑—Èß 2 ¢“ ¢â“ßÀπ÷Ëß„™â∑¥ Õ∫ Õ’°¢â“ß„™â‡ª√’¬∫‡∑’¬∫ ·∫àß∫√‘‡«≥∑¥ Õ∫‡ªìπ 2
 à«π‡∑à“°—π ¢Ÿ¥º‘«Àπ—ß∫√‘‡«≥∑’Ë 1 „Àâ‡ªìπ√Õ¬∂≈Õ°  à«πÕ’°∫√‘‡«≥Àπ÷Ëß‰¡à¢Ÿ¥ ∑‘Èß‰«â‡ªìπ‡«≈“
18-24 ™—Ë«‚¡ß π”°√–¥“…·¢Áß¢π“¥ 300x300 ¡‘≈≈‘‡¡µ√ ´÷Ëß¡’™àÕß ’Ë‡À≈’Ë¬¡¢π“¥ 25x25
¡‘≈≈‘‡¡µ√ ¡“«“ßµ√ß∫√‘‡«≥∑’Ëµ—¥¢π‰«â ∑“ºß‡§¡’∫√‘‡«≥∑¥ Õ∫„Àâ∑—Ë« ∫√‘‡«≥≈– 0.5 °√—¡
µ√«®º≈À≈—ß®“°π—Èπ 24 ·≈– 72 ™—Ë«‚¡ß „π°“√∑¥ Õ∫„™â°√–µà“¬¢“« µ“·¥ß 6 µ—« µ—«ºŸâ 3
µ—« ·≈–µ—«‡¡’¬ 3 µ—« πÈ”Àπ—° 1.5-2 °‘‚≈°√—¡

‡°≥±åµ—¥ ‘π º‘«Àπ—ß∫√‘‡«≥∑’Ë∑“ºß‡§¡’¢Õß°√–µà“¬∑—Èß 6 µ—« µâÕß‰¡à¡’Õ“°“√∫«¡·¥ß æÕß
À√◊Õ‡ªìπ·º≈ ∫—π∑÷°º≈‡ª√’¬∫‡∑’¬∫ °—∫º‘«Àπ—ß∑’Ë‰¡à‰¥â∑“ “√‡§¡’‡ªìπ‡«≈“ 3 «—π6

Àâ“¡√—∫ª√–∑“π

 √√æ§ÿ≥    ∑”„Àâ‡À“À≈ÿ¥®“°‡ âπº¡ ¿“¬„π 10 -15 π“∑’

                ·≈–µ“¬¿“¬„π 1-2 ™—Ë«‚¡ß

 à«πº ¡ ”§—≠     ‡æÕ√å‡¡∑√‘π  (PERMETHRIN) 0.5% w/w 

¢π“¥∫√√®ÿ     15 °√—¡  ( „™â‰¥â 2 -3 §√—Èß )

√“§“     2   ∫“∑ 
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°“√∑¥ Õ∫°“√√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß§π·≈–Õ“°“√¢â“ß‡§’¬ß
∑”°“√∑¥ Õ∫„πÕ“ “ ¡—§√À≠‘ß ®”π«π 10 §π Õ“¬ÿ√–À«à“ß 6-10 ªï ‚¥¬‚√¬ºß

‡§¡’°”®—¥‡À“∫π»’√…–„Àâ∑—Ë«∑‘Èß‰«â 24 ™—Ë«‚¡ß µ√«®¥Ÿº‘«Àπ—ß∫√‘‡«≥»’√…–®–µâÕß‰¡à¡’°“√∫«¡
·¥ß æÕß À√◊Õ‡ªìπ·º≈  Õ∫∂“¡Õ“°“√·æâ¢â“ß‡§’¬ß

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡À“
‡≈◊Õ°ª√–™“°√µ—«Õ¬à“ß®“°π—°‡√’¬πÀ≠‘ß√–¥—∫ª√–∂¡»÷°…“Õ“¬ÿª√–¡“≥ 7-15 ªï ®“°

‚√ß‡√’¬π„π —ß°—¥ ”π—°ß“πª√–∂¡»÷°…“·Ààß™“µ‘ „πæ◊Èπ∑’Ë™π∫∑ „™â«‘∏’ ÿà¡µ—«Õ¬à“ß‚¥¬‡≈◊Õ°
®—ßÀ«—¥µ—«·∑π¢Õß·µà≈–¿“§ ¿“§≈– 1 ®—ßÀ«—¥ ‰¥â·°à®—ßÀ«—¥æ—ßß“ ∫ÿ√’√—¡¬å ª√–®«∫§’√’¢—π∏å
·≈–æ–‡¬“ ®“°π—Èπ®÷ß ÿà¡µ—«Õ¬à“ß‚√ß‡√’¬π „Àâ‰¥âπ—°‡√’¬πÕ¬à“ßπâÕ¬®—ßÀ«—¥≈– 300 §π
®”π«π∑—Èß ‘Èπ 1,141 §π ∫—π∑÷°√–¥—∫°“√‡ªìπ‡À“¢Õßπ—°‡√’¬π·µà≈–§π ·≈â«®÷ß„ àºß‡§¡’„Àâ
π—°‡√’¬π∑’Ëµ√«®æ∫«à“‡ªìπ‡À“∑ÿ°§π

°“√ª√–‡¡‘πº≈ „™â‡°≥±å°“√µ—¥ ‘π®“°√–¥—∫°“√‡ªìπ‡À“¥—ßπ’È
0 À¡“¬∂÷ß ‰¡àæ∫‰¢à∑’Ë¡’™’«‘µ ·≈–µ—«‡À“
+ À¡“¬∂÷ß æ∫‰¢à‡À“∑’Ë¡’™’«‘µ ª√–¡“≥ 20 øÕß À√◊Õ æ∫µ—«‡À“ ®”π«π 1-5 µ—«
++ À¡“¬∂÷ß æ∫‰¢à‡À“∑’Ë¡’™’«‘µ ¡“°°«à“ 20 øÕßÀ√◊Õ æ∫µ—«‡À“ ¡“°°«à“ 5 µ—«

°√≥’¢Õß‰¢à∑’Ë¡’™’«‘µ  —ß‡°µ‰¥â®“°µ”·Àπàß¢Õß‰¢à∫π‡ âπº¡ «—¥®“°Àπ—ß»’√…– ®–¬“«
‰¡à‡°‘π 1 ‡´πµ‘‡¡µ√  ’¢“«‡À≈◊Õß ∑÷∫· ß  à«π‰¢à∑’Ëøí°·≈â« ¡’ ’¢“«‡ªìπ¡—π‡ÀÁπßà“¬°«à“‰¢à∑’Ë
¬—ß‰¡àøí°  “¡“√∂∫Õ°Õ“¬ÿ¢Õß‰¢à‡À“‰¥â ‡æ√“–‚¥¬∑—Ë«‰ª‡ âπº¡®–¬“«‡æ‘Ë¡¢÷Èπª√–¡“≥ 1
‡´πµ‘‡¡µ√µàÕ‡¥◊Õπ ©–π—Èπ∂â“æ∫‰¢à‡À“Õ¬ŸàÀà“ß®“°‚§π‡ âπº¡ª√–¡“≥ 5 ‡´πµ‘‡¡µ√ · ¥ß
«à“‡ªìπ‡À“¡“·≈â«ª√–¡“≥ 5 ‡¥◊Õπ2

°“√°”®—¥‡À“„™âºâ“§“¥‰«â∫√‘‡«≥Àπâ“º“° ‡æ◊ËÕªÑÕß°—π‰¡à„Àâºß‡§¡’‡¢â“µ“ ·≈â«‚√¬ºß
‡§¡’≈ß∫π»’√…–„Àâ∑—Ë«‚¥¬‡©æ“–¢â“ßÀŸ·≈–∑â“¬∑Õ¬ „™âÀ«’ “ßº¡„Àâ∑—Ë«  ‡æ◊ËÕ„Àâºß‡§¡’°√–®“¬‰ª
∑‘Èß‰«âª√–¡“≥ 1 ™—Ë«‚¡ß „Àâπ—°‡√’¬π √–º¡¥â«¬πÈ”‡ª≈à“ À√◊Õ·™¡æŸ À≈—ß®“°‡™Á¥º¡„Àâ·Àâß
·≈â«À«’º¡„Àâ∑—Ë« ‡æ◊ËÕ„Àâµ—«‡À“∑’Ë∂Ÿ°∑”≈“¬À≈ÿ¥‰ª „π°“√°”®—¥‡À“§√—ÈßÀπ÷Ëß „™âºß‡§¡’ª√–¡“≥
2-5 °√—¡µàÕ§π

°“√ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡À“
¥”‡π‘π°“√À≈—ß®“°„ àºß‡§¡’·≈â« 1 «—π ‚¥¬ªŸ°√–¥“…¢“«∫π‚µä–„™âÀ«’‡ π’¬¥ “ßº¡

„Àâ∑—Ë«»’√…– 3 √Õ∫ π—∫®”π«π‡À“∑’ËÀ≈àπ≈ß¡“ „™â‡°≥±åµ—¥ ‘π¥—ß‰¥â°≈à“«¡“·≈â«

°“√»÷°…“º≈¢Õßºß‡§¡’µàÕ°“√øí°¢Õß‰¢à
»÷°…“º≈¢Õßºß‡§¡’µàÕ°“√øí°¢Õß‰¢à ¥”‡π‘π°“√„π‡¥Á°π—°‡√’¬π∑’Ë‡ªìπ‡À“√–¥—∫ + ®”π«π

480 §π „πæ◊Èπ∑’Ë®—ßÀ«—¥ª√–®«∫§’√’¢—π∏å ‡¡◊ËÕªï 2531
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„ àºß‡§¡’§√—Èß·√° À≈—ß®“°π—Èπ 3 «—πµ√«®¥Ÿ«à“¡’µ—«ÕàÕπ¢Õß‡À“øí°ÕÕ°¡“À√◊Õ‰¡à‚¥¬
„™âÀ«’‡ π’¬¥ “ßº¡„Àâ∑—Ë«»’√…– 3 √Õ∫ π—∫®”π«π·¬°‡ªìπµ—«ÕàÕπ·≈–µ—«‡µÁ¡«—¬ À“°µ√«®
æ∫ „Àâ„ àºß‡§¡’´È” ·≈â«µ√«®º≈∑ÿ°Ê 3 «—π ®π°«à“®–‰¡à¡’µ—«ÕàÕπøí°ÕÕ°¡“

°“√∑¥ Õ∫§«“¡√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß°√–µà“¬
À≈—ß®“°∑“ºß‡§¡’·≈â« º‘«Àπ—ß°√–µà“¬∑—Èß 6 µ—« ‰¡à¡’Õ“°“√∫«¡ ·¥ß æÕß À√◊Õ‡ªìπ

·º≈ µ≈Õ¥√–¬–‡«≈“ 3 «—π

°“√∑¥ Õ∫§«“¡√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß§π·≈–Õ“°“√¢â“ß‡§’¬ß
À≈—ß®“°„ àºß‡§¡’∑‘Èß‰«â∫π»’√…– 24 ™—Ë«‚¡ß ·≈â«µ√«®º≈ ª√“°Ø«à“º‘«Àπ—ßÕ“ “ ¡—§√

∑’Ë„™â‡§¡’∑ÿ°§π ‰¡à¡’Õ“°“√∫«¡ ·¥ß æÕß À√◊Õ‡ªìπ·º≈ ®“°°“√ Õ∫∂“¡Õ“ “ ¡—§√∑—Èß 10
§π ‡°’Ë¬«°—∫Õ“°“√·æâ¢â“ß‡§’¬ß À≈—ß®“°„ à‡§¡’°”®—¥‡À“ ª√“°Ø«à“ ‰¡à¡’ºŸâ„¥¡’Õ“°“√·æâ‡§¡’
°”®—¥‡À“π’È‡≈¬

ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡À“
°“√„™âºß‡§¡’‡æÕ√å‡¡∑√‘π 0.5% °”®—¥‡À“„Àâ‡¥Á°π—°‡√’¬π®”π«π 1,141 §π ´÷Ëß‡ªìπ

‡À“√–¥—∫ + ®”π«π 814 §π ·≈–√–¥—∫ ++ ®”π«π 327 §π ª√–‡¡‘πº≈À≈—ß®“°π—Èπ 1 «—π
µ‘¥µ“¡º≈®“°π—°‡√’¬π‰¥â 1,097 §π ª√“°Ø«à“ π—°‡√’¬π∑’Ë‡§¬‡ªìπ‡À“√âÕ¬≈– 93.31 ‰¡à¡’
‡À“∫π»’√…– ¬—ß§ßæ∫‡À“„ππ—°‡√’¬π √âÕ¬≈– 6.69 ®”·π°‡ªìπ√–¥—∫ + √âÕ¬≈– 5.39 ·≈–
√–¥—∫ ++ √âÕ¬≈– 0.82 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π 4 ®—ßÀ«—¥ °àÕπ·≈–À≈—ß„ àºß‡§¡’ 1 «—π

®—ßÀ«—¥ ®”π«π ®”π«ππ—°‡√’¬π∑’Ë‡ªìπ‡À“°àÕπ„™â ®”π«π ®”π«ππ—°‡√’¬π∑’Ë‡ªìπ‡À“À≈—ß„™â
π—°‡√’¬π ºß‡§¡’ π—°‡√’¬π ºß‡§¡’

∑—ÈßÀ¡¥ + ++ √«¡  ∑’Ëµ‘¥µ“¡º≈ + ++ √«¡
ª√–®«∫§’√’¢—π∏å 563 237 58 295 285 22 9 31

(52.40%) (10.88%)
æ–‡¬“ 371 106 35 141 141 6 0 6

(38.01%) (4.25%)
∫ÿ√’√—¡¬å 611 281 141 422 401 18 0 18

(69.07%) (4.49%)
æ—ßß“ 644 190 93 283 270 13 0 14

(43.94%) (4.81%)

4 ®—ßÀ«—¥ 2,186 814 327 1,141 1,097 59 9 68
(37.24%) (14.96%) (52.19%) (5.38%) (0.82%) (6.20%)
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°“√»÷°…“º≈¢Õßºß‡§¡’µàÕ°“√øí°¢Õß‰¢à
°“√ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ¢Õßºß‡§¡’µàÕ°“√øí°¢Õß‰¢à „π‡¥Á°π—°‡√’¬π®”π«π 480

§π ª√“°Ø«à“À≈—ß®“°„ àºß‡§¡’‰ª·≈â« 3 «—π æ∫µ—«ÕàÕπ¢Õß‡À“„ππ—°‡√’¬π√âÕ¬≈– 0.86
À≈—ß®“°„ àºß‡§¡’§√—Èß∑’Ë 2 µ√«®º≈„π«—π∑’Ë 7 æ∫µ—«ÕàÕπ¢Õß‡À“„ππ—°‡√’¬π√âÕ¬≈– 3.86
À≈—ß®“°„ àºß‡§¡’§√—Èß∑’Ë 3 ·≈– 4 ‰¡àæ∫µ—«ÕàÕπ‡À“Õ’°‡≈¬· ¥ß«à“À≈—ß®“°«—π∑’Ë 7 ®–‰¡à¡’
‰¢à‡À“øí°ÕÕ°¡“ (µ“√“ß∑’Ë 2 )

µ“√“ß∑’Ë 2 ¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π °àÕπ·≈–À≈—ß„ àºß‡§¡’ 4 §√—Èß ¿“¬„π‡«≈“ 13 «—π

®”π«ππ—°‡√’¬π ®”π«ππ—°‡√’¬π∑’Ëµ‘¥µ“¡º≈ ®”π«ππ—°‡√’¬π
°àÕπ„™âºß‡§¡’ ∑’Ë‡ªìπ‡À“ À≈—ß„™âºß‡§¡’

∑—ÈßÀ¡¥ ‡ªìπ‡À“ §√—Èß∑’Ë 1 §√—Èß∑’Ë 2 §√—Èß∑’Ë 3 §√—Èß∑’Ë 4 «—π∑’Ë 4 «—π∑’Ë 7 «—π∑’Ë 10 «—π∑’Ë 13

760 480  463  466 467 466 4 18  0 0
(63.16%) (0.86%) (3.86%) (0.00%) (0.00%)

«‘®“√≥å
°“√§«∫§ÿ¡‡À“„π∫â“π‡√“ ¬—ß‰¡à¡’°“√√≥√ß§åÕ¬à“ß®√‘ß®—ß ®“°°“√ ”√«®¿“«–°“√‡ªìπ

‡À“¢Õß‡¥Á°π—°‡√’¬π„π™π∫∑¢Õßª√–‡∑»‰∑¬ ‚¥¬Õÿ…“«¥’ ∂“«√– ·≈–§≥–7 √–À«à“ßªï 2527-
2529 æ∫«à“ π—°‡√’¬πÀ≠‘ß 9,389 §π ‡ªìπ‡À“ 4,579 §π §‘¥‡ªìπ√âÕ¬≈– 48.8 ·≈–
®”π«π‡À“ Ÿß ÿ¥‡∑à“°—∫ 2,091 µ—«/§π ®”π«π‡À“‡©≈’Ë¬ 73.3 µ—«/§π ®“°°“√ —¡¿“…≥å
π—°‡√’¬π∑’Ë‡ªìπ‡À“ 2,042 §π æ∫«à“√âÕ¬≈– 47.8 ‰¡à‡§¬°”®—¥‡À“ ‡π◊ËÕß®“°¢“¥ “√‡§¡’
·≈–¢“¥°“√‡Õ“„®„ à

ºß‡§¡’‡æÕ√å‡¡∑√‘π 0.5%  “¡“√∂°”®—¥‡À“‰¥â¥’°“√µ√«®º≈À≈—ß®“°„ àºß‡§¡’‰ª 1
«—π ª√“°Ø«à“‰¡àæ∫µ—«‡À“‡≈¬„ππ—°‡√’¬π√âÕ¬≈– 93.31  ”À√—∫°“√»÷°…“º≈¢Õßºß‡§¡’µàÕ
°“√øí°¢Õß‰¢à ¡’¢âÕ®”°—¥‰¡à “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰¥â≈–‡Õ’¬¥ ‡π◊ËÕß®“°‰¢à‡À“µ‘¥Õ¬Ÿà°—∫‡ âπº¡
∫π»’√…– ¬“°∑’Ë®–π—∫®”π«π‰¢à°àÕπ·≈–À≈—ß„ àºß‡§¡’ ®÷ß‰¡à “¡“√∂»÷°…“Õ—µ√“°“√ΩÉÕ¢Õß
‰¢à∑’Ë∂Ÿ° “√‡§¡’‰¥â ·≈–‡π◊ËÕß®“°‡À“µâÕßÕ“»—¬Õ¬Ÿà∫πº¡µ≈Õ¥‡«≈“ À“°À≈àπ‰ª∑’ËÕ◊Ëπ®–µ“¬
¿“¬„π‡«≈“‰¡àπ“π5 ∑”„Àâ‰¡à “¡“√∂π”¡“‡≈’È¬ß„πÀâÕßªØ‘∫—µ‘°“√ „π§√—Èßπ’È®÷ß»÷°…“‰¥â‡æ’¬ß«à“
À≈—ß®“°°”®—¥‡À“„ÀâÀ¡¥‰ª·≈â« ®–¡’µ—«ÕàÕπøí°ÕÕ°¡“„À¡àÀ√◊Õ‰¡à ¿“¬„π√–¬–‡«≈“°’Ë«—π
‡æ◊ËÕª√–‚¬™πå„π°“√°”®—¥´È” ‚¥¬ª√–À¬—¥§à“„™â®à“¬·≈–‡«≈“ º≈°“√»÷°…“æ∫«à“ À≈—ß®“°
„ àºß‡§¡’·≈â«¬—ß¡’‰¢à‡À“∫“ß à«πøí°ÕÕ°¡“ ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡ªìπ‡æ√“–‰¢à‡À“¡’‡ª≈◊Õ°Àÿâ¡∑’Ë
·¢Áß·√ß ©–π—Èπ°“√„ àºß‡§¡’´È”Õ’°§√—ÈßÀπ÷ËßÀ≈—ß®“°„ à§√—Èß·√°®÷ß‡ªìπ ‘Ëß∑’Ë®”‡ªìπ „π°“√»÷°…“
§√—Èßπ’È ‰¥â∑¥≈Õß„ àºß‡§¡’´È”∑ÿ°Ê 3 «—π ·≈â«µ√«®º≈ æ∫«à“„π§√—Èß·√°·≈–§√—Èß∑’Ë Õß ¬—ß§ß
æ∫µ—«ÕàÕπ¢Õß‡À“øí°ÕÕ°¡“ ·µà„π§√—Èß∑’Ë “¡·≈– ’Ë §◊Õ«—π∑’Ë 10 ·≈– 13 ‰¡àæ∫Õ’°‡≈¬
µ√ß°—∫√“¬ß“π«à“‰¢à‡À“®–øí°‡ªìπµ—«À¡¥ ¿“¬„π√–¬–‡«≈“ 7-10 «—π2 °“√„™âºß‡§¡’Õ¬à“ß
ª√–À¬—¥ §«√√Õ„Àâ‰¢àøí°ÕÕ°¡“„ÀâÀ¡¥·≈â«°”®—¥æ√âÕ¡°—π ‚¥¬„ àºß‡§¡’´È”‡æ’¬ß§√—Èß‡¥’¬«
À≈—ß®“°„ à§√—Èß·√°·≈â«ª√–¡“≥ 10 «—π  ”À√—∫ºŸâ∑’Ë‡ªìπ‡À“√ÿπ·√ß °“√√Õ„Àâ‰¢àøí°ÕÕ°¡“
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À¡¥·≈â«°”®—¥æ√âÕ¡°—π‡æ◊ËÕª√–À¬—¥ “√‡§¡’π—Èπ Õ“®°àÕ„Àâ‡°‘¥°“√√”§“≠·≈– Ÿ≠‡ ’¬‡≈◊Õ¥
®÷ß§«√„ àºß‡§¡’ 2-3 §√—Èß ¿“¬„π 10 «—π

°“√°”®—¥‡À“¥â«¬‡æÕ√å‡¡∑√‘π ¡’¢âÕ¥’§◊Õ  “√ÕÕ°ƒ∑∏‘Ï‡√Á« „™âßà“¬ ‚√¬·∫∫„™â·ªÑß
·≈–‰¡à¡’°≈‘Ëπ À≈—ß®“°„ àºß‡§¡’‰ª·≈â«ª√–¡“≥ 1 ™—Ë«‚¡ß °Á √–º¡‰¥â À√◊ÕÀ“°¬—ß‰¡à
 –¥«°∑’Ë®–≈â“ßÕÕ°  “¡“√∂∑‘Èß‰«â‰¥â‚¥¬‰¡à‡Àπ’¬«·≈–‡ÀπÕ–Àπ– ‰¡à‡ªìπÕ—πµ√“¬ ·≈–‰¡à
æ∫«à“¡’Õ“°“√·æâ¢â“ß‡§’¬ß„¥Ê

 √ÿª
ºß‡§¡’‡æÕ√å‡¡∑√‘π 0.5% ¡’ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡À“‰¥â¥’ ¬—ß‰¡àª√“°Ø«à“ºŸâ„™â¡’

Õ“°“√√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß·≈–Õ“°“√·æâ¢â“ß‡§’¬ß
„π°“√°”®—¥‡À“ ®–µâÕß„ àºß‡§¡’´È”Õ’°§√—ÈßÀπ÷ËßÀ≈—ß®“°„ à§√—Èß·√°·≈â« ª√–¡“≥ 10

«—π ‡æ◊ËÕ°”®—¥µ—«ÕàÕπ∑’Ëøí°ÕÕ°¡“À≈—ß®“°„ àºß‡§¡’§√—Èß·√°

§”¢Õ∫§ÿ≥
¢Õ¢Õ∫§ÿ≥ §ÿ≥ª√–°Õ∫ ‡√◊Õß‰√√—µπ‚√®πå ∑’Ë‰¥â°√ÿ≥“„Àâ§”·π–π”∑’Ë¡’ª√–‚¬™πå ·≈–

¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë°Õß°’Ø«‘∑¬“∑“ß·æ¬å∑’Ë‰¥â™à«¬À“Õ“ “ ¡—§√∑¥ Õ∫§«“¡√–§“¬‡§◊Õß
∫√√®ÿºß‡§¡’·≈–„ à‡§¡’°”®—¥‡À“„Àâ°—∫π—°‡√’¬π ¡’√“¬π“¡¥—ßπ’È §ÿ≥™ÿ¡æ≈ ™ÿ¡æ≈√—°…å, §ÿ≥¬ÿ∑∏π“
¿Ÿà∑√—æ¬å, §ÿ≥ ÿ¡“» ®—π∑¡“», §ÿ≥ ”√“≠ Õÿàπ ”√“≠, §ÿ≥ ¡‡¥™ ‡®’¬¡æƒ°…å«—≤π“,
§ÿ≥ ÿ«√√≥“ Õ—∞æ√√ÿàß‚√®πå, §ÿ≥ ∂‘µ «√√≥»√’ ·≈–¢Õ¢Õ∫§ÿ≥ §ÿ≥ “¬Ωπ ∑‘æ¬å ÿ¢ ºŸâ«“¥
¿“æª√–°Õ∫‡√◊ËÕß
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∫∑§—¥¬àÕ
„πªï æ.». 2537 §≥–ºŸâ«‘®—¬‰¥â¥”‡π‘π°“√ ”√«®·≈–∫√‘À“√®—¥°“√‡æ◊ËÕ§«∫§ÿ¡¿“«–

°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π™—Èπª√–∂¡»÷°…“„π®—ßÀ«—¥ππ∑∫ÿ√’ ‚¥¬Õ“»—¬§«“¡√à«¡¡◊Õ¢Õß§√Ÿ
º≈°“√»÷°…“æ∫«à“π—°‡√’¬πÀ≠‘ß √âÕ¬≈– 27.2 ·≈–π—°‡√’¬π™“¬ √âÕ¬≈– 0.3 Õ¬Ÿà„π¿“«–∑’Ë
‡ªìπ‡À“ πÕ°®“°π’È¬—ß‰¥â∑”°“√ —¡¿“…≥åπ—°‡√’¬π∑’Ë‡ªìπ‡À“‡æ◊ËÕ ◊∫À“¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß√«¡
∑—Èßæƒµ‘°√√¡¢Õß∫ÿ§§≈„π§√Õ∫§√—« ∑—Èßπ’È‡æ◊ËÕ®–‰¥â√—∫∑√“∫∂÷ßªí®®—¬µà“ßÊ ∑’Ë‡ªìπµâπ‡Àµÿ¢Õß
°“√·æ√à°√–®“¬¢Õß‡À“  ”À√—∫«‘∏’°“√§«∫§ÿ¡¿“«–°“√‡ÀÁπ‡À“π—Èπ¥”‡π‘π°“√‚¥¬®—¥ àß
º≈‘µ¿—≥±å°”®—¥‡À“™π‘¥ºß´÷Ëß¡’‡æÕ√å‡¡∑√‘π‡ªìπ “√ÕÕ°ƒ∑∏‘Ïæ√âÕ¡°—∫«‘∏’°“√ªØ‘∫—µ‘‰ª„Àâ§√Ÿ
µ“¡‚√ß‡√’¬πµà“ßÊ ∑”°“√√—°…“π—°‡√’¬π‡ªìπ‡À“ À≈—ß®“°π—Èπ 1 ‡¥◊Õπ ®÷ß‰¥â∑”°“√ª√–‡¡‘π
º≈°“√§«∫§ÿ¡‡À“‚¥¬Õ“»—¬§«“¡√à«¡¡◊Õ¢Õß§√Ÿ¥—ß°≈à“« æ∫«à“¡’‡¥Á°π—°‡√’¬π √âÕ¬≈– 68.5
∑’Ë‡§¬‡ªìπ‡À“ª≈Õ¥®“°°“√‡ªìπ‡À“  à«π∑’Ë‡À≈◊Õ¬—ßµâÕß°“√°“√§«∫§ÿ¡´È” ¥â«¬‡Àµÿ∑’Ë¿“«–
°“√‡ªìπ‡À“„π‡¥Á°π—°‡√’¬ππ—Èπæ∫«à“ à«π„À≠à·≈â«¡—°®–µ‘¥®“°‡æ◊ËÕπÊ „πÀâÕß‡√’¬π ¥—ßπ—Èπ
°“√∑’Ë®–ª√– ∫§«“¡ ”‡√Á®„π°“√§«∫§ÿ¡‡À“µâÕß¡’°“√ªØ‘∫—µ‘Õ¬à“ßµàÕ‡π◊ËÕß ¡Ë”‡ ¡Õ§«∫§Ÿà‰ª°—∫
°“√„Àâ ÿ¢»÷°…“¥â«¬

Abstract
Management and control of head lice infestation in schoolchildren was

performed in the primary schools in Nonthaburi province in 1994 with the cooperation
of the school teachers. The result indicated that 27.2% of schoolgirls and 0.3% of
schoolboys were infested with head lice. The infested schoolchildren were interviewed
to obtain information on their family backgrounds and behaviors in order to identify
the transmission factors. The control program was conducted by given permethrin
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powder to the teachers for application to the infested children. It was found that
after one month of chemical application 68.5% of schoolchildren were free from
head lice infestation. Transmission of head lice mainly occur in school among the
classmates therefore regular treatment of head lice in schoolchildren and health
education are required for the success of control program.

Keywords
Head lice, Pediculus humanus capitis, schoolchildren

∫∑π”
‡À“‡ªìπ·¡≈ß¥Ÿ¥‡≈◊Õ¥∑’Ë¡’¡“µ—Èß·µà ¡—¬¥÷°¥”∫√√æå ¡’√“¬ß“πæ∫‡À“À—« (head lice)

·≈–‰¢à‡À“®“°À«’¢Õß§π‚∫√“≥„π»µ«√√…·√°¢Õßæÿ∑∏»—°√“™ (Mumcuoglu and Zias, 1988)
· ¥ß„Àâ‡ÀÁπ«à“°“√°”®—¥‡À“‰¡à„™à‡√◊ËÕßßà“¬‰¡à‡™àππ—Èπ‡À“§ß‰¡à‡À≈◊Õ¡“„Àâ‡ÀÁπ®πªí®®ÿ∫—ππ’È
®“°°“√ ”√«®æ∫«à“π—°‡√’¬πÀ≠‘ß¬—ß§ß‡ªìπ‡À“°—π¡“° Õ—µ√“°“√‡ªìπ‡À“‡©≈’Ë¬¢Õßπ—°‡√’¬π
À≠‘ß∑—Ë«ª√–‡∑»  Ÿß∂÷ß√âÕ¬≈– 48.8 (Õÿ…“«¥’ ∂“«√–, 2531) ·¡â«à“‡À“®–‰¡à„™à‚√§√â“¬·√ß
·µà∑”„ÀâºŸâ∑’Ë‡ªìπ‡À“‡ ’¬‡≈◊Õ¥ ¡’Õ“°“√§—π‡π◊ËÕß®“°πÈ”≈“¬¢Õß‡À“ ‡¡◊ËÕ‡°“¡“°Ê ®–∑”„Àâ
‡°‘¥·º≈µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‰¥â (Pratt and Littig, 1983) π—°‡√’¬π∫“ß§π¡’‡À“∂÷ß 2,091 µ—«
(Õÿ…“«¥’ ∂“«√–, 2531) ´÷Ëß®–∑”„Àâ´Ÿ∫´’¥ πÕπ‰¡àÀ≈—∫ ¢“¥ ¡“∏‘„π°“√‡√’¬π ‡¥Á°‡À≈à“π—Èπ
¬—ß§ß‡ªìπ‡À“Õ¬à“ß√ÿπ·√ß‡æ√“–ºŸâ„À≠à‰¡à‡ÀÁπ§«“¡ ”§—≠„π°“√√—°…“‚√§π’È ·¡â°√–∑—Ëß·æ∑¬å
∫“ß§π¬—ß≈◊¡‰ª«à“‡À“¥Ÿ¥‡≈◊Õ¥®“°»’√…– °“√§«∫§ÿ¡‡À“¡’ªí≠À“À≈“¬ª√–°“√ ‡™àπ ºŸâ∑’Ë
‡°’Ë¬«¢âÕß¢“¥§«“¡√Ÿâ‡°’Ë¬«°—∫™’««‘∑¬“¢Õß‡À“ ∑”„Àâ‰¡à∑√“∫«à“‰¢à‡À“¡’‡ª≈◊Õ°Àÿâ¡∑’Ë·¢Áß·√ß
ª√–°Õ∫¥â«¬ “√§≈â“¬´’‡¡πµå¬“°∑’Ë®–∑”≈“¬ °“√„ à¬“§√—Èß·√°¡—°°”®—¥‰¥â‡©æ“–µ—«‡À“∑’Ë
øí°ÕÕ°¡“·≈â«‡∑à“π—Èπ ‡¡◊ËÕ‰¡à‰¥â„ à¬“´È”°“√√—°…“®÷ß‰¡à‰¥âº≈ ·µàºŸâ„À≠à‡¢â“„®«à“‡¥Á°‰ªµ‘¥‡À“
¡“®“°∑’ ËÕ◊ Ëπ Õ’°ª√–°“√Àπ÷Ëß°Á§◊Õ®“°°“√ ”√«®æ∫«à“°àÕπªï æ.». 2537 °√–∑√«ß
 “∏“√≥ ÿ¢¬—ß§ß„™â¬“‡∫π ‘́≈‡∫π‚´‡Õµ„π°“√°”®—¥‡À“ ¬“™π‘¥π’ÈµâÕß∑‘Èß‰«â∫π»’√…–π“π∂÷ß 24
™—Ë«‚¡ß ®÷ß®–∑”„Àâ‡À“µ“¬ ·µà¥â«¬°≈‘Ëπ¢Õß¬“·≈–§«“¡‡¢â¡¢âπ∑’Ë Ÿß∂÷ß 25 °√—¡„π 100 ¡≈.
∑”„Àâ‡¥Á°À≈“¬§π‡«’¬π»’√…– · ∫∫√‘‡«≥º‘«Àπ—ß∑’Ë„ à¬“ ‰¡à “¡“√∂∑‘Èß¬“‰«â‰¥âµ“¡‡«≈“∑’Ë
°”Àπ¥ °“√√—°…“®÷ß≈â¡‡À≈«·≈–‡À“¬—ß§ßÕ¬Ÿà§Ÿà°—∫‡¥Á°π—°‡√’¬π‰∑¬¡“®π∂÷ß¬ÿ§‚≈°“¿‘«—µπå
‡æ◊ËÕ·°âªí≠À“π’È§≥–ºŸâ«‘®—¬®÷ß‰¥â»÷°…“ªí≠À“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π·≈–æ—≤π“√Ÿª·∫∫
°“√§«∫§ÿ¡ ‚¥¬Õ“»—¬§«“¡√à«¡¡◊Õ¢Õß§√Ÿ„π°“√∫√‘À“√®—¥°“√
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«— ¥ÿ·≈–«‘∏’°“√
„π°“√»÷°…“‰¥â‡≈◊Õ°®—ßÀ«—¥ππ∑∫ÿ√’‡ªìπæ◊Èπ∑’Ë∑¥≈Õß ‡π◊ËÕß®“°‰¥â√—∫·®âß«à“¡’π—°‡√’¬π‡ªìπ

‡À“§àÕπ¢â“ß¡“° ¢— Èπ·√°¥”‡π‘π°“√ ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π„π —ß°—¥
 ”π—°ß“π°“√ª√–∂¡»÷°…“·Ààß™“µ‘ ·≈–‚√ß‡√’¬π‡Õ°™π„π√–¥—∫ª√–∂¡»÷°…“√–À«à“ß
æ.». 2537 ‚¥¬ àß·∫∫ Õ∫∂“¡‰ª¬—ßÕ“®“√¬å„À≠à∑ÿ°‚√ß‡√’¬π„π®—ßÀ«—¥ππ∑∫ÿ√’ ‡¡◊ËÕ‰¥â√—∫
·∫∫ Õ∫∂“¡§◊π¡“ ª√–¡«≈º≈¢âÕ¡Ÿ≈®”π«ππ—°‡√’¬π∑’Ë‡ªìπ‡À“·µà≈–™—Èπ„π·µà≈–Õ”‡¿Õ
§—¥‡≈◊Õ°º≈‘µ¿—≥±å∑’ Ë¡’ª√– ‘∑∏‘¿“æ¥’„π°“√°”®—¥‡À“¡“„™â„π‚§√ß°“√ ‚¥¬æ‘®“√≥“
§ÿ≥ ¡∫—µ‘·≈–§«“¡ª≈Õ¥¿—¬¢Õß “√‡§¡’∑’ËÕß§å°“√Õπ“¡—¬‚≈° (WHO) ·π–π”„Àâ„™â„π°“√
§«∫§ÿ¡‡À“ (WHO, 1984) ·≈–®“°º≈°“√»÷°…“∑—Èß„πÀâÕßªØ‘∫—µ‘°“√·≈–¿“§ π“¡ (ª√–§Õß
æ—π∏åÕÿ‰√ ·≈–§≥–, 2536; Õÿ…“«¥’ ∂“«√– ·≈–§≥– 2528, 2532; Sumethanurugkul,
1994) ®÷ß‡≈◊Õ°„™â‡§¡’‡æÕ√å‡¡∑√‘π™π‘¥ºß ‡π◊ËÕß®“°¡’§«“¡ª≈Õ¥¿—¬ Ÿß (dermal toxicity
LD50>4,000) ÕÕ°ƒ∑∏‘Ï¶à“‡À“‡√Á«¿“¬„π‡«≈“‰¡à∂÷ß™—Ë«‚¡ß ‰¡à¡’°≈‘Ëπ „™âßà“¬ √“§“∂Ÿ° ·≈–
‰¡à¡’ƒ∑∏‘Ïµ°§â“ß„π ¿“æ·«¥≈âÕ¡ ºß‡§¡’°”®—¥‡À“ ÷́Ëßª√–°Õ∫¥â«¬ “√‡æÕ√å‡¡∑√‘π√âÕ¬≈– 0.5
∂Ÿ° àß‰ª¬—ß‚√ß‡√’¬π∑’ËµÕ∫·∫∫ Õ∫∂“¡ æ√âÕ¡°—∫§”·π–π”«‘∏’„™â À≈—ß®“° àßºß‡§¡’‰ª·≈â«
1 ‡¥◊Õπ ÕÕ° ”√«®‚√ß‡√’¬π‚¥¬°“√ ÿà¡µ—«Õ¬à“ß‚√ß‡√’¬π∑’ËµÕ∫·∫∫ Õ∫∂“¡¡“ √âÕ¬≈– 10
ª√–‡¡‘πº≈§«“¡√à«¡¡◊Õ·≈–°“√§«∫§ÿ¡‡À“¢Õß§√Ÿ ‚¥¬°“√µ√«®π—∫‰¢à‡À“·≈–µ—«‡À“„π‡¥Á°
π—°‡√’¬πÀ≠‘ß „™â‡°≥±å°“√µ—¥ ‘π ¥—ßπ’È

0 À¡“¬∂÷ß ‰¡àæ∫‰¢à‡À“∑’Ë¡’™’«‘µ* ·≈–µ—«‡À“
+ À¡“¬∂÷ß æ∫‰¢à‡À“∑’Ë¡’™’«‘µ* 1-20 øÕß À√◊Õ æ∫µ—«‡À“ 1-5 µ—«
++ À¡“¬∂÷ß æ∫‰¢à‡À“∑’Ë¡’™’«‘µ* ¡“°°«à“ 20 øÕß À√◊Õæ∫µ—«‡À“¡“°°«à“ 5 µ—«

*‰¢à‡À“∑’Ë¡’™’«‘µ ¥Ÿ®“°≈—°…≥–¿“¬πÕ° ¡’ ’¢“«‡À≈◊Õß ∑÷∫· ß ·≈–Õ¬ŸàÀà“ß®“°Àπ—ß»’√…–‰¡à
‡°‘π 1 ´¡.

æ√âÕ¡°—ππ’È‰¥â —¡¿“…≥åπ—°‡√’¬π‡æ◊ËÕ»÷°…“¿“«–°“√‡ªìπ‡À“ §«“¡ –Õ“¥ ·≈–ªí®®—¬
∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡ªìπ‡À“ ‰¥â·°à °“√‡ªìπ‡À“¢Õß∫ÿ§§≈„π§√Õ∫§√—« Õ“°“√§—π ·≈–®”π«π
§√—Èß∑’Ë„™âº≈‘µ¿—≥±å∑¥ Õ∫§«“¡‡ªìπÕ‘ √–µàÕ°—π√–À«à“ßªí®®—¬µà“ßÊ °—∫¿“«–°“√‡ªìπ‡À“¢Õß
‡¥Á°π—°‡√’¬π ‚¥¬°“√∑¥ Õ∫·∫∫‰§ ·§«√å (x2 - test, α = 0.05)

ª√–™ÿ¡ºŸâ‡°’Ë¬«¢âÕß‡æ◊ËÕ√«∫√«¡¢âÕ§‘¥‡ÀÁπµà“ßÊ π”¡“ª√—∫ª√ÿß·∫∫°“√¥”‡π‘π°“√‚¥¬
«‘∏’√–¥¡ ¡Õß

º≈°“√»÷°…“
®“°°“√ àß·∫∫ ”√«®¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π‰ª¬—ß‚√ß‡√’¬π√–¥—∫ª√–∂¡»÷°…“

„π®—ßÀ«—¥ππ∑∫ÿ√’ ®”π«π 202 ‚√ß‡√’¬π ‰¥â√—∫·∫∫ Õ∫∂“¡§◊π°≈—∫¡“®”π«π 118 ‚√ß‡√’¬π
§‘¥‡ªìπ√âÕ¬≈– 58.4 √«¡®”π«ππ—°‡√’¬π∑’Ë ”√«®∑—Èß ‘Èπ 38,506 §π ‡ªìππ—°‡√’¬πÀ≠‘ß 19,153
§π ·≈–π—°‡√’¬π™“¬ 19,353 §π º≈°“√ ”√«®æ∫«à“‡À“·æ√à°√–®“¬‰ª∑—Ë«∑—Èß®—ßÀ«—¥
Õ”‡¿Õ∑’Ë¡’π—°‡√’¬πÀ≠‘ß‡ªìπ‡À“¡“°∑’Ë ÿ¥§◊Õ ‰∑√πâÕ¬ (√âÕ¬≈– 47.8) √Õß≈ß¡“‰¥â·°à ∫“ß„À≠à
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(√âÕ¬≈– 44.9) ∫“ß°√«¬ (√âÕ¬≈– 35.4) ∫“ß∫—«∑Õß (√âÕ¬≈– 29.6) ‡¡◊Õßππ∑∫ÿ√’ (√âÕ¬≈–
22.4) ·≈–ª“°‡°√Á¥ (√âÕ¬≈– 19.5) µ“¡≈”¥—∫ π—°‡√’¬π∑’Ë‡ªìπ‡À“ à«π„À≠à‡ªìπ‡¥Á°
π—°‡√’¬πÀ≠‘ß (√âÕ¬≈– 98.9) ‡¡◊ËÕ®”·π°µ“¡™—Èπªï°“√»÷°…“ (µ“√“ß∑’Ë 1) æ∫«à“‡¥Á°
π—°‡√’¬πÀ≠‘ß„π√–À«à“ß™—Èπª√–∂¡»÷°…“ªï∑’Ë 4  ¡’Õ—µ√“°“√‡ªìπ‡À“ Ÿß ÿ¥ (√âÕ¬≈– 39.6)
¢≥–∑’Ë‡¥Á°π—°‡√’¬π™—ÈπÕπÿ∫“≈¡’Õ—µ√“°“√‡ªìπ‡À“πâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 10.5) „π‡¥Á°π—°‡√’¬π
™“¬æ∫«à“¡’Õ—µ√“°“√‡ªìπ‡À“ Ÿß ÿ¥‡æ’¬ß√âÕ¬≈– 0.9 „π™—ÈπÕπÿ∫“≈‡∑à“π—Èπ ®“°°“√∑¥ Õ∫
∑“ß ∂‘µ‘ æ∫«à“¿“«–°“√‡ªìπ‡À“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ“¡√–¥—∫™—Èπ
°“√»÷°…“ (p<0.0001)

µ“√“ß∑’Ë 1 Õ—µ√“°“√‡ªìπ‡À“„π‡¥Á°π—°‡√’¬π√–¥—∫ª√–∂¡»÷°…“„π®—ßÀ«—¥ππ∑∫ÿ√’ ®”·π°µ“¡√–¥—∫™—Èπ
°“√»÷°…“

 π—°‡√’¬πÀ≠‘ß  π—°‡√’¬π™“¬

°“√»÷°…“ ®”π«π∑’Ë √–¥—∫°“√‡ªìπ‡À“ ®”π«π∑’Ë √–¥—∫°“√‡ªìπ‡À“

 ”√«® + ++ √«¡  ”√«® + ++ √«¡
Õπÿ∫“≈ 4,235 278 167 445(10.5%) 4,226 32 7 39(0.9%)
ª√–∂¡ 1 2,049 297 212 509(24.8%) 2,166 7 0 7(0.3%)
ª√–∂¡ 2 2,438 524 315 839(34.4%) 2,552 2 0 2(0.1%)
ª√–∂¡ 3 2,410 525 408 933(38.7%) 2,528 4 0 4(0.1%)
ª√–∂¡ 4 2,570 598 420 1,018(39.6%) 2,568 0 0 0(0%)
ª√–∂¡ 5 2,652 482 364 846(31.9%) 2,673 2 0 2(0.1%)
ª√–∂¡ 6 2,799 357 264 621(22.2%) 2,640 0 0 0(0%)
√«¡ 19,153 3,061 2,150 5,211(27.2%) 19,353 47 7 54(0.28%)

x2 - test p < 0.0001

µ“√“ß∑’Ë 2 · ¥ß§«“¡√à«¡¡◊Õ¢Õß§√Ÿ„π°“√°”®—¥‡À“

√–¥—∫¢Õß§«“¡√à«¡¡◊Õ ®”π«π‚√ß‡√’¬π  √âÕ¬≈–
* 5 41.7
** 2 16.6
*** 5 41.7
√«¡ 12 100

À¡“¬‡Àµÿ √–¥—∫¢Õß§«“¡√à«¡¡◊Õ * : „Àâ§«“¡√à«¡¡◊ÕπâÕ¬, π—°‡√’¬π‰¥â√—∫°“√√—°…“‡À“πâÕ¬°«à“√âÕ¬≈– 50
** : „Àâ§«“¡√à«¡¡◊Õª“π°≈“ß, π—°‡√’¬π‰¥â√—∫°“√√—°…“‡À“√âÕ¬≈– 50-80

*** : „Àâ§«“¡√à«¡¡◊Õ¥’, π—°‡√’¬π‰¥â√—∫°“√√—°…“‡À“¡“°°«à“√âÕ¬≈– 80
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µ“√“ß∑’Ë 3 ®”π«ππ—°‡√’¬πÀ≠‘ß®”·π°µ“¡√–¥—∫°“√‡ªìπ‡À“ ·≈–®”π«π§√—Èß∑’Ë„™âºß‡§¡’°”®—¥‡À“

®”π«π§√—Èß∑’Ë„™âºß‡§¡’ √–¥—∫°“√‡ªìπ‡À“ (§π, %)

0 + ++
1  47 (16.7%) 7 (2.5%)      9 (3.2%)

>1 113 (40.1%)  33 (11.7%)     10 (3.5%)
x2- test p = 0.028

µ“√“ß∑’Ë 4 ®”π«ππ—°‡√’¬πÀ≠‘ß®”·π°µ“¡√–¥—∫°“√‡ªìπ‡À“ ·≈–§«“¡ –Õ“¥¢Õß»’√…–

§«“¡ –Õ“¥ √–¥—∫°“√‡ªìπ‡À“ (§π, %) √–¥—∫°“√‡ªìπ‡À“ (§π, %)
¢Õß»’√…– °≈ÿà¡∑’Ë‰¡à‰¥â√—∫·®°ºß‡§¡’ °≈ÿà¡∑’Ë‰¥â√—∫·®°ºß‡§¡’

0 + ++ 0 +  ++
 –Õ“¥ 49 (36.3%) 28 (20.7%) 23 (17.0%) 173 (61.3%) 54 (19.2%) 21 (7.4%)
‰¡à –Õ“¥ 8 (5.9%) 5 (3.7%) 22 (16.3%) 22 (7.8%) 4 (1.4%) 8  (2.8%)

x2 - test p = 0.002

µ“√“ß∑’Ë 5 ®”π«ππ—°‡√’¬πÀ≠‘ß®”·π°µ“¡√–¥—∫°“√‡ªìπ‡À“ ·≈–Õ“°“√§—π»’√…–

 Õ“°“√ √–¥—∫°“√‡ªìπ‡À“ (§π, %) √–¥—∫°“√‡ªìπ‡À“ (§π, %)
 §—π»’√…– °≈ÿà¡∑’Ë‰¡à‰¥â√—∫·®°ºß‡§¡’ °≈ÿà¡∑’Ë‰¥â√—∫·®°ºß‡§¡’

0 + ++ 0 +  ++
¡’Õ“°“√ 33 (24.4%) 27(20%) 36(26.7%) 116 (41.1%) 41 (14.5%) 22 (7.8%)
‰¡à¡’Õ“°“√ 24 (17.8%) 6 (4.4%) 9 (6.7 %) 79 (28%) 17 (6%) 7 (2.5%)

x2 - test p = 0.0003

µ“√“ß∑’Ë 6 ®”π«ππ—°‡√’¬πÀ≠‘ß®”·π°µ“¡√–¥—∫°“√‡ªìπ‡À“ ·≈–∫ÿ§§≈„π§√Õ∫§√—«∑’Ë‡ªìπ‡À“

 ∫ÿ§§≈„π √–¥—∫°“√‡ªìπ‡À“(§π,%) √–¥—∫°“√‡ªìπ‡À“(§π,%)
 §√Õ∫§√—« °≈ÿà¡∑’Ë‰¡à‰¥â√—∫·®°ºß‡§¡’ °≈ÿà¡∑’Ë‰¥â√—∫·®°ºß‡§¡’

∑’Ë‡ªìπ‡À“ 0 + ++ 0 + ++
‰¡à¡’ 40 (29.6%) 22 (16.3%) 22 (16.3%) 119 (42.2%) 33 (11.7%) 14 (5.0%)
æàÕ 0 (0%) 0 (0%) 0 (0%) 119 (42.2%) 1 (0.4%) 1 (0.4%)
·¡à 6 (4.4%) 3 (2.2%) 4 (3.0%) 18 (6.4%) 10 (3.5%) 2 (0.8%)
æ’ËπâÕß 10 (7.4%) 7 (5.2%) 18 (13.3%) 51 (18.1%) 13 (4.6%) 11 (3.9%)
≠“µ‘ 1 (0.7%) 1 (0.7%) 1 (0.7%) 6 (2.1%) 1 (0.4%) 1 (0.4%)

x2 - test p = 0.105
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°“√ª√–‡¡‘πº≈§«“¡√à«¡¡◊Õ·≈–°“√¥”‡π‘π°“√°”®—¥‡À“¢Õß§√Ÿ (µ“√“ß∑’Ë 2) æ∫«à“§√Ÿ
∫“ß‚√ß‡√’¬π·®°ºß‡§¡’„Àâ‡¥Á°‰ª„™â‡Õß∑’Ë∫â“π ∫“ß‚√ß‡√’¬π°”®—¥‡À“„Àâ‡¥Á°∑’Ë‚√ß‡√’¬π º≈
°“√µ√«®¿“«–°“√‡ªìπ‡À“¢Õß°≈ÿà¡π—°‡√’¬π∑’Ë§√Ÿ„ àºß‡§¡’„Àâ∑’Ë‚√ß‡√’¬π´÷Ëß¡’‡æ’¬ß 7 ‚√ß‡√’¬π
(√âÕ¬≈– 58.3) æ∫«à“π—°‡√’¬πÀ“¬®“°°“√‡ªìπ‡À“√âÕ¬≈– 68.5 ´÷ËßµË”°«à“∑’Ë‡®â“Àπâ“∑’Ë‡§¬
¥”‡π‘π°“√‡Õß (√âÕ¬≈– 93)

°“√µ‘¥µ“¡º≈°“√„™âºß‡§¡’°”®—¥‡À“∑’Ë·®°„Àâµ“¡‚√ß‡√’¬π∑—Èß 12 ‚√ß‡√’¬π æ∫«à“
√âÕ¬≈– 22.3 ¢Õßπ—°‡√’¬π¬—ß‰¡à„™âºß‡§¡’°”®—¥‡À“ ∑”„Àâπ—°‡√’¬π°≈ÿà¡π’È¬—ß§ß‡ªìπ‡À“Õ¬Ÿà®π
°√–∑—Ëß∂÷ß«—π∑’Ë ”√«®

®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘‡æ◊ËÕÀ“§«“¡‡ªìπÕ‘ √–µàÕ°—π√–À«à“ß¿“«–°“√‡ªìπ‡À“°—∫ªí®®—¬
µà“ßÊ æ∫«à“¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¢÷Èπ°—∫
®”π«π§√—Èß¢Õß°“√„™âºß‡§¡’°”®—¥‡À“ (µ“√“ß∑’Ë 3; p = 0.028) §«“¡ –Õ“¥¢Õß»’√…–
(µ“√“ß∑’Ë 4; p = 0.002) ·≈–Õ“°“√§—π»’√…– (µ“√“ß∑’Ë 5; p = 0.0003) ¢≥–‡¥’¬«°—πæ∫«à“
¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°‰¡à·µ°µà“ß°—πµ“¡∫ÿ§§≈„π§√Õ∫§√—«∑’Ë‡ªìπ‡À“·µàÕ¬à“ß„¥ (µ“√“ß∑’Ë 6;
p = 0.105)

º≈°“√ª√–™ÿ¡ºŸâ∑’Ë‡°’Ë¬«¢âÕß°—∫ªí≠À“°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π·≈–¢âÕ —ß‡°µ®“°
°“√«‘®—¬  √ÿª‰¥â«à“°“√∑’Ë®–∑”„Àâ‚√ß‡√’¬π‡ªìπ ∂“π∑’Ëª≈Õ¥‡À“ ºŸâ∫√‘À“√‚√ß‡√’¬π§«√®—¥∑”
‚§√ß°“√ °”Àπ¥ºŸâ¥”‡π‘πß“π «‘∏’°“√ ‡ªÑ“À¡“¬ √–¬–‡«≈“¥”‡π‘πß“π ·≈–«‘∏’°“√ª√–‡¡‘π
º≈„Àâ™—¥‡®π

«‘®“√≥åº≈°“√»÷°…“
º≈°“√»÷°…“¿“«–°“√‡ªìπ‡À“„π‡¥Á°π—°‡√’¬π√–¥—∫ª√–∂¡»÷°…“§√—Èßπ’È ·≈–∑’Ë‡§¬‰¥â

∑”°“√»÷°…“„π®—ßÀ«—¥Õ◊ËπÊ æ∫«à“ π—°‡√’¬π à«π„À≠à∑’Ë‡ªìπ‡À“¡—°®–‡ªìππ—°‡√’¬πÀ≠‘ß¡“°°«à“
π—°‡√’¬π™“¬ (ª√–§Õß æ—π∏åÕÿ‰√ ·≈–§≥–, 2526; Thavara et al. 1985; Õÿ…“«¥’ ∂“«√–
·≈–§≥–, 2531,2532) ‚¥¬æƒµ‘°√√¡·≈â«‡¥Á°π—°‡√’¬πÀ≠‘ß¡—°™Õ∫‰«âº¡¬“«‡æ◊ËÕ§«“¡
 «¬ß“¡ ´÷Ëß∑”„Àâµ‘¥‡À“‰¥âßà“¬ ·≈–‡ªìπ·À≈àß‡æ“–æ—π∏ÿå∑’Ë¥’ Õ—µ√“°“√‡ªìπ‡À“¢Õß‡¥Á°
π—°‡√’¬πÀ≠‘ß ®—ßÀ«—¥ππ∑∫ÿ√’ Õ¬Ÿà√–À«à“ß√âÕ¬≈– 10-40 ´÷Ëß¡’√–¥—∫„°≈â‡§’¬ß°—∫‚√ß‡√’¬π„π
¿“§Õ◊ËπÊ ¢Õßª√–‡∑»‰∑¬ ‚¥¬‡¥Á°π—°‡√’¬π∑’Ëæ∫«à“‡ªìπ‡À“®–‡√’¬πÕ¬Ÿà„π√–¥—∫™—Èπª√–∂¡ªï∑’Ë
2-5 (Õ“¬ÿ√–À«à“ß 7-11 ªï) ´÷ËßæàÕ·¡à¡—°ª≈àÕ¬„Àâ™à«¬‡À≈◊Õµ—«‡Õß ∑”„Àâ‡¥Á°¡’§«“¡„°≈â™‘¥
°—∫‡æ◊ËÕπ„π‚√ß‡√’¬π¡“° ®÷ßµ‘¥‡À“®“°‡æ◊ËÕπ‰¥âßà“¬ „π‡¥Á°π—°‡√’¬π™“¬æ∫«à“™—ÈπÕπÿ∫“≈‡ªìπ
‡À“¡“°∑’Ë ÿ¥ Õ“®‡ªìπ‡æ√“–‰«âº¡¬“« ¡’°“√πÕπ°≈“ß«—π „™âÀ¡Õπ√à«¡°—π·≈–‡≈àπ°—πÕ¬à“ß
„°≈â™‘¥∑—ÈßºŸâ™“¬·≈–ºŸâÀ≠‘ß ®“°º≈°“√∑¥ Õ∫∑“ß ∂‘µ‘ æ∫«à“¿“«–°“√‡ªìπ‡À“¢Õß‡¥Á°
π—°‡√’¬π‰¡à·µ°µà“ßµ“¡∫ÿ§§≈„π§√Õ∫§√—«∑’Ë‡ªìπ‡À“ ‚¥¬¡’π—°‡√’¬π∫“ß§π‡ªìπ‡À“·µà§π„π
§√Õ∫§√—«‰¡à‡ªìπ‡À“ π—∫‡ªìπ¢âÕ π—∫ πÿπª√–°“√Àπ÷Ëß«à“ ∫â“π‰¡à„™à·À≈àß∑’Ë·æ√à√–∫“¥‡À“ Ÿà
‡¥Á°π—°‡√’¬π ·µàπà“®–‡ªìπ‚√ß‡√’¬π·æ√à‰ª Ÿà§√Õ∫§√—«‡æ√“–‡¥Á°π—°‡√’¬π®–„™â‡«≈“ à«π„À≠à
Õ¬Ÿà„π‚√ß‡√’¬π∑—Èß«—π Õ¬à“ß‰√°Áµ“¡„π°“√«“ß·ºπªÑÕß°—π°”®—¥‡À“¬—ß¡’§«“¡®”‡ªìπµâÕß



219

º≈ß“π«‘®—¬¥â“π°’Ø«‘∑¬“∑“ß°“√·æ∑¬å

¢Õ§«“¡√à«¡¡◊Õ®“°ºŸâª°§√Õß„Àâ¥”‡π‘π°“√∑’Ë∫â“π¥â«¬æ√âÕ¡°—∫∑“ß‚√ß‡√’¬π ‡æ◊ËÕ‰¡à„Àâ‡¥Á°∑’Ë
√—°…“À“¬·≈â«µ‘¥‡À“®“°æ’ËπâÕß„π§√Õ∫§√—«

ªí®®—¬Õ◊Ëπ∑’Ëæ∫«à“¡’§«“¡‡°’Ë¬«¢âÕß°—∫°“√‡ªìπ‡À“¢Õß‡¥Á°π—°‡√’¬π°≈ÿà¡∑’Ë∑”°“√»÷°…“π’È
‰¥â·°à §«“¡ –Õ“¥¢Õß»’√…–·≈–Õ“°“√§—π»’√…– π—°‡√’¬π∑’Ë‡ªìπ‡À“®–¡’Õ“°“√§—π»’√…–√à«¡
¥â«¬ ‡π◊ËÕß®“°¢≥–∑’Ë‡À“¥Ÿ¥‡≈◊Õ¥ πÈ”≈“¬∑’ËÕÕ°¡“∑”„Àâ‡°‘¥Õ“°“√§—π (Pratt & Littig, 1983)
·≈–æ∫«à“π—°‡√’¬π∑’Ë‡ªìπ‡À“ à«π„À≠à»’√…–‰¡à –Õ“¥‡π◊ËÕß®“°‰¡à§àÕ¬ √–º¡ π—°‡√’¬π°≈ÿà¡π’È
®÷ß¡’§«“¡™ÿ°™ÿ¡¢Õßµ—«‡À“ Ÿß (++) µà“ß®“°π—°‡√’¬π∑’Ë √–º¡∫àÕ¬·¡â®–‡ªìπ‡À“°Á®–‰¡à™ÿ°™ÿ¡ (+)

®“°°“√¥”‡π‘πß“π∑’Ë®—ßÀ«—¥ππ∑∫ÿ√’™’È„Àâ‡ÀÁπ«à“®”‡ªìπµâÕß¡’°“√°”®—¥‡À“∑ÿ°‡¥◊Õπ
‡π◊ËÕß®“°‡À“µ‘¥µàÕ‰¥âßà“¬¡“° ‡¡◊ËÕ√—°…“À“¬·≈â«¡—°®–µ‘¥¡“Õ’° ®“°‡æ◊ËÕπÀ√◊Õæ’ËπâÕß∑’Ë‰¡à‰¥â
°”®—¥‡À“æ√âÕ¡°—π ©–π—Èπ®”‡ªìπµâÕß‡≈◊Õ°„™â«‘∏’°“√°”®—¥‡À“∑’Ë‰¡à¬ÿàß¬“° „™â‡«≈“πâÕ¬ ·≈–¡’
§«“¡ª≈Õ¥¿—¬ Ÿß ‡™àπ °“√„™âºß‡§¡’À√◊Õ·™¡æŸ‡æÕ√å‡¡∑√‘π (Õÿ…“«¥’ ∂“«√– ·≈–§≥–, 2531;
Sumethanurugkul, 1994) Õ’°ª√–°“√Àπ÷Ëß§◊Õ §«√¡’°“√„Àâ ÿ¢»÷°…“  √â“ß‡ √‘¡æƒµ‘°√√¡
√—°…“§«“¡ –Õ“¥ ·≈–ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡„π°“√‡≈àπ§≈ÿ°§≈’„°≈â™‘¥°—π À√◊Õ„™â¢Õß√à«¡
°—π‡æ◊ËÕ≈¥°“√µ‘¥µàÕ (∏π«√√∏πå, 2538) °‘®°√√¡µà“ßÊ §«√¥”‡π‘π°“√æ√âÕ¡°—π ¿“¬„π
√–¬–‡«≈“∑’Ë°”Àπ¥ ·≈–¡’°“√ª√–‡¡‘πº≈‚§√ß°“√ √Ÿª·∫∫°“√§«∫§ÿ¡∑’Ë§«√π”‰ª∑¥≈Õß„™â
„πæ◊Èπ∑’ËÕ◊Ëπ¡’¢—ÈπµÕπ¥—ßπ’È§◊Õ 1)  π—∫ πÿπ„Àâ‚√ß‡√’¬π®—¥∑”‚§√ß°“√‚√ß‡√’¬πª≈Õ¥‡À“ 2)
„Àâ ÿ¢»÷°…“·≈–ª√–™“ —¡æ—π∏å 3) ™—°™«πºŸâª°§√Õß„Àâ√à«¡¡◊Õ„π°“√ªÑÕß°—π°”®—¥‡À“∑’Ë
‚√ß‡√’¬π·≈–∑’Ë∫â“π 4)  √â“ß‡ √‘¡æƒµ‘°√√¡„π°“√ªÑÕß°—π°”®—¥‡À“ 5) ª√–‡¡‘πº≈Õ¬à“ßµàÕ
‡π◊ËÕß∑ÿ°‡¥◊Õπ ¢âÕ‡ πÕ·π–®“°ºŸâ‡°’Ë¬«¢âÕß·≈–º≈°“√»÷°…“™’È„Àâ‡ÀÁπ«à“‡À“¬—ß‡ªìπªí≠À“
 “∏“√≥ ÿ¢¡Ÿ≈∞“π∑’Ë ”§—≠µâÕß°“√„Àâ°√–∑√«ß “∏“√≥ ÿ¢®—¥Ωñ°Õ∫√¡  π—∫ πÿπº≈‘µ¿—≥±å
°”®—¥‡À“∑’ËÕÕ°ƒ∑∏‘Ï‡√Á« ª≈Õ¥¿—¬ ‰¡à√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß „™âßà“¬ ‰¡à¡’°≈‘Ëπ ·≈–√“§“∂Ÿ°

°‘µµ‘°√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ‡®â“Àπâ“∑’Ë ”π—°ß“π°“√ª√–∂¡»÷°…“®—ßÀ«—¥ππ∑∫ÿ√’ ∑’Ë‰¥â

‡Õ◊ÈÕ‡øóôÕ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‚√ß‡√’¬π√–¥—∫™—Èπª√–∂¡»÷°…“„π®—ßÀ«—¥ππ∑∫ÿ√’ ºŸâ™à«¬»“ µ√“®“√¬åª√’™“
Õ—»«‡¥™“πÿ°√ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‰¥â„Àâ§”·π–π”„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π“ß “«‚™µ‘°“ ∫ÿ≠-À≈ß °Õßæ¬“∏‘«‘∑¬“§≈‘π‘° ∑’Ë‰¥âµ√«®·°âº≈ß“π«‘®—¬ π“¬¬ÿ∑∏π“ ¿Ÿà∑√—æ¬å
π“¬ ÿ¡“» ®—π∑¡“» π“¬™ÿ¡æ≈ ™ÿ¡æ≈√—°…å π“¬¥ÿ ‘µ ‚π√’ π“ß “«≈—¥¥“ ‚π√’ ‡®â“Àπâ“∑’Ë°Õß
°’Ø«‘∑¬“∑“ß·æ∑¬å ∑’ Ë ‰¥â√à«¡ÕÕ° ”√«®·≈–ª√–‡¡‘πº≈ §≥–§√Ÿ®“°‚√ß‡√’¬π —ß°—¥
 ”π—°ß“π°“√ª√–∂¡»÷°…“®—ßÀ«—¥ππ∑∫ÿ√’ µ≈Õ¥®π‡¥Á°π—°‡√’¬π∑ÿ°§π ∑’Ë‰¥â„Àâ§«“¡√à«¡¡◊Õ
„π°“√¥”‡π‘πß“π·≈–µÕ∫¢âÕ´—°∂“¡ ®π∑”„Àâß“π«‘®—¬§√—Èßπ’È∫√√≈ÿ«—µ∂ÿª√– ß§å
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