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Abstract
Chotikachinda, R.1, Phongdara, A.2, Ruangsri, J.1 and Supamattaya, K.1

MBV infection in various stages of black tiger shrimp (Penaeus monodon)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 199-214

MBV infection in various stages of Penaeus monodon were studied. In hatcheries, MBV infection was

detected early in nauplii stage using PCR technique, whereas  rates of infection of 11.15-49.50% were observed

in PL1 using histological technique, rising up to 15.26-100% in  PL 10. In earthen ponds, the infection in PL15

was initially in the range of  68.68-96.00%. The infection was decreased toward the end of the first, second

and third month of rearing period ranging between 13.63-54.83%.

The laboratory trial showed that types of feed might affect the rate of MBV infection of larvae.

Postlarva fed with artemia showed lowest infection rate at 29.41±7.98%, whereas the infection rates of

shrimp fed with minced cockle flesh and commercial feed were 39.09±12.08% and 52.81±11.91, respectively.

In stress test trial, a significant MBV infection was detected in the group of larvae that were raised with 25ºC
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and 34ºC and the salinity at 6 ppt and 18 ppt for 12 hours then rearing in normal condition for 3 days. In the

24 hour-stress trial, and transferred to normal condition for 7 day, the groups that were exposed to stress

conditions had significantly higher rates of infection than the control group (p<0.05). The 24 hour - tran-

sportation condition resulted in highest MBV infection rate (73.61±1.25%).

From the present study, it was concluded that MBV infection in larvae from hatcheries increases

with period of rearing and stress exposure, but the infection tended to decreased with rearing period in

earthen pond condition. Proper feeding management and prevention of stress conditions could reduce of

MBV infection in black tiger shrimp.
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∫∑§—¥¬àÕ

√—™π’ ‚™µ‘°®‘π¥“  Õ¡√√—µπå æß»å¥“√“  ®√’æ√ ‡√◊Õß»√’ ·≈– °‘®°“√ »ÿ¿¡“µ¬å

°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”√–¬–µà“ßÊ

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(©∫—∫æ‘‡»… 1) : 199-214

»÷°…“°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß®“°‚√ß‡æ“–øí°¥â«¬‡∑§π‘§æ’´’Õ“√å æ∫°ÿâß°ÿ≈“¥”µ‘¥‡™◊ÈÕ

¥—ß°≈à“«µ—Èß·µà√–¬–πÕ‡æ≈’¬   à«π°“√µ√«®«‘π‘®©—¬¥â«¬‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“®–‡√‘Ë¡µ√«®æ∫°“√µ‘¥‡™◊ÈÕ‰«√— 

‡ÕÁ¡∫’«’‰¥âµ—Èß·µà√–¬–‚æ µå≈“«“ 1 ¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕÕ¬Ÿà„π™à«ß 11.15-49.50% ·≈–‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— 

‡ÕÁ¡∫’«’‡æ‘Ë¡¢÷Èπ„π√–¬–‚æ µå≈“«“ 10 ¡’§à“Õ¬Ÿà„π™à«ß 15.26-100% °“√»÷°…“„π∫àÕ¥‘π°ÿâß√–¬–‚æ µå≈“«“ 15 ∑’Ë¡’

‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‡√‘Ë¡µâπÕ¬Ÿà√–À«à“ß 68.68-96.00% ‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ¡’·π«‚πâ¡≈¥≈ßÀ≈—ß®“°°“√ª≈àÕ¬

‡≈’È¬ß∫àÕ¥‘π 1, 2 ·≈– 3 ‡¥◊Õπ ‚¥¬¡’‚¥¬¡’§à“√–À«à“ß 13.63-54.83%

°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√æ∫«à“™π‘¥¢ÕßÕ“À“√Õ“®¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß

‚¥¬°ÿâß∑’Ë‰¥â√—∫Õ“√å∑’‡¡’¬¡’°“√µ‘¥‡™◊ÈÕµË” ÿ¥‡∑à“°—∫ 29.41+7.98%  à«π„π™ÿ¥°“√∑¥≈Õß∑’Ë‰¥â√—∫Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª·≈–

ÀÕ¬·§√ß∫¥¡’°“√µ‘¥‡™◊ÈÕ 52.81+11.91 ·≈– 39.09+12.08% µ“¡≈”¥—∫  à«π°“√»÷°…“ªí®®—¬¥â“π§«“¡‡§√’¬¥ æ∫«à“

¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’ ‚¥¬°ÿâß∑’Ë‡≈’È¬ß„π ¿“«–Õÿ≥À¿Ÿ¡‘ 25 ·≈– 34
o
C µ≈Õ¥®π™ÿ¥°“√

∑¥≈Õß∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß§«“¡‡§Á¡‚¥¬‰¡à¡’°“√ª√—∫ ¿“æ (6 ·≈– 18  à«π„πæ—π à«π) π“π 12 ™—Ë«‚¡ß ·≈â«‡≈’È¬ß

µàÕ„π ¿“«–ª°µ‘ 3 «—π  ¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡∑’Ë‡≈’È¬ß∑’Ë

§«“¡‡§Á¡ 12  à«π„πæ—π à«π ·≈–Õÿ≥À¿Ÿ¡‘ 29
o
C (p<0.05)  à«π™ÿ¥°“√∑¥≈Õß„Àâ ¿“«–§«“¡‡§√’¬¥π“π 24 ™—Ë«‚¡ß

·≈â«‡≈’È¬ßµàÕ„π¿“«–ª°µ‘ 7 «—π æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ„π≈Ÿ°°ÿâß Ÿß°«à“™ÿ¥§«∫§ÿ¡‡™àπ‡¥’¬«°—π (p<0.05) ‚¥¬™ÿ¥

°“√∑¥≈Õß∑’Ë‰¥â√—∫ ¿“«–®”≈Õß°“√¢π àßµ‘¥‡™◊ÈÕ¡“°∑’Ë ÿ¥ 73.61+1.25%

®“°º≈°“√»÷°…“§√—Èßπ’È∑”„Àâ∑√“∫«à“≈Ÿ°°ÿâß°ÿ≈“¥”„π‚√ß‡æ“–øí°®–¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‡æ‘Ë¡¢÷Èπµ“¡√–¬–

‡«≈“°“√‡≈’È¬ß·≈–§«“¡‡§√’¬¥∑’Ë‰¥â√—∫ ·µà‡¡◊ËÕπ”≈Ÿ°°ÿâß≈ß‡≈’È¬ß„π∫àÕ¥‘π°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’®–≈¥≈ß ∑—Èßπ’Èªí®®—¬

∑“ß¥â“πÕ“À“√·≈–°“√ªÑÕß°—π ¿“«–§«“¡‡§√’¬¥¡’º≈™à«¬„Àâ°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’≈¥≈ß‰¥â

(Lin and Nash, 1996; Lightner, 1996) „π¢≥–∑’Ë®“°
√“¬ß“π°“√»÷°…“æ∫«à“‚√§∫“ß™π‘¥°àÕ„Àâ‡°‘¥µ‘¥‡™◊ÈÕ„π
√–¥—∫∑’Ë‰¡à√ÿπ·√ß ·µà¡’º≈µàÕÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–
Õ—µ√“√Õ¥µ“¬¢Õß°ÿâß ‡™àπ æ∫«à“°ÿâß°ÿ≈“¥”∑’Ëµ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ≈¥≈ß √«¡∑—Èß¡’Õ—µ√“√Õ¥µ“¬

ªí≠À“‚√§√–∫“¥„π°ÿâß°ÿ≈“¥” π—∫«à“¡’ à«π ”§—≠µàÕ
ª√‘¡“≥º≈º≈‘µ·≈– àßº≈°√–∑∫µàÕ°“√ àßÕÕ°°ÿâß°ÿ≈“¥”
¢Õßª√–‡∑»  ‚√§µ‘¥‡™◊ÈÕÀ≈“¬™π‘¥∑”„Àâª√‘¡“≥º≈º≈‘µ
≈¥≈ßÕ¬à“ß√«¥‡√Á«  ‡™àπ  ‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‡√◊Õß· ß
‚√§µ‘¥‡™◊ÈÕ‰«√— À—«‡À≈◊Õß ·≈–‰«√— µ—«·¥ß¥«ß¢“« ‡ªìπµâπ



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”√–¬–µà“ßÊ

√—™π’  ‚™µ‘°®‘π¥“ ·≈–§≥–201

µË”  àßº≈„Àâº≈º≈‘µ≈¥≈ß (Chen et al., 1989; Lightner

and Redman, 1981; Lightner et al., 1983; Chang and

Chen, 1994) „πª√–‡∑»‰∑¬¡’√“¬ß“π‡°’Ë¬«°—∫º≈°√–∑∫
∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”∫â“ß ‡™àπ æ∫
«à“°ÿâß∑’Ë‡®√‘≠‡µ‘∫‚µ™â“·≈–¡’¢π“¥‡≈Á° À√◊Õ°ÿâß®‘Í°‚°ã„π∫àÕ
 à«π„À≠àµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’  Õ¬à“ß‰√°Áµ“¡§«“¡™—¥‡®π
¢Õß«ß®√°“√µ‘¥‡™◊ÈÕ‰«√— ™π‘¥π’È„π√–¥—∫ª√–™“°√°ÿâß°ÿ≈“¥”
√«¡∑—Èßªí®®—¬∫“ßª√–°“√ ‡™àπ ™π‘¥¢ÕßÕ“À“√∑’Ë°ÿâß‰¥â√—∫
 ¿“æ¢Õß§«“¡‡§√’¬¥∑’ËÕ“®¡’º≈‡°’Ë¬«¢ÕßµàÕ°“√µ‘¥‡™◊ÈÕ
„π√–¥—∫ª√–™“°√¬—ß‰¡à¡’√“¬ß“π∑’Ë™—¥‡®π¡“°àÕπ  ∑—Èß∑’Ë
ªí®®—¬‡À≈à“π’È‡ªìπ∑’Ë¡’º≈„Àâ¿Ÿ¡‘§ÿâ¡°—π¢Õß§√— µ“‡™’¬≈¥≈ß
Õ—π®–π”‰ª Ÿà°“√‡°‘¥‚√§∑’Ë√ÿπ·√ß‰¥â ¥—ßπ—Èπ°“√»÷°…“«‘®—¬
‡°’Ë¬«°—∫√–¥—∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°≈ÿà¡ª√–™“°√
√–¬–µà“ßÊ º≈¢ÕßÕ“À“√·≈–ªí®®—¬∑’Ë àß‡ √‘¡§«“¡‡§√’¬¥
∫“ßª√–°“√∑’ËÕ“®¡’º≈µàÕ√–¥—∫°“√µ‘¥‡™◊ÈÕ„π°≈ÿà¡ª√–™“°√
°ÿâß°ÿ≈“¥” Õ“®π”¡“´÷Ëß·π«∑“ßª√–°Õ∫°“√®—¥°“√°“√
‡≈’È¬ß‡æ◊ËÕµ—¥«ß®√¢Õß°“√§ßÕ¬Ÿà¢Õß‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„πµ—«
°ÿâß À√◊Õ°“√≈¥°“√µ‘¥‡™◊ÈÕ®“°°“√§«∫§ÿ¡Õ“À“√  ªí®®—¬
·«¥≈âÕ¡∑’Ëπ”¡“´÷Ëßº≈°√–∑∫µàÕ√–¥—∫°“√µ‘¥‡™◊ÈÕ  °“√
‡®√‘≠‡µ‘∫‚µ  Õ—µ√“√Õ¥  ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√º≈‘µ
°ÿâß°ÿ≈“¥”„Àâ Ÿß¢÷Èπ„πÕπ“§µ

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

°“√∑¥≈Õß∑’Ë 1 °“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’

„π≈Ÿ°°ÿâß°ÿ≈“¥”√–¬–‚æ µå≈“«“„π‚√ß

‡æ“–øí°

µ‘¥µ“¡‡°Á∫µ—«Õ¬à“ß≈Ÿ°°ÿâß„π™à«ßÕ“¬ÿµà“ßÊ µ—Èß·µà
πÕ‡æ≈’¬ , ´Ÿ‡Õ’¬, ‰¡´‘ , ‚æ µå≈“«“ 1, 5 ·≈– 10 ®”π«π
10 ∫àÕ ®“°‚√ß‡æ“–øí°„π‡¢µ Õ.≈–ßŸ ®. µŸ≈ ‚¥¬≈Ÿ°°ÿâß√–¬–
´Ÿ‡Õ’¬ ‰¡´‘  ®π∂÷ß‚æ µå≈“«“ 1 Õπÿ∫“≈¥â«¬·æ≈ß°åµÕπ
æ◊™ §◊Õ Chaetoceros sp.  à«π√–¬–‚æ µå≈“«“ 5-10 Õπÿ∫“≈
≈Ÿ°°ÿâß¥â«¬Õ“√å∑’‡¡’¬¡’™’«‘µ ‡°Á∫µ—«Õ¬à“ß°ÿâß·µà≈–∫àÕÊ ≈–
100 µ—«  µ—«Õ¬à“ß®”π«π 50 µ—«  π”¡“¥Õß„ππÈ”¬“
‡¥«‘¥ —π (Davidson's fixative)  ·≈â«π”‰ªºà“π¢—ÈπµÕπ
°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫°“√»÷°…“∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“µ“¡
«‘∏’°“√¢Õß Bancroft (1967)  ·≈â«µ√«®À“‡ªÕ√å‡´Áπµå
¢Õß≈Ÿ°°ÿâß∑’Ëµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’¥â«¬°≈âÕß®ÿ≈∑√√»πå  °ÿâßÕ’°

50 µ—« π”‰ªµ√«® Õ∫¥â«¬‡∑§π‘§æ’´’Õ“√åµ“¡«‘∏’°“√¢Õß
Belcher ·≈– Yong (1998)

°“√∑¥≈Õß∑’Ë 2 °“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’

„π°ÿâß°ÿ≈“¥”√–¬–«—¬√ÿàπ (juvenile) ∑’Ë

‡≈’È¬ß„π∫àÕ¥‘π

 ”√«®≈Ÿ°°ÿâß®“°∫àÕÕπÿ∫“≈√–¬–‚æ µå≈“«“ 10-15

∑’Ë¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’√–À«à“ß 70-100%  ‚¥¬«‘∏’
Õ‘¡‡æ≈ ™—Ëπ‡ ¡’¬√å ®“°∫√‘‡«≥ Õ. ∑‘ßæ√– ®. ß¢≈“ ‡¡◊ËÕ
‡°…µ√°√ ◊́ÈÕ≈Ÿ°°ÿâß®“°∫àÕÕπÿ∫“≈∑’Ëµ√«® Õ∫‰«â¢â“ßµâπ
®”π«π 7 ∫àÕ ‰ª‡≈’È¬ß„π∫àÕ¥‘π ®–∑”°“√µ‘¥µ“¡°“√§ßÕ¬Ÿà
¢Õß‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π∑ÿ°Ê 1 ‡¥◊Õπ
®π°√–∑—Ëß®—∫¢“¬ °“√‡°Á∫µ—«Õ¬à“ß∑”‚¥¬ ÿà¡‡°Á∫µ—«Õ¬à“ß
®“°·µà≈–∫àÕÊ ≈– 100 µ—« ‡°Á∫¥Õß„ππÈ”¬“‡¥«‘¥ —π‡æ◊ËÕ
µ√«® Õ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’·≈–‡Õ™æ’«’
¥â«¬‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“µ“¡«‘∏’°“√¢Õß Bancroft

(1967)

°“√∑¥≈Õß∑’Ë 3 »÷°…“º≈¢ÕßÕ“À“√™π‘¥µà“ßÊ µàÕ°“√

‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π

°ÿâß°ÿ≈“¥”

§—¥‡≈◊Õ°≈Ÿ°°ÿâß®“°∫àÕÕπÿ∫“≈√–¬–‚æ µå≈“«“ 10-15

∑’Ëª√—∫≈¥§«“¡‡§Á¡≈ß‡À≈◊Õ 12  à«π„πæ—π à«π ·≈–°“√
µ√«®‡∫◊ÈÕßµâπ‚¥¬«‘∏’Õ‘¡‡æ≈ ™—Ëπ‡ ¡’¬√åæ∫µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’√–À«à“ß 70-100% ®”π«π 10,000 µ—« π”¡“‡≈’È¬ß
„π∂—ß‰ø‡∫Õ√å¢π“¥ 100 ≈‘µ√  πÈ”§«“¡‡§Á¡ 12  à«π„π
æ—π à«π §«“¡‡ªìπ¥à“ß 75-80  à«π„π≈â“π à«π ·≈–√–∫∫
πÈ”‰À≈À¡ÿπ‡«’¬π „ÀâÕ“°“»µ≈Õ¥‡«≈“ ®”π«π 15 ∂—ßÊ ≈–
500 µ—« ‡≈’È¬ß°ÿâß∑¥≈Õß¥â«¬Õ“À“√∑’Ë·µ°µà“ß°—π 3 ™π‘¥
§◊Õ ™ÿ¥°“√∑¥≈Õß∑’Ë 1 ®”π«π 5 ∂—ß ‡≈’È¬ß°ÿâß¥â«¬Õ“À“√
‡¡Á¥ ”‡√Á®√Ÿª‡∫Õ√å 1  ·≈–  2  ™ÿ¥°“√∑¥≈Õß∑’Ë 2  ®”π«π
5 ∂—ß ‡≈’È¬ß°ÿâß¥â«¬Õ“√å∑’‡¡’¬‚µ‡µÁ¡«—¬  ·≈–™ÿ¥°“√∑¥≈Õß
∑’Ë 3 ®”π«π 5 ∂—ß ‡≈’È¬ß°ÿâß¥â«¬ÀÕ¬·§√ß∫¥ π“π 10

 —ª¥“Àå  „π√–À«à“ß°“√‡≈’È¬ß ‡°Á∫µ—«Õ¬à“ß°ÿâß®“°·µà≈–∂—ß
∑ÿ°Ê 2  —ª¥“Àå ∂—ß≈– 50 µ—« π”¡“¥Õß„ππÈ”¬“‡¥«‘¥ —π
‡æ◊ËÕ‡µ√’¬¡µ—«Õ¬à“ßµ√«® Õ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’¥â«¬‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“ (Bancroft, 1967)
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Chotikachinda, R., et al.

°“√∑¥≈Õß∑’Ë 4 »÷°…“º≈¢Õß§«“¡‡§√’¬¥µàÕ°“√‡ª≈’Ë¬π-

·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

≈Ÿ°°ÿâß®“°ø“√å¡∑’Ë ‡√‘Ë¡‡æ“–Õπÿ∫“≈µ—Èß·µà√–¬–
πÕ‡æ≈’¬ „ππÈ”§«“¡‡§Á¡ 30  à«π„πæ—π à«π ‡¡◊ËÕ°ÿâß‡¢â“ Ÿà
√–¬–‰¡´’ ‡≈’È¬ß¥â«¬·æ≈ß°åµÕπæ◊™ Chaetoceros sp. Õ¬à“ß
‡¥’¬« ·≈â«ª√—∫„Àâ·æ≈ß°åµÕπæ◊™·≈–Õ“√å∑’‡¡’¬¡’™’«‘µ„π
√–¬–‚æ µå≈“«“ 1-4 ·≈–„ÀâÕ“√å∑’‡¡’¬¡’™’«‘µÕ¬à“ß‡¥’¬«À≈—ß
‡¢â“ Ÿà√–¬–‚æ µå≈“«“ 5  ·≈â«∑”°“√ ÿà¡≈Ÿ°°ÿâß√–¬–‚æ µå
≈“«“ 10 ®”π«π 20,000 µ—« π”¡“Õπÿ∫“≈„π∂—ß‰ø‡∫Õ√å
¢π“¥  3 µ—π πÈ”§«“¡‡§Á¡ 30  à«π„πæ—π à«π ¥â«¬Õ“√å-
∑’‡¡’¬¡’™’«‘µ æ√âÕ¡∑—Èßª√—∫≈¥§«“¡‡§Á¡≈ß«—π≈– 4-5  à«π
„πæ—π à«π ®π‡À≈◊Õ 12  à«π„πæ—π à«π  ‡¡◊ËÕ‡¢â“ Ÿà√–¬–
‚æ µå≈“«“ 15 ∑”°“√ ÿà¡µ—«Õ¬à“ß®”π«π 100 µ—« ‡æ◊ËÕ
µ√«® Õ∫°“√µ‘¥‡™◊ÈÕ‚¥¬«‘∏’Õ‘¡‡æ≈ ™—Ëπ‡ ¡’¬√å æ∫°ÿâß°àÕπ
π”¡“∑¥≈Õßµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’ 27.75±0.86% ®“°π—Èπ
®÷ß·∫àß°ÿâß„ à∂—ß∑¥≈Õß¢π“¥ 100 ≈‘µ√ ®”π«π 24 ∂—ß ∑’Ë
°”Àπ¥ ¿“«–°“√∑¥≈Õß·µ°µà“ß°—π 6 ™ÿ¥°“√∑¥≈ÕßÊ
≈– 4 ´È”§◊Õ

™ÿ¥°“√∑¥≈Õß∑’Ë 1 ‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 12  à«π
„πæ—π à«π  Õÿ≥À¿Ÿ¡‘ 29ºC  ( ¿“«–ª°µ‘„π‚√ß‡æ“–øí°
‡ªìπ™ÿ¥§«∫§ÿ¡)

™ÿ¥°“√∑¥≈Õß∑’Ë 2 ‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 12  à«π
„πæ—π à«π  Õÿ≥À¿Ÿ¡‘ 25ºC

™ÿ¥°“√∑¥≈Õß∑’Ë 3 ‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 12  à«π
„πæ—π à«π  Õÿ≥À¿Ÿ¡‘ 34ºC

™ÿ¥°“√∑¥≈Õß∑’Ë 4 ‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 6  à«π
„πæ—π à«π ∑’ËÕÿ≥À¿Ÿ¡‘ 29ºC

™ÿ¥°“√∑¥≈Õß∑’Ë 5 ‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 18  à«π
„πæ—π à«π  Õÿ≥À¿Ÿ¡‘ 29ºC

™ÿ¥°“√∑¥≈Õß∑’Ë 6 „ à°ÿâß®”π«π 2,000 µ—«/πÈ”
2 ≈‘µ√ „π∂ÿßæ≈“ µ‘°∑’Ë„™â¢π àß≈Ÿ°°ÿâß„ππÈ”§«“¡‡§Á¡ 12

 à«π„πæ—π à«π ·≈â«‡¢¬à“∫π‡§√◊ËÕß‡¢¬à“∑’Ë 50 √Õ∫/π“∑’
(™ÿ¥®”≈Õß ¿“«–°“√¢π àß)

·∫àß°ÿâß™ÿ¥°“√∑¥≈Õß∑’Ë 1-5 ®”π«π™ÿ¥≈– 2 ∂—ß
‡≈’È¬ß„π ¿“«–∑’Ë°”Àπ¥π“π 12 ™—Ë«‚¡ß ·≈–∑’Ë‡À≈◊Õ™ÿ¥≈–
2 ∂—ß ‡≈’È¬ß„π ¿“«–°“√∑¥≈Õß∑’Ë°”Àπ¥π“π 24 ™—Ë«‚¡ß
À≈—ß∑¥ Õ∫§«“¡‡§√’¬¥µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥π”≈Ÿ°°ÿâß
¡“‡≈’È¬ß„π ¿“«–ª°µ‘„ππÈ”§«“¡‡§Á¡ 12  à«π„πæ—π à«π

Õÿ≥À¿Ÿ¡‘ 29ºC  à«π™ÿ¥°“√∑¥≈Õß∑’Ë 6 π”°ÿâß®”π«π 2 ∂ÿß
‡¢¬à“π“π 12 ™—Ë«‚¡ß ·≈–Õ’° 2 ∂ÿß‡¢¬à“π“π 24 ™—Ë«‚¡ß
·≈â«∑”°“√«—¥ª√‘¡“≥ÕÕ° ‘́‡®πÀ≈—ß°“√‡¢¬à“µ“¡√–¬–‡«≈“
∑’Ë°”Àπ¥ °àÕπ¬â“¬≈ß‡≈’È¬ß„ππÈ”§«“¡‡§Á¡ 12  à«π„πæ—π
 à«π Õÿ≥À¿Ÿ¡‘ 29ºC À≈—ß®“°π—Èπ∑”°“√‡°Á∫µ—«Õ¬à“ß°ÿâß„π
·µà≈–∂—ßÀ≈—ß¬â“¬≈ß‡≈’È¬ß„π∂—ß‡≈’È¬ß∑’Ë ¿“«–ª°µ‘ πÈ”§«“¡
‡§Á¡ 12  à«π„πæ—π à«π  Õÿ≥À¿Ÿ¡‘ 29ºC  π“π 0, 1, 3

·≈– 7 «—π ∂—ß≈– 50 µ—« π”¡“¥Õß„ππÈ”¬“‡¥«‘¥ —π‡æ◊ËÕ
‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕµ√«® Õ∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’¥â«¬
‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“

º≈°“√∑¥≈Õß

°“√∑¥≈Õß∑’Ë 1 º≈°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— 

‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß°ÿ≈“¥”√–¬–‚æ µå≈“«“

„π‚√ß‡æ“–øí°

®“°°“√µ√«® Õ∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß
°ÿ≈“¥”¥â«¬«‘∏’æ’´’Õ“√å‰¡àæ∫°“√µ‘¥‡™◊ÈÕ„πµ—«Õ¬à“ß°ÿâß∫àÕ 4

∑ÿ°√–¬–  à«π∫àÕ∑’Ë 5 ·≈– 6 æ∫°ÿâß√–¬–πÕ‡æ≈’¬ µ‘¥‡™◊ÈÕ
‡ÕÁ¡∫’«’ ·µà‰¡àæ∫°“√µ‘¥‡™◊ÈÕµ—Èß·µà́ Ÿ‡Õ’¬®π∂÷ß‚æ µå≈“«“ 10

 ”À√—∫∫àÕ∑’Ë 1, 2, 3, 7, 8, 9 ·≈– 10 ‡√‘Ë¡æ∫°“√µ‘¥‡™◊ÈÕ
‰«√— ‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâßµ—Èß·µà√–¬–‚æ µå≈“«“ 1, 5 ·≈– 10  à«π
°“√µ√«®«‘π‘®©—¬¥â«¬‡∑§π‘§‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“‰¡àæ∫°“√µ‘¥‡™◊ÈÕ
„π≈Ÿ°°ÿâß∑ÿ°√–¬–®“°µ—«Õ¬à“ß∫àÕ∑’Ë 4, 5 ·≈– 6 ·µàæ∫°“√
µ‘¥‡™◊ÈÕ„π≈Ÿ°°ÿâß∫àÕ∑’Ë 1, 2, 3, 7, 8, 9 ·≈– 10 µ—Èß·µà√–¬–
‚æ µå≈“«“ 1 ®π∂÷ß‚æ µå≈“«“ 10  (Table 1 ·≈– Figure

1)

°“√∑¥≈Õß∑’Ë 2 º≈°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— 

‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”√–¬–«—¬√ÿàπ (juvenile)

∑’Ë‡≈’È¬ß„π∫àÕ¥‘π

®“°°“√»÷°…“°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”∑’Ë
‡≈’È¬ß„π∫àÕ¥‘π®”π«π 7 ∫àÕ  „πæ◊Èπ∑’Ë ®. ß¢≈“  ®”π«π
5 ∫àÕ ‚¥¬¡’∫àÕ¢π“¥ 2 ‰√à ®”π«π 2 ∫àÕ ·≈– 1.5 ‰√à
®”π«π 1 ∫àÕ ∫√‘‡«≥ µ.∑à“π“ßÀÕ¡ Õ.À“¥„À≠à  ∫àÕ¢π“¥
3.5 ‰√à ®”π«π 1 ∫àÕ ∫√‘‡«≥ µ.∫“ß‚Àπ¥ Õ.À“¥„À≠à
·≈–∫àÕ¢π“¥ 3 ‰√à ®”π«π 1 ∫àÕ ∑’Ë µ.®–‚Àπß Õ.®–π–
∫àÕ„πæ◊Èπ∑’Ë®—ßÀ«—¥π§√»√’∏√√¡√“™ ¢π“¥ 3.5 ‰√à ®”π«π



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”√–¬–µà“ßÊ

√—™π’  ‚™µ‘°®‘π¥“ ·≈–§≥–203

1 ∫àÕ ∫√‘‡«≥ Õ.À—«‰∑√ ·≈–æ◊Èπ∑’Ë®—ßÀ«—¥ µŸ≈ ∫àÕ¢π“¥
3.5 ‰√à ®”π«π 1 ∫àÕ ¢Õß ∂“π’«‘®—¬«“√‘™»“ µ√å Õ.≈–ßŸ

º≈°“√»÷°…“≈Ÿ°°ÿâß∑’Ëµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‡√‘Ë¡µâπ
68.68-96.00% ®“°°“√µ√«® Õ∫‡∫◊ÈÕßµâπ‚¥¬„™â‡∑§π‘§
Õ‘¡‡æ≈ ™—Ëπ‡ ¡’¬√å‡´≈≈åµ—∫·≈–µ—∫ÕàÕπ¢Õß≈Ÿ°°ÿâß ·≈–¬âÕ¡
¥â«¬¡“≈“‰§∑å°√’π æ∫≈—°…≥–ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’¡’≈—°…≥–
‡ªìπ√ŸªÀ≈“¬‡À≈’Ë¬¡¢π“¥µà“ßÊ °—π ‚¥¬æ∫ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’
∫“ß à«π∑’Ë¬—ßÕ¬Ÿà„π‡´≈≈å¢Õß∑àÕµ—∫ ·≈–∫“ß à«π∑’ËÀ≈ÿ¥
ÕÕ°¡“‡¥’Ë¬«Ê πÕ°‡´≈≈å (Figure 2) ‡¡◊ËÕπ”°ÿâß¡“ª≈àÕ¬
‡≈’È¬ß„π∫àÕ¥‘ππ“π 1-3 ‡¥◊Õπ æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ
„π≈Ÿ°°ÿâß∑ÿ°∫àÕ≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ
‡√‘Ë¡µâπ ‚¥¬æ∫°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬„πµ—«Õ¬à“ß‡¥◊Õπ∑’Ë 1 ®“°
∫àÕ∑à“π“ßÀÕ¡ 1, 2 ·≈– 3  46.91±1.29, 48.83±0.26

·≈– 41.00±7.07% µ“¡≈”¥—∫  à«π∫àÕ¥‘π∫√‘‡«≥∫“ß‚Àπ¥
À—«‰∑√  ®–‚Àπß  ·≈–≈–ßŸ  °ÿâßµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‡©≈’Ë¬
29.75±1.22, 37.29±1.66, 37.74±3.20 ·≈– 29.00±

4.24% µ“¡≈”¥—∫  „π‡¥◊Õπ∑’Ë 2 æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ
„πµ—«Õ¬à“ß®“°æ◊Èπ∑’Ëµà“ßÊ §◊Õ∫àÕ∑à“π“ßÀÕ¡ 1, 2 ·≈– 3

‡©≈’Ë¬ 46.74±2.23, 44.31±13.71 ·≈– 50.42±6.24%

µ“¡≈”¥—∫ ∫àÕ∫“ß‚Àπ¥ À—«‰∑√ ®–‚Àπß ·≈–≈–ßŸ ‡©≈’Ë¬
43.57±0.62, 25.00±16.07, 24.46±3.48 ·≈– 24.47±

5.00% µ“¡≈”¥—∫    à«πº≈°“√µ√«® Õ∫„π‡¥◊Õπ∑’Ë 3

®”π«π 2 ∫àÕ (5 ∫àÕ‡°Á∫‡°’Ë¬«°àÕπ°”Àπ¥) æ∫µ—«Õ¬à“ß
®“°∫àÕ∑à“π“ßÀÕ¡ 2 ·≈–®–‚Àπß µ‘¥‡™◊ÈÕ‡©≈’Ë¬ 40.87±

4.76 ·≈– 21.38± 8.06% µ“¡≈”¥—∫ (Table 2, Figure

3) ·≈–æ∫«à“µ—«Õ¬à“ß°ÿâß™ÿ¥‡¥’¬«°—π ´÷Ëß‰¡àæ∫°“√µ‘¥‡™◊ÈÕ
‰«√— ‡Õ™æ’«’‡≈¬„π™à«ß‡√‘Ë¡µâπ ·µà‡¡◊ËÕª≈àÕ¬≈ß‡≈’È¬ß„π∫àÕ
¥‘π°≈—∫µ√«®æ∫°ÿâß¡’°“√µ‘¥‡™◊ÈÕ‰«√— ™π‘¥π’È‡æ‘Ë¡¢÷Èπ∑ÿ°∫àÕ
À≈—ßª≈àÕ¬‡≈’È¬ßπ“π 1, 2 ·≈– 3 ‡¥◊Õπ (Table 3, Figure

4) ‚¥¬≈—°…≥–¢Õß‡´≈≈åµ—∫·≈–µ—∫ÕàÕπ∑’Ëµ‘¥‡™◊ÈÕ®“°°“√
‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ»÷°…“‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈åµ—∫·≈–µ—∫ÕàÕπª°µ‘ (Figure 5) ®–
 —ß‡°µ‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ß‚¥¬‡°‘¥™àÕß«à“ß√–À«à“ß‡´≈≈å
æ∫ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’¢Õß‰«√— ‡ÕÁ¡∫’«’„ππ‘«‡§≈’¬ ¢Õß‡´≈≈å
∑àÕµ—∫·≈–µ—∫ÕàÕπ (Figure 6) ·≈–æ∫°“√µ‘¥‡™◊ÈÕ‰«√— 
‡Õ™æ’«’„π‡´≈≈å∑àÕµ—∫·≈–µ—∫ÕàÕπ¥â«¬ ‚¥¬ “¡“√∂æ∫
Õ‘π§≈Ÿ™—Ëπ∫Õ¥’¢Õß‰«√— µ‘¥ ’πÈ”‡ß‘π¢ÕßŒ’¡“∑ÁÕ°´‘≈‘πÕ¬Ÿà
¿“¬„ππ‘«‡§≈’¬ ‡™àπ‡¥’¬«°—π (Figure 7)  πÕ°®“°π’È¬—ß
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Table 3. Percent of HPV infection in various stages of black tiger shrimp

from earthen pond culture, diagnosis by histological technique.

Time after reared in earthen pond
Experimental pond Intial

1 month 2 month 3 month

   Tananghom no.1 0 0   22.58±18.25 nd
   Tananghom no.2 0 0   22.58±18.25 43.03±36.38
   Tananghom no.3 0     9.00±12.73   33.23±37.87 nd
   Bangnhode 0 12.97±6.80 19.80±0.28 nd
   Huasai 0 0 32.95±8.03 nd
   Janhong 0   1.00±1.41 29.46±3.59 33.82±22.88
   Langu 0  11.00±1.41 16.47±6.31 nd

nd = non detection

Table 2. Percent of MBV infection in various stages of black tiger shrimp

from earthen pond culture, diagnosis by histological technique.

Time after reared in earthen pond
Experimental pond Intial

1 month 2 month 3 month

   Tananghom no.1 96.00 46.91±1.29 46.74±2.23 nd
   Tananghom no.2 96.00 48.83±0.26   44.31±13.71 40.87±4.76
   Tananghom no.3 96.00 41.00±7.07 50.42±6.24 nd
   Bangnhode 83.30 29.75±1.22 43.57±0.62 nd
   Huasai 72.00 37.29±1.66   25.00±16.07 nd
   Janhong 77.00 37.74±3.20 24.46±3.48 21.38±8.06
   Langu 68.68 29.00±4.24 24.47±5.00 nd

nd = non detection

Figure 1. Percent  of  MBV  infection  in  various  stages  of  larva  black  tiger  shrimp  from

concrete pond culture in hatchery system, diagnosis by histological technique.
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Figure 2. Occlusion bodies feature of Monodon baculovirus (MBV) from larva hepato-

pancreas prerapation by impression smear technique, arrow indicated the

occlusion bodies of virus (H&E, Bar = 50 µµµµµm).

Figure 3. Percent of MBV infection in various stages of black tiger shrimp from earthen

pond culture, diagnosis by histological technique.

Figure 4. Percent of HPV infection in various stages of black tiger shrimp from earthen

pond culture, diagnosis by histological technique.
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Figure 5. Normal  hepatopancreas  of  Penaeus
monodon , the figure showed star shape-

like of lumen (Lum) and less interspace

between hepatpancreatic tubule (arrow)

(paraffin section, H&E , Bar = 50 µµµµµm).

Figure 6. Histopathological  feature  of  hepato-

pancreatic tubule of Penaeus monodon
infected  with  Monodon  baculovirus

(MBV), the figure showed numerous of

eosinophilic  occlusion  bodies  (arrow)

(paraffin section, H&E, Bar = 50 µµµµµm).

Figure 7. Histopathological  feature  of  hepato-

pancreatic tubule of Penaeus monodon
infected with Hepatopancreatic parvo-

like virus  (HPV),  the  figure  showed

numerous of basophilic inclusion bodies

(arrow) (paraffin section, H&E, Bar =

50 µµµµµm).

Figure 8. Histopathological  feature  of  Penaeus
monodon, the figure showed coinfection

with Monodon baculovirus (MBV) (OB)

and Hepatopancreatic parvo-like virus

(HPV) (arrow) (paraffin section, H&E ,

Bar = 50 µµµµµm).

Table 4. Percent of MBV infection in experimental shrimp feeding different diets for 10 weeks period,

diagnosis by histological technique.

Percent of MBV infection
         Treatment Initial

week 2 week 4 week 6 week 8 week 10

T1 (commercial feed) 100.00±0.00NS    71.17±10.48b    68.80±12.54ab 58.25±6.65b 68.19±12.69b   52.81±11.91b

T2 (artemia) 100.00±0.00NS 93.44±9.15c 79.54±5.63b 56.10±2.86b 45.06±11.97a 29.47±7.98a

T3 (minced cockle flesh) 100.00±0.00NS 55.21±9.95a   57.76±14.50a 42.50±9.74a 36.73±12.21a      39.09±12.08ab

Mean values in the same column sharing the same superscript are not significantly different (P>0.05).
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Table 6. Percent of MBV infection in black tiger shrimp after being to different

stress condition for 24 hours.

     Percent of MBV infection after stress test
      Treatment

Day 0 Day 1 Day 3 Day 7

T1 12 ppt 29ºC (control)   42.55±13.04NS 51.53±2.16NS 60.89±3.44NS 54.14±1.35a

T2 12 ppt 25ºC 60.72±0.54NS 58.52±2.56NS 62.71±4.44NS  67.63±5.37bc

T3 12 ppt 34ºC 54.42±0.82NS 55.46±5.52NS 62.37±2.13NS  62.21±2.00ab

T4  6 ppt 29ºC 46.95±0.93NS 56.50±3.41NS 61.75±1.82NS  66.68±6.31bc

T5 18 ppt 29ºC 52.96±9.06NS 58.78±1.11NS 59.88±2.99NS  68.78±1.10bc

T6 transportation condition 55.98±0.60NS   57.11±4.068NS 62.77±2.35NS 73.61±1.25c

Initial of MBV infection in experimental shrimp is 27.75±0.86%.

Mean values in the same column sharing the same superscript are not significantly different

(P>0.05).

Table 5. Percent of MBV infection in black tiger shrimp after being to different

stress condition for 12 hours.

     Percent of MBV infection after stress test
      Treatment

Day 0 Day 1 Day 3 Day 7

T1 12 ppt 29ºC (control) 31.15±8.70NS 45.99±0.22NS 46.64±1.63a 55.97±4.47NS

T2 12 ppt 25ºC 37.77±2.22NS 46.77±6.84NS 59.50±0.70b 59.67±3.02NS

T3 12 ppt 34ºC 37.97±6.56NS 44.36±2.14NS 57.77±6.44b 56.88±3.85NS

T4  6 ppt 29ºC   38.50±14.04NS 55.09±0.36NS 59.28±3.70b 55.97±3.46NS

T5 18 ppt 29ºC 41.53±5.98NS 46.05±6.39NS 58.30±6.14b 59.54±5.46NS

T6 transportation condition 37.62±9.01NS   53.99±10.06NS 54.37±3.91b 59.59±7.51NS

Initial of MBV infection in experimental shrimp is 27.75±0.86%.

Mean values in the same column sharing the same superscript are not significantly different

(P>0.05).

Figure 9. Percent of MBV infection in experimental shrimp feeding different feed for 10

weeks period, diagnosis by histological technique.



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl. 1), 2005: Aquatic Science 208

MBV infection in various stage of black tiger shrimp

Chotikachinda, R., et al.

Figure 10. Percent of MBV infection in black tiger shrimp after being to different stress

condition for 12 hours.

Figure 11. Percent of MBV infection in black tiger shrimp after being to different stress

condition for 24 hours.

æ∫°“√µ‘¥‡™◊ÈÕ√à«¡¢Õß‰«√— ‡ÕÁ¡∫’«’·≈–‡Õ™æ’«’„π‡π◊ÈÕ‡¬◊ËÕ
µ—∫·≈–µ—∫ÕàÕπ (Figure 8)

°“√∑¥≈Õß∑’Ë 3 º≈¢ÕßÕ“À“√™π‘¥µà“ßÊ µàÕ°“√‡ª≈’Ë¬π-

·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

°“√»÷°…“„Àâ°ÿâß°ÿ≈“¥”∑’Ëµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‡√‘Ë¡µâπ
‡©≈’Ë¬  100%  ‰¥â√—∫Õ“À“√µà“ß™π‘¥°—π  2   —ª¥“Àå
æ∫«à“≈Ÿ°°ÿâß∑’Ë‰¥â√—∫ÀÕ¬·§√ß∫¥¡’ª√‘¡“≥°“√µ‘¥‡™◊ÈÕ„π
ª√–™“°√≈¥≈ß¡“°∑’Ë ÿ¥‡©≈’Ë¬ 55.21±9.95% √Õß≈ß¡“

‰¥â·°à °ÿâß∑’Ë‰¥â√—∫Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª·≈–Õ“√å∑’‡¡’¬∑’Ë¡’
ª√‘¡“≥°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬ 71.17±10.48 ·≈– 93.44±9.15%

À≈—ß°ÿâß‰¥â√—∫Õ“À“√π“π 4  —ª¥“Àå æ∫°“√‡ª≈’Ë¬π·ª≈ß
°“√µ‘¥‡™◊ÈÕ„πª√–™“°√‚¥¬¡’§à“‡©≈’Ë¬ 68.80±12.54,

79.54±5.63 ·≈– 57.76±14.50% „π™ÿ¥°“√∑¥≈Õß∑’Ë‰¥â
√—∫Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª Õ“√å∑’‡¡’¬ ·≈–ÀÕ¬·§√ß∫¥ µ“¡
≈”¥—∫ „π —ª¥“Àå∑’Ë 6 ¢Õß°“√∑¥≈Õßæ∫°ÿâß∑’Ë‰¥â√—∫ÀÕ¬
·§√ß∫¥µ‘¥‡™◊ÈÕπâÕ¬∑’Ë ÿ¥‡©≈’Ë¬ 42.50±9.74%  à«πº≈
°“√µ√«® Õ∫„π —ª¥“Àå∑’Ë 8 ·≈– 10 æ∫‡ªÕ√å‡´Áπµå°“√
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µ‘¥‡™◊ÈÕ„π≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“√å∑’‡¡’¬·≈–ÀÕ¬·§√ß∫¥‡©≈’Ë¬
45.06±11.97 ·≈– 36.73±12.21 „π —ª¥“Àå∑’Ë 8 ·≈–
29.47±7.98 ·≈– 39.09±12.08% „π —ª¥“Àå∑’Ë 10 ´÷Ëß¡’
§à“µË”°«à“°ÿâß∑’ËÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª∑’Ë¡’°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬
68.19±12.69%  „π —ª¥“Àå∑’Ë 8  ·≈–  52.81±11.91%

„π —ª¥“Àå∑’Ë 10 Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) (Table 4,

Figure 9)

°“√∑¥≈Õß∑’Ë 4 º≈¢Õß§«“¡‡§√’¬¥µàÕ°“√‡ª≈’Ë¬π·ª≈ß

°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

º≈°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß∑’Ë¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬‡√‘Ë¡µâπ 27.75

±0.86% ‡¡◊ËÕ‰¥â√—∫§«“¡‡§√’¬¥∑’Ë ¿“«–µà“ßÊ π“π 12

™—Ë«‚¡ß æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕÀ≈—ß¬â“¬≈ß‡≈’È¬ß„π ¿“«–
ª°µ‘ 0 ·≈– 1 «—π „π·µà≈–™ÿ¥°“√∑¥≈Õß¡’§à“‰¡à·µ°µà“ß
°—π∑“ß ∂‘µ‘ (p > 0.05) ·µàæ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ„π·µà
≈–™ÿ¥°“√∑¥≈Õß‡æ‘Ë¡¢÷Èπ·µ°µà“ß°—π∑“ß ∂‘µ‘ (p≤0.05)

„π«—π∑’Ë 3 ‚¥¬™ÿ¥°“√∑¥≈Õß∑’Ë 1 µ‘¥‡™◊ÈÕπâÕ¬∑’Ë ÿ¥ 46.64±

1.68% µ“¡¥â«¬™ÿ¥°“√∑¥≈Õß∑’Ë 6, 3, 5, 4 ·≈– 2 ∑’Ë¡’
§à“‡©≈’Ë¬ 54.37± 3.91, 57.77±6.44, 58.30±6.14, 59.28

±3.70 ·≈– 59.50±0.70% µ“¡≈”¥—∫  ·µàÀ≈—ß°“√¬â“¬
≈ß‡≈’È¬ß„π ¿“«–ª°µ‘π“π 7 «—π  æ∫«à“‡ªÕ√å‡ Á́πµå°“√
µ‘¥‡™◊ÈÕ„π≈Ÿ°°âß∑ÿ°™ÿ¥°“√∑¥≈Õß¡’§à“‰¡à·µ°µà“ß°—π∑“ß
 ∂‘µ‘ (p > 0.05) (Table 5, Figure 10)

 ”À√—∫°ÿâß∑’Ë‰¥â√—∫§«“¡‡§√’¬¥„π ¿“«–µà“ß°—ππ“π
24 ™—Ë«‚¡ß æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ„πµ—«Õ¬à“ß∑’Ë‡°Á∫„π
«—π∑’Ë 0, 1 ·≈– 3 «—π ¢Õß·µà≈–™ÿ¥°“√∑¥≈Õß¡’§à“‡æ‘Ë¡¢÷Èπ
·µà‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (p > 0.05)   ¢≥–∑’Ë‡ªÕ√å‡´Áπµå
°“√µ‘¥‡™◊ÈÕ„π·µà≈–™ÿ¥°“√∑¥≈Õß¡’§à“·µ°µà“ß°—π∑“ß ∂‘µ‘
(p≤0.05) À≈—ßπ”¡“‡≈’È¬ß„π ¿“«–ª°µ‘§√∫ 7 «—π ‚¥¬
æ∫°ÿâß™ÿ¥°“√∑¥≈Õß∑’Ë 1 ¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕπâÕ¬∑’Ë ÿ¥
54.14±1.35 % µ“¡¥â«¬™ÿ¥°“√∑¥≈Õß∑’Ë 3, 4, 2 ·≈– 5

∑’Ë¡’§à“‡©≈’Ë¬ 62.21±2.00, 66.68±6.31, 67.33±5.37 ·≈–
68.78±1.10% µ“¡≈”¥—∫   à«π™ÿ¥°“√∑¥≈Õß∑’Ë 6 ¡’
‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ¡“°∑’Ë ÿ¥ 73.61±1.25%  (Table 6,

Figure 11)

 ”À√—∫§à“ÕÕ°´‘‡®π≈–≈“¬πÈ”„π™ÿ¥°“√∑¥≈Õß∑’Ë 6

∑’ËÕ¬Ÿà„π ¿“«–°“√®”≈Õß°“√¢π àßÀ≈—ß®“°∑¥ Õ∫§«“¡

‡§√’¬¥∑’Ë√–¬–‡«≈“ 12 ·≈– 24 ™—Ë«‚¡ß æ∫«à“¡’§à“‡∑à“°—∫
2.12 ·≈– 1.63 ¡°./≈‘µ√

«‘®“√≥åº≈°“√∑¥≈Õß

1. °“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß

°ÿ≈“¥”√–¬–‚æ µå≈“«“„π‚√ß‡æ“–øí°

®“°°“√∑¥≈Õß∑’Ë 1 ∑’Ëµ√«® Õ∫°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß¥â«¬‡∑§π‘§æ’´’Õ“√å ·≈–‡∑§π‘§∑“ß‡π◊ÈÕ‡¬◊ËÕ
«‘∑¬“ ·≈–æ∫«à“‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ„π≈Ÿ°°ÿâß®–‡æ‘Ë¡¢÷Èπ
‡¡◊ËÕ°ÿâß‡¢â“ Ÿà√–¬–‚æ µå≈“«“ 1  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
Ramasamy ·≈–§≥– (1995) ∑’Ë ”√«®°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”«—¬ÕàÕπ®π∂÷ß√–¬–‚æ µå≈“«“®“°
∏√√¡™“µ‘¢Õßª√–‡∑»øî≈‘ªªîπ å·≈–µ“Œ‘µ‘ æ∫°“√µ‘¥‡™◊ÈÕ
‰«√— ‡ÕÁ¡∫’«’„π°ÿâß√–¬–‚æ µå≈“«“ 5-40 · ¥ß„Àâ‡ÀÁπ«à“°ÿâß
°ÿ≈“¥”„π√–¬–«—¬ÕàÕπµ—Èß·µà√–¬–πÕ‡æ≈’¬ ∂÷ß‰¡´‘  ¡—°¡’
°“√µ‘¥‡™◊ÈÕπâÕ¬·≈–§«“¡√ÿπ·√ßµË” ´÷ËßÕ“®∑”„Àâ°“√µ√«®
«‘π‘®©—¬æ∫‰¥â¬“° À√◊Õ‰¡àæ∫°“√µ‘¥‡™◊ÈÕ‡≈¬  ®π°√–∑—Ëß
‡¡◊ËÕ°ÿâß‡¢â“ Ÿà√–¬–‚æ µå≈“«“ ®–æ∫°ÿâß∑’Ëµ‘¥‡™◊ÈÕ·≈–¡’§«“¡
√ÿπ·√ß‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ´÷Ëß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π≈Ÿ°°ÿâß∑’Ë
‡≈’È¬ß„π‚√ß‡æ“–øí° Õ“®®–‡°‘¥®“°°“√∑’ËæàÕ·¡àæ—π∏ÿåª≈àÕ¬
ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’ÕÕ°¡“¿“¬πÕ° ·≈â«¡’°“√ªπ‡ªóôÕπ À√◊Õ
µ‘¥Õ¬Ÿà∫π‡ª≈◊Õ°‰¢à®π‰ª Ÿà∂—ßÕπÿ∫“≈ À≈—ß‡¢â“ Ÿà√–¬–´Ÿ‡Õ’¬
°ÿâß‡√‘Ë¡°‘πÕ“À“√ ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’∑’Ë¡’¢π“¥‡≈Á°Õ“®®–∂Ÿ°
°‘π‡¢â“‰ª ‡¡◊ËÕ‰«√— ‡æ‘Ë¡®”π«π·≈– √â“ßÕÕ°§≈Ÿ™—Ëπ∫Õ¥’
¡“°¢÷Èπ„π‡´≈≈åµ—∫·≈–µ—∫ÕàÕπ °Á®–ª≈àÕ¬Õπÿ¿“§‰«√— À√◊Õ
ÕÕ°§≈Ÿ™—Ëπ∫Õ¥’ºà“π∑“ß‡¥‘πÕ“À“√·≈–ÕÕ° Ÿà¿“¬πÕ°
µ—«°ÿâß ®÷ß∑”„Àâ¡’°“√∂à“¬∑Õ¥‡™◊ÈÕ®“°µ—«Àπ÷Ëß‰ª¬—ßµ—«Àπ÷Ëß
®π¡’°“√·æ√à√–∫“¥Õ¬à“ß√«¥‡√Á« ‡À¡◊Õπ°—∫√“¬ß“π∑’Ë‡°‘¥
°—∫·∫§§Ÿ‚≈‰«√— „πµ—«ÕàÕπ·¡≈ß (Faulkner, 1981)  ‰«√— 
∫’‡ÕÁ¡‡ÕÁπ (BMN) „π°ÿâß§ÿ√Ÿ¡à“ (Momoyama and Sano,

1989) √«¡∑—Èß°“√µ‘¥‡™◊ÈÕ‰«√—  Cherax giardiavirus-

like virus  (CGV) „π‡§√¬åøî™ (Cherax quadricarinatus)

∑’Ëæ∫‡§√¬åøî™µ‘¥‡™◊ÈÕ¥—ß°≈à“«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡¢â“ Ÿà√–¬– 3 ´÷Ëß
‡ªìπ√–¬–∑’Ë‡√‘Ë¡„ÀâÕ“À“√ ·≈–°“√µ‘¥‡™◊ÈÕ®–‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê
À≈—ß®“°π—Èπ  (Edgerton and Owens, 1997)

 à«π°“√æ∫‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π√–¬–πÕ‡æ≈’¬ ®“°
°“√µ√«® Õ∫¥â«¬«‘∏’æ’´’Õ“√å ·µà‰¡àæ∫µ‘¥‡™◊ÈÕ„π√–¬–´Ÿ‡Õ’¬
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MBV infection in various stage of black tiger shrimp

Chotikachinda, R., et al.

®π∂÷ß‚æ µå≈“«“„π∫“ßµ—«Õ¬à“ß Õ“®‡ªìπº≈‡π◊ËÕß®“°°“√
ªπ‡ªóôÕπ¢ÕßÕÕ°§≈Ÿ™—Ëπ∫Õ¥’À√◊ÕÕπÿ¿“§‰«√— ∑’Ëµ‘¥¡“®“°
æàÕ·¡àæ—π∏ÿå À√◊Õ°“√ªπ‡ªóôÕπ®“°Õÿª°√≥å ‡™àπ ∂—ß‡æ“–øí°
®“°°“√„™âß“π„π§√—Èß°àÕπÊ ´÷Ëß·¡â«à“®–¡’ª√‘¡“≥‰¡à¡“°
·µà “¡“√∂∑’Ë®–µ√«®æ∫‰¥â‚¥¬„™â«‘∏’∑’Ë¡’§«“¡‰« Ÿß ‡™àπ
‡∑§π‘§æ’´’Õ“√å  „π¢≥–∑’Ë°“√µ√«® Õ∫¥â«¬‡∑§π‘§∑“ß
‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“°≈—∫‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß ¿“æ¢Õß
‡π◊ÈÕ‡¬◊ËÕµ—∫ ´÷Ëß„π°√≥’¢Õß°“√∑¥≈Õßπ’È‡™◊ÈÕÕ“®ªπ‡ªóôÕπ
„πª√‘¡“≥‰¡à¡“° ·≈–‚¥¬ª°µ‘ºŸâª√–°Õ∫°“√¡—°„™âøÕ√å-
¡“≈’π  ‰Õ‚Õ‚¥øÕ√å  √«¡∑—Èß§≈Õ√’π¶à“‡™◊ÈÕ·≈–∑”§«“¡
 –Õ“¥Õÿª°√≥åµà“ßÊ ‡™◊ÈÕ∑’Ëµ‘¥¡“„πµ—«Õ¬à“ß‡¥’¬«°—π®÷ß∂Ÿ°
∑”≈“¬‰ª ®÷ß‰¡àæ∫°“√µ‘¥‡™◊ÈÕ„π√–¬–µàÕÊ ¡“ ´÷Ëß Chen

·≈–§≥– (1992) °≈à“««à“°“√π”πÕ‡æ≈’¬ À√◊Õ‰¢à°ÿâß∑’Ë
‡æ‘Ëßøí°·™à„πøÕ√å¡“≈’π∑’Ë¡’§«“¡‡¢â¡¢âπ 200-300  à«π„π
≈â“π à«π À√◊Õ‰Õ‚Õ‚¥øÕ√å∑’Ë§«“¡‡¢â¡¢âπ 20-30  à«π„π
≈â“π à«π ‡ªìπ‡«≈“ —ÈπÊ ·≈â«‡≈’È¬ß„ππÈ”∑–‡≈∑’Ë –Õ“¥ ®–
™à«¬¬◊¥‡«≈“°“√µ‘¥‡™◊ÈÕ À√◊Õ™à«¬‰¡à„Àâµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’
‰¥â ¥—ßπ—Èπ°“√¶à“‡™◊ÈÕ∑’ËÕ“®ªπ‡ªóôÕπ¡“®“°¿“¬πÕ°√«¡
‰ª∂÷ß°“√®—¥°“√∑’Ë¥’„π‚√ß‡æ“–øí° ®–‡ªìπ«‘∏’∑’Ë “¡“√∂
ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π‚√ß‡æ“–øí°‰¥â πÕ°®“°π’È
∂â“¡’°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„πæàÕ·¡àæ—π∏ÿå
®“°∏√√¡™“µ‘°àÕππ”¡“„™â„π‚√ß‡æ“–øí°√à«¡°—∫°“√®—¥°“√
≈Ÿ°æ—π∏ÿå¥—ß«‘∏’∑’Ë°≈à“«¡“¢â“ßµâπ °Á®–∑”„ÀâªÑÕß°—π°“√µ‘¥
‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‰¥â¥’¬‘Ëß¢÷Èπ ‡™àπ‡¥’¬«°—∫∑’Ë “¡“√∂ªÑÕß°—π
°“√µ‘¥‡™◊ÈÕ‰«√— ∫’‡ÕÁ¡‡ÕÁπ (BMN) „π°ÿâß§ÿ√Ÿ¡à“‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ (Momoyama and Sano, 1989)

2. °“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

√–¬–«—¬√ÿàπ (juvenile) ∑’Ë‡≈’È¬ß„π∫àÕ¥‘π

®“°º≈°“√∑¥≈Õßæ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’¢Õß°ÿâß°ÿ≈“¥”≈¥≈ß ·µàæ∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡Õ™æ’«’
‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡≈’È¬ß°ÿâß„π∫àÕ¥‘ππ“π¢÷Èπ ¡’§«“¡ Õ¥§≈âÕß°—∫
√“¬ß“π¢Õß Ramasamy ·≈–§≥– (1995) ∑’Ë∑”°“√
 ”√«®°ÿâß°ÿ≈“¥”√–¬–‚æ µå≈“«“ 20-37 æ∫«à“‡¡◊ËÕ°ÿâßÕ“¬ÿ
¡“°¢÷Èπ ‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’®–≈¥≈ß ·µà
°“√µ‘¥‡™◊ÈÕ‰«√— ‡Õ™æ’«’®–§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ ¢≥–∑’Ë Leblanc

·≈– Overstreet (1990) æ∫«à“‡¡◊ËÕ„Àâ°ÿâß¢“«·ª ‘́øî°
(Penaeus vannamei) √–¬–µà“ß°—π‰¥â√—∫‡™◊ÈÕ‰«√— ∫’æ’

‚¥¬ºà“πÕ“√å∑’‡¡’¬∑’Ë¡’‡™◊ÈÕ æ∫«à“°ÿâßÕ“¬ÿµà“ß°—π®–¡’√–¬–
°“√µ‘¥‡™◊ÈÕ·µà¬—ß‰¡à· ¥ßÕ“°“√¢Õß‚√§ (patent period)

µà“ß°—π ‚¥¬°ÿâß√–¬–«—¬ÕàÕπÕ“®¡’√–¬–‡«≈“¥—ß°≈à“« 1 ∂÷ß
2 «—π ·µà®–„™â‡«≈“π“π¢÷Èπ‡ªìπ 5 ·≈– 7-8 «—π „π°ÿâß
√–¬–‚æ µå≈“«“ 5 ·≈– 1 ‡¥◊Õπ   à«π„π°ÿâß∑’Ë¡’Õ“¬ÿ¡“°
°«à“ 6 ‡¥◊Õπ ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘ ¿“æ¢Õß
‡´≈≈å∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‰«√— ∫’æ’ · ¥ß„Àâ‡ÀÁπ«à“§«“¡
µâ“π∑“π‚√§¢Õß°ÿâß∑’ËÕ“¬ÿ¡“°¢÷Èπ®– —¡æ—π∏å°—∫√–¬–°“√
µ‘¥‡™◊ÈÕ∑’Ë‰¡à· ¥ßÕ“°“√¢Õß‚√§ ÷́Ëß®–¡’√–¬–‡«≈“π“π
¡“°¢÷Èπ ·≈–∫“ß§√—Èß°Á‰¡à¡’°“√µ‘¥‡™◊ÈÕ‡°‘¥¢÷Èπ °“√∑’Ë°ÿâß´÷Ëß
¡’Õ“¬ÿ¡“°¢÷Èπµ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’≈¥≈ß Õ“®‡ªìπ‡æ√“–°ÿâß¡’
§«“¡µâ“π∑“πµàÕ‚√§¡“°¢÷Èπ À√◊Õ°ÿâßÕ“®¡’°“√¬Õ¡√—∫‡™◊ÈÕ
·µà‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘ ¿“æ°Á‡ªìπ‰¥â
´÷Ëß Lightner ·≈–§≥– (1987) °≈à“««à“°“√µ‘¥‡™◊ÈÕ‰«√— 
‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”®–‰¡à‡°‘¥¢÷Èπ∂â“‰¥â√—∫°“√¥Ÿ·≈®—¥°“√∑’Ë
‡À¡“– ¡µ—Èß·µà„π‚√ß‡æ“–øí° √«¡∑—Èß àßº≈„Àâ°ÿâß¡’Õ—µ√“
√Õ¥·≈–°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡¢÷Èπ∑—Èß√–¬–Õπÿ∫“≈·≈–°“√
‡≈’È¬ß„π∫àÕ¥‘π

3. »÷°…“º≈¢ÕßÕ“À“√™π‘¥µà“ßÊ ∑’Ë¡’µàÕ°“√‡ª≈’Ë¬π·ª≈ß

°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

®“°°“√»÷°…“æ∫«à“¡’§«“¡·µ°µà“ß°—π¢Õß
‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ„π°ÿâß∑’Ë‰¥â√—∫Õ“À“√µà“ß°—π ‚¥¬æ∫
«à“°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√ ¥∑—ÈßÕ“√å∑’‡¡’¬·≈–ÀÕ¬·§√ß∫¥
¡’‡ªÕ√å‡ Á́πµå°“√µ‘¥‡™◊ÈÕ∑’Ë¡’·π«‚πâ¡≈¥≈ßµ≈Õ¥√–¬–‡«≈“
°“√∑¥≈Õß ‚¥¬™ÿ¥∑’Ë‰¥â√—∫Õ“√å∑’‡¡’¬¡’‡ªÕ√å‡ Á́πµå°“√
µ‘¥‡™◊ÈÕπâÕ¬∑’Ë ÿ¥„π —ª¥“Àå∑’Ë 10  ®“°º≈¥—ß°≈à“«§“¥«à“
Õ“À“√ ¥¡’§ÿ≥§à“Õ“À“√∑’Ë¥’·≈–‡À¡“– ¡ ∑”„Àâ°ÿâß¡’
 ÿ¢¿“æ¥’  “¡“√∂∑’Ë®–µâ“π∑“πµàÕ°“√µ‘¥‡™◊ÈÕ‰¥â¡“°°«à“
°ÿâß™ÿ¥Õ◊ËπÊ  ÷́Ëß Vogt ·≈–§≥– (1986) °≈à“««à“°ÿâß∑’Ë¡’
¿“«–∑ÿæ‚¿™π“°“√®–µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’ ·µàÀ≈—ß®“°∑’Ë„Àâ
°ÿâß°‘πÕ“À“√∑’Ë ¡∫Ÿ√≥å‡æ’¬ß 4 «—π °≈—∫‰¡àæ∫Õπÿ¿“§
‰«√— ‡ÕÁ¡∫’«’¿“¬„π‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ®÷ß‡™◊ËÕ«à“‡¡◊ËÕ°ÿâß‰¥â√—∫
‚¿™π“°“√∑’Ë¥’®–™à«¬µâ“π∑“π°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’
‡™àπ‡¥’¬«°—∫√“¬ß“π°“√«‘®—¬µà“ßÊ °≈à“««à“Õ“√å∑’‡¡’¬¡’
™’«‘µ√–¬–‚µ‡µÁ¡«—¬‡ªìπÀπ÷Ëß„πÕ“À“√∑’Ë¥’∑’Ë ÿ¥„π°“√‡æ“–
‡≈’È¬ß≈Ÿ°ª≈“·≈–§√— µ“‡™’¬π«—¬ÕàÕπ (Millikin et al.,

1980; Lellis, 1992; Soundarapandian et al., 1998)



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”√–¬–µà“ßÊ

√—™π’  ‚™µ‘°®‘π¥“ ·≈–§≥–211

·¡â¬—ß‰¡à¡’√“¬ß“π∑’Ë°≈à“«∂÷ß°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ„π
µ—« —µ«å À√◊Õ°“√‡ª≈’Ë¬π·ª≈ß∑“ß¿Ÿ¡‘§ÿâ¡°—π‡¡◊ËÕ‰¥â√—∫Õ“À“√
µà“ßÊ °—π  Õ¬à“ß‰√°Áµ“¡‡ªìπ‰ª‰¥â«à“°ÿâß„π™ÿ¥°“√∑¥≈Õß∑’Ë
‰¥â√—∫Õ“√å∑’‡¡’¬·≈–ÀÕ¬·§√ß∫¥ Õ“®°‘π·≈–„™âª√–‚¬™πå
®“°Õ“À“√‰¥â¡“°°«à“°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√ ”‡√Á®√Ÿª ∑”„Àâ
 ÿ¢¿“æ°ÿâß¥’¢÷Èπ¥â«¬ ®÷ß∑”„Àâ¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ≈¥≈ß
‚¥¬ Kolkovski ·≈–§≥– (1997) æ∫«à“Õ“À“√¡’™’«‘µ
·≈–Õ“À“√ ¥®–¡’§«“¡πà“°‘π¡“°°«à“Õ“À“√ ”‡√Á®√Ÿª
‚¥¬‡©æ“–Õ“√å∑’‡¡’¬®–¡’°√¥Õ–¡‘‚πÕ‘ √–  (free  amino

acid) ∫“ßµ—« ‡™àπ ‰°≈´’π (glycine) Õ–≈“π’π (alanine)

Õ“√å®’π’π (arginine)  ·≈–‡∫µ“Õ’π (betaine)  ´÷Ëß¡’º≈
°√–µÿâπ„Àâª≈“ gilthead seabream °‘πÕ“À“√‰¥â¡“°¢÷Èπ
„π¢≥–∑’Ë Wickins (1972) æ∫«à“°“√Õπÿ∫“≈≈Ÿ°°ÿâß
Palaemon serratus «—¬ÕàÕπ¥â«¬Õ“√å∑’‡¡’¬∑”„Àâ°ÿâß¡’
æ—≤π“°“√®“°√–¬–«—¬ÕàÕπ∂÷ß√–¬–‚æ µå≈“«“Õ¬à“ß
√«¥‡√Á«·≈– ¡∫Ÿ√≥å πÕ°®“°π’È„πÕ“À“√ ¥¬—ß¡’‡Õπ‰´¡å
¬àÕ¬‚ª√µ’π∑’Ë‡°‘¥®“°°“√ ≈“¬µ—«¢Õß‚ª√µ’π„πÕ“À“√ ¥
(autolysis) ∑”„ÀâÕ“À“√ “¡“√∂¬àÕ¬·≈–¥Ÿ¥´÷¡‰¥â‡√Á«°«à“
Õ“À“√ ”‡√Á®√Ÿª πÕ°®“°π’Èπà“®–‡ªìπº≈¡“®“°°“√°‘π
Õ“À“√¢Õß°ÿâß∑’Ë¢÷ÈπÕ¬Ÿà°—∫§«“¡ “¡“√∂„π°“√¬àÕ¬¢Õß
Õ“À“√™π‘¥µà“ßÊ À√◊Õ§«“¡«à“ß¢Õß°√–‡æ“–¥â«¬ ‚¥¬
Õ“À“√∑’Ë¡’≈—°…≥–πÿà¡ “¡“√∂¬àÕ¬‰¥â‡√Á«°«à“Õ“À“√∑’Ë·¢Áß
¡’√“¬ß“π«à“°ÿâß°ÿ≈“¥” “¡“√∂¬àÕ¬Õ“À“√„π°√–‡æ“–‰¥â
53% ¿“¬„π 1 ™—Ë«‚¡ß (Marte, 1980) „π¢≥–∑’Ë°ÿâß P.

setiferus  “¡“√∂¬àÕ¬‚ª√µ’π®“°ÀÕ¬π“ß√¡‰¥âÀ¡¥¿“¬
„π 2-3 ™—Ë«‚¡ß (McTigue and Feller, 1989) Õ“À“√∑’Ë
¬àÕ¬‰¥â¥’°«à“®–∂Ÿ°¬àÕ¬À¡¥°àÕπ®÷ß∑”„Àâ°√–‡æ“–Õ“À“√
«à“ß‡√Á«¢÷Èπæ√âÕ¡∑’Ë®–°‘πÕ“À“√‰¥â¡“°°«à“  ¥—ßπ—Èπ°“√
§«∫§ÿ¡ªí®®—¬∑“ß¥â“πÕ“À“√„Àâ¡’§«“¡‡À¡“– ¡°—∫§«“¡
µâÕß°“√¢Õß°ÿâß®–™à«¬„Àâ°ÿâß¡’§«“¡µâ“π∑“πµàÕ°“√µ‘¥‡™◊ÈÕ
¡“°¢÷Èπ

4. »÷°…“º≈¢Õß§«“¡‡§√’¬¥µàÕ°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥

‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥”

®“°º≈°“√ ÿà¡µ—«Õ¬à“ß‡æ◊ËÕµ√«® Õ∫°“√§ßÕ¬Ÿà¢Õß
‡™◊ÈÕ„πª√–™“°√°ÿâß°ÿ≈“¥”À≈—ß°“√∑¥ Õ∫§«“¡‡§√’¬¥∑’Ë
 ¿“«–µà“ßÊ ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß ·≈â«¬â“¬‰ª‡≈’È¬ß„π
 ¿“«–ª°µ‘π“π 3 «—π æ∫«à“°ÿâß°ÿ≈“¥”∑’Ë‰¥â√—∫ ¿“«–

‡§√’¬¥¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬¡“°°«à“™ÿ¥§«∫§ÿ¡ ´÷Ëß
™’È„Àâ‡ÀÁπ«à“§«“¡‡§√’¬¥¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ
‡ÕÁ¡∫’«’„π°ÿâß°ÿ≈“¥” ·µàÀ≈—ß®“°∑¥ Õ∫§«“¡‡§√’¬¥·≈â«π”
°ÿâß°≈—∫¡“‡≈’È¬ßµàÕ„π ¿“«–ª°µ‘ 7 «—π æ∫«à“‡ªÕ√å‡´Áπµå
°“√µ‘¥‡™◊ÈÕ®“°∑ÿ°™ÿ¥°“√∑¥≈Õß¡’§à“‰¡à·µ°µà“ß°—π∑“ß
 ∂‘µ‘ ÷́ËßÕ“®®–‡ªìπ‡æ√“–≈Ÿ°°ÿâß “¡“√∂ª√—∫µ—«·≈–°”®—¥
‡™◊ÈÕÕÕ°®“°µ—«‰¥â  ‚¥¬ Samocha ·≈–§≥– (1998) °≈à“«
«à“Õ“¬ÿ¢Õß°ÿâß‡ªìπªí®®—¬Àπ÷Ëß∑’Ë ”§—≠µàÕ§«“¡ “¡“√∂„π
°“√µâ“π∑“πµàÕ§«“¡‡§√’¬¥ ‚¥¬æ∫«à“≈Ÿ°°ÿâß¢“«·ª´‘øî°
√–¬–‚æ µå≈“«“ 7  ¡’§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ
§«“¡‡§√’¬¥‰¥â¡“°°«à“°ÿâß«—¬ÕàÕπ „π¢≥–∑’Ë Saoud ·≈–
§≥– (2003) æ∫«à“°ÿâß™π‘¥‡¥’¬«°—π√–¬–‚æ µå≈“«“ 15

·≈– 20 ¡’§«“¡ “¡“√∂„π°“√∑π∑“πµàÕ ¿“«–§«“¡‡§Á¡
µË”‰¥â¥’°«à“≈Ÿ°°ÿâß√–¬–‚æ µå≈“«“ 10  ·≈–‡π◊ËÕß®“°≈Ÿ°°ÿâß
∑’Ë»÷°…“„π§√—Èßπ’È‡ªìπ√–¬–‚æ µå≈“«“ 13  ®÷ß‡ªìπ‰ª‰¥â∑’Ë
≈Ÿ°°ÿâß®–¡’§«“¡ “¡“√∂µâ“π∑“πµàÕ§«“¡‡§√’¬¥‰¥â¥’ ∑”„Àâ
‰¡àæ∫§«“¡·µ°µà“ß¢Õß‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’
„π≈Ÿ°°ÿâßÕ¬à“ß™—¥‡®π

 à«π°“√∑¥ Õ∫§«“¡‡§√’¬¥∑’Ë ¿“«–µà“ßÊ ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß æ∫‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‡©≈’Ë¬„π™ÿ¥°“√
∑¥≈Õß‚¥¬‡©æ“–™ÿ¥∑’Ë®”≈Õß ¿“«–°“√¢π àß¡“°°«à“™ÿ¥
§«∫§ÿ¡π—Èπ Õ“®‡ªìπ‡æ√“–°ÿâß∑’ËÕ¬Ÿà„π ¿“«–∑’Ë¡’§«“¡‡§√’¬¥
®“°§«“¡Àπ“·πàπ Ÿß (1000 µ—«/≈‘µ√)  ª√–°Õ∫°—∫§à“
ÕÕ°´‘‡®π≈–≈“¬πÈ”µË” (1.63 ¡°./≈‘µ√) ‡ªìπ‡«≈“π“π®÷ß
∑”„Àâ°“√µ‘¥‡™◊ÈÕ‡æ‘Ë¡¢÷Èπ  ´÷Ëß °‘®°“√ ·≈–§≥– (2543) æ∫
«à“°ÿâß°ÿ≈“¥”¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡  °“√∑”ß“π¢Õß‡ÕÁπ‰´¡å
øïπÕ≈ÕÕ°´‘‡¥  ·≈–‡ªÕ√å‡´Áπµå°“√®—∫°‘π ‘Ëß·ª≈°ª≈Õ¡
¢Õß‡¡Á¥‡≈◊Õ¥≈¥≈ß ‡¡◊ËÕÕ¬Ÿà„π ¿“«–ÕÕ° ‘́‡®π≈–≈“¬πÈ”µË”
(0.9-1.2 ¡°./≈‘µ√) À√◊ÕÕÿ≥À¿Ÿ¡‘µË” (25ºC) ´÷Ëßªí®®—¬
¥—ß°≈à“«πà“®–∑”„Àâ°ÿâß¡’‚Õ°“ µ‘¥‡™◊ÈÕ‰¥â¡“°¢÷Èπ  Õ¥§≈âÕß
°—∫ Liao ·≈–§≥– (1988) ∑’Ë√“¬ß“π«à“§«“¡Àπ“·πàπ
°“√„ÀâÕ“°“» Õÿ≥À¿Ÿ¡‘πÈ” §«“¡‡§Á¡ §ÿ≥¿“æπÈ” √«¡∑—Èß
¢Õß‡ ’¬∑’Ë —µ«åª≈àÕ¬ÕÕ°¡“‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë àßº≈„Àâ
‡°‘¥§«“¡‡§√’¬¥„π°“√¢π àß°ÿâß§ÿ√ÿ¡à“ ·≈– Kautsky ·≈–
§≥– (2000) æ∫«à“°“√‡ª≈’Ë¬π·ª≈ß„π™à«ß°«â“ß¢Õß
ªí®®—¬µà“ßÊ ‰¥â·°à ÕÕ°´‘‡®π §«“¡‡§Á¡ ·≈–Õÿ≥À¿Ÿ¡‘ ®–
‡æ‘Ë¡§«“¡‡§√’¬¥„Àâ°—∫°ÿâß ∑”„Àâ°ÿâß¡’°“√¬Õ¡√—∫µàÕ‡™◊ÈÕ·≈–
‡°‘¥‚√§‰¥âßà“¬¢÷Èπ Õ¬à“ß‰√°Áµ“¡§«“¡ “¡“√∂„π°“√
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µâ“π∑“πµàÕ ¿“«–§«“¡‡§√’¬¥®“°°“√‡ª≈’Ë¬π·ª≈ß§«“¡
‡§Á¡¢÷ÈπÕ¬Ÿà°—∫ “¬æ—π∏ÿå¢Õß°ÿâß¥â«¬  ‡™àπ  Bray ·≈–§≥–
(1994) æ∫«à“°ÿâß¢“«·ª´‘øî° “¬æ—π∏ÿå®“°‡Õ°«“¥Õ√å¡’
§«“¡ “¡“√∂„π°“√∑π∑“πµàÕ ¿“«–§«“¡‡§Á¡µË”‰¥â
¥’°«à“ “¬æ—π∏ÿå®“°‡¡Á°´‘‚°  „π¢≥–∑’Ë°ÿâß°ÿ≈“¥”·≈–°ÿâß
°ÿ≈“≈“¬ “¬æ—π∏ÿå∑’Ë‡≈’È¬ß„πµ–«—πÕÕ°°≈“ß “¡“√∂‡®√‘≠
‡µ‘∫‚µ‰¥â¥’„ππÈ”∑’Ë¡’§«“¡‡§Á¡ Ÿß  ¥—ßπ—Èπ°“√§«∫§ÿ¡ ¿“«–
µà“ßÊ „π√–À«à“ß°“√‡≈’È¬ß À√◊Õ°“√¢π àß≈Ÿ°°ÿâß√–¬–∑’Ë¡’
§«“¡·¢Áß·√ß  √«¡∑—Èß°“√§«∫§ÿ¡ªí®®—¬·«¥≈âÕ¡ ‡™àπ
Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥ÕÕ°´‘‡®π≈–≈“¬πÈ”„Àâ‡À¡“– ¡ ®÷ß¡’
§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËºŸâª√–°Õ∫°“√®–µâÕß§”π÷ß∂÷ß ‡æ√“–
ªí®®—¬¥—ß°≈à“«®–™à«¬≈¥‚Õ°“ °“√µ‘¥‡™◊ÈÕ„π°ÿâß≈ß‰¥â∑“ß
Àπ÷Ëß

 √ÿªº≈°“√∑¥≈Õß

®“°°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß°“√µ‘¥‡™◊ÈÕ„π°ÿâß
°ÿ≈“¥”„π§√—Èßπ’È∑”„Àâ∑√“∫«à“°ÿâß°ÿ≈“¥”®–¡’°“√‡ª≈’Ë¬π
·ª≈ß°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’‚¥¬®–‡√‘Ë¡µ‘¥‡™◊ÈÕ‡¡◊ËÕ°ÿâß‡¢â“ Ÿà
√–¬–‚æ µå≈“«“ 1 ´÷Ëß‡ªìπ√–¬–∑’Ë‡√‘Ë¡°‘πÕ“À“√ ·≈–°“√
µ‘¥‡™◊ÈÕ®–¡’§«“¡√ÿπ·√ß¡“°¢÷Èπ‡¡◊ËÕ‡¢â“ Ÿà√–¬–‚æ µå≈“«“
5 ·≈– 10 ·µà∑—Èßπ’È°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’®–‡√‘Ë¡≈¥≈ß
À≈—ßπ”°ÿâß‰ª‡≈’È¬ß„π∫àÕ¥‘π ´÷Ëß‡ªìπ√–∫∫°“√‡≈’È¬ß∑’Ë¡’°ÿâß
Àπ“·πàππâÕ¬°«à“∫àÕÕπÿ∫“≈ ·≈–πà“®–∑”„Àâ°ÿâß¡’§«“¡
µâ“π∑“πµàÕ‚√§‰«√— ‡ÕÁ¡∫’«’¡“°¢÷Èπ  πÕ°®“°π—Èπ¬—ßæ∫«à“
°“√§ßÕ¬Ÿà¢Õß‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„πµ—«°ÿâß°ÿ≈“¥”¬—ß¢÷Èπ°—∫
ªí®®—¬·«¥≈âÕ¡µà“ßÊ ‡™àπ ™π‘¥¢ÕßÕ“À“√∑’Ë°ÿâß‰¥â√—∫ ‚¥¬
æ∫«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√ ¥§◊ÕÕ“√å∑’‡¡’¬·≈–ÀÕ¬·§√ß∫¥
®–¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡™◊ÈÕ‰«√— ‡ÕÁ¡∫’«’„π°≈ÿà¡ª√–™“°√
πâÕ¬°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª ·≈–æ∫≈Ÿ°°ÿâß∑’Ë‰¥â
√—∫§«“¡‡§√’¬¥®“°°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘ §«“¡‡§Á¡„π
™à«ß°«â“ß √«¡∑—Èß°“√≈¥≈ß¢Õßª√‘¡“≥ÕÕ° ‘́‡®π≈–≈“¬πÈ”
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