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∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈·≈–ªØ‘ —¡æ—π∏å¢Õß°“√·¬°‡æ»·≈–°“√μ—¥°â“¡
μàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–º≈º≈‘μ¢Õß°ÿâß°â“¡°√“¡ (Macrobrachium rosenbergii De Man 1879)
„π°“√‡≈’È¬ß„π°√–™—ß ª≈àÕ¬°ÿâß°â“¡°√“¡¢π“¥‡©≈’Ë¬ 5.0 °√—¡„π°√–™—ß∑’Ëμ—ÈßÕ¬Ÿà„π∫àÕπÈ”‡π◊ÈÕ∑’Ë
900 μ√¡. °“√∑¥≈Õß·∫àß‡ªìπ 6 °≈ÿà¡Ê≈– 4 ´È”§◊Õ (1) °ÿâß‡æ»ºŸâμ—¥°â“¡ (2) °ÿâß‡æ»ºŸâª°μ‘ (3) °ÿâß
‡æ»‡¡’¬μ—¥°â“¡ (4) °ÿâß‡æ»‡¡’¬ª°μ‘ (5) °ÿâß‡æ»ºŸâ+‡æ»‡¡’¬ (1:1) μ—¥°â“¡ ·≈–  (6) °ÿâß‡æ»ºŸâ+‡æ»
‡¡’¬ª°μ‘ Õ—μ√“ª≈àÕ¬°√–™—ß≈– 30 μ—«/μ“√“ß‡¡μ√ ‡¡◊ËÕ ‘Èπ ÿ¥‡«≈“°“√∑¥≈Õß 4 ‡¥◊Õπæ∫«à“ °≈ÿà¡
°ÿâß‡æ»ºŸâμ—¥°â“¡¡’°“√‡μ‘∫‚μ Ÿß∑’Ë ÿ¥Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬¡’πÈ”Àπ—°‡©≈’Ë¬  26.80+ 0.56
°√—¡  ·≈–°≈ÿà¡∑’Ë¡’πÈ”Àπ—°√Õß≈ß¡“μ“¡≈”¥—∫‰¥â·°à °≈ÿà¡°ÿâß‡æ»ºŸâª°μ‘ °ÿâßº ¡∑—Èß Õß‡æ»μ—¥°â“¡
°ÿâß‡æ»‡¡’¬μ—¥°â“¡ ·≈–°ÿâß‡æ»‡¡’¬ª°μ‘ ÷́ËßπÈ”Àπ—°‡©≈’Ë¬ ‡∑à“°—∫ 25.10+0.02, 22.30+0.18,
20.75+0.13, 20.20+0.04 ·≈– 20.05+0.08 °√—¡ ·≈–§«“¡¬“«‡©≈’Ë¬ Ÿß ÿ¥¢Õß°ÿâß‡æ»ºŸâμ—¥°â“¡ ‡∑à“°—∫
16.70+0.21 ́ ¡. √Õß≈ß¡“„π≈”¥—∫‡¥’¬«°—π ‡∑à“°—∫ 16.50+0.2, 14.25+0.06, 14.20+0.13, 13.95+0.05
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·≈– 13.30+0.06 ´¡. μ“¡≈”¥—∫ ´÷Ëß àßº≈„Àâº≈º≈‘μ‚¥¬√«¡¢Õß°ÿâß°≈ÿà¡°ÿâß‡æ»ºŸâμ—¥°â“¡π’È ¡’§à“
 Ÿß∑’Ë ÿ¥‡∑à“°—∫ 659.28+13.78 °√—¡/°√–™—ß, √Õß≈ß¡“„π≈”¥—∫‡¥’¬«°—π ‡∑à“°—∫ 521.82+4.21,
496.98+3.90, 485.55+08, 418.14+8.28 ·≈– 403.01+1.61..°√—¡/°√–™—ß μ“¡≈”¥—∫
°“√μ—¥°â“¡¢Õß°ÿâß  ¡’º≈∑”„ÀâÕ—μ√“°“√‡®√‘≠‡μ‘∫‚μ®”‡æ“– (SGR) Õ—μ√“°“√‡μ‘∫‚μ√“¬«—π (DGR)
·≈–Õ—μ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ (FCR) ¡’·π«‚πâ¡∑—Ë«‰ª¥’°«à“°ÿâß°≈ÿà¡∑’Ë‰¡àμ—¥°â“¡ º≈°“√
«‘‡§√“–Àå¬—ßæ∫«à“ªØ‘ —¡æ—π∏å√–À«à“ß°“√‡≈’È¬ß·∫∫·¬°‡æ»·≈–°“√μ—¥°â“¡ ¡’º≈μàÕ°“√‡μ‘∫‚μ
ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√ ·≈–°“√„™â‚ª√μ’π (PER) Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) „π°ÿâß∑—Èß Õß‡æ»

§” ”§—≠ : °ÿâß°â“¡°√“¡, °“√‡≈’È¬ß·∫∫·¬°‡æ», °“√μ—¥°â“¡ ·≈–°“√‡≈’È¬ß°ÿâß„π°√–™—ß

Abstract

This study was conducted to determine the effects of monosex culture and chelipe-removal in
cage culture of giant freshwater prawn Macrobrachium rosenbergii. Juvenile prawns (5.0 g) were
stocked in experimental cages in 900 m2 pond. Six treatments at four replicates: (1) Chelipe-
removal males, (2) Normal males, (3) Chelipe-removal females, (4) Normal females, (5) Chelipe-
removal mix (1:1 ratio) males and females  and (6) Normal  mix (1:1 ratio) prawns, each was used
30 prawns m-2 of cage bottom. Significantly highest growth (P<0.05) was achieved by the monosex
culture of chelipe-removal male prawns, with the mean weight of 26.80+0.56 g at harvest, followed
by normal males, chelipe-removal mixed prawns, chelipe-removal females, normal females, and
normal mix prawns, with a mean weight of 25.10+0.02g and 22.30+0.18g, 20.75+0.13g,
20.20+ 0.04g and 20.05+0.08g respectively. Consequently, daily growth rate (DGR) and specific
growth rate (SGR), were also significantly greater for the monosex culture of chelipe-removal
male prawns. Better final survivals were demonstrated by the chelipe-removal groups and FCR
are also significantly improved. There were significant interactions (P<0.05) between sex and
removal of chelipes on major growth performance, feed utilization and protein efficiency ratio
(PER) in both male and female prawns.

Keywords : Giant freshwater prawn; Macrobrachium rosenbergii; Monosex culture;
Chelipe- removal, cage culture.
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¿“æ∑’Ë 2 °ÿâß°â“¡°√“¡· ¥ß°â“¡°ÿâß çchelipeé (1)
·≈–μ”·Àπàß¢Õß°“√μ—¥°â“¡ (2)

°“√‡≈’È¬ß„πÕ—μ√“ª≈àÕ¬μË” √à«¡°—∫°“√„ à«— ¥ÿ„π

∫àÕ‡≈’È¬ß®–„Àâº≈º≈‘μ ·≈–πÈ”Àπ—°μ—«‡©≈’Ë¬ Ÿß¢÷Èπ

°“√‡≈’È¬ß°ÿâ ß°â“¡°√“¡„π°√–™—ß°Á ‡ªìπ

Õ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë¡’√“¬ß“π„πª√–‡∑»‰∑¬

(Singholka. and Virojana, 1987) ·≈–„πª√–‡∑»

„°≈â‡§’¬ß‡™àπ øî≈‘ªªîπ å  ‘ß§‚ª√å ·≈–Õ‘π‡¥’¬

√«¡∑—Èß°“√‡≈’È¬ß„π§Õ° (Pena and Prospero, 1984,

Cuvin-Aralar et al. 2007)

∂÷ß·¡â«à“°ÿâß°â“¡°√“¡®–¡’§ÿ≥≈—°…≥–∑’Ë‡¥àπ

·≈–‡À¡“–„π°“√‡ªìπ —μ«å‡»√…∞°‘® ·μà¢âÕ®”°—¥

Õ’°ª√–°“√Àπ÷Ëß¢Õß°ÿâß™π‘¥π’È §◊Õ °“√‡μ‘∫‚μ∑’Ë

‰¡à ¡Ë”‡ ¡ÕÀ√◊Õ°“√·μ° Size ¢Õß°ÿâß°â“¡°√“¡

‡æ»ºŸâ ‡°’Ë¬«‡π◊ËÕß°—∫ªí®®—¬¿“¬„π¢Õßª√–™“°√

°ÿâß°â“¡°√“¡´÷Ëß‡√’¬°«à“ Heterogenous Individual

Growth À√◊Õ HIG (Rajeet and Kurup, 2002) ∑”„Àâ

°ÿâß‡æ»ºŸâ ∂Ÿ°®—¥‡ªìπ 3 °≈ÿà¡‰¥â·°à°ÿâß°≈ÿà¡μ—«‡≈Á° Small

male (SM) ´÷Ëß¡’πÈ”Àπ—°μ—Èß·μà 5-20 °√—¡/μ—«

¡’ª√–¡“≥ 50%  °ÿâß°≈ÿà¡°â“¡ ’ â¡ Orange clawed

male (OCM) ¡’ª√–¡“≥ 40% ́ ÷Ëß¡’πÈ”Àπ—°μ—Èß·μà 30-

180 °√—¡/μ—« ·≈– °ÿâß°≈ÿà¡°â“¡ ’πÈ”‡ß‘π Blue clawed

(BCM) ´÷Ëß¡’πÈ”Àπ—°¡“°∑’Ë ÿ¥‰¥â∂÷ß 250 °√—¡/μ—«

¡’ª√–¡“≥ 10%) ®÷ßπ—∫«à“ HIG ‡ªìπªí®®—¬®”°—¥

(Limiting factor) μàÕ§«“¡ ¡Ë”‡ ¡Õ¢Õß°“√‡®√‘≠

‡μ‘∫‚μ ·≈–¡’º≈μàÕº≈º≈‘μ‚¥¬√«¡¢Õß√–∫∫°“√

‡≈’È¬ß°ÿâß‚¥¬μ√ß (Garcia-Perez et al. 2000) ¥—ßπ—Èπ

°“√·¬°‡æ»‡≈’È¬ß ·≈–°“√μ—¥°â“¡ (chelipes) ¢Õß

°ÿâß®÷ßπà“®–‡ªìπ°“√™à«¬≈¥ªí≠À“°“√°‘π°—π‡Õß

(cannibalism) ¢Õß°ÿâß‰¥â Õ“® àßº≈μàÕ°“√≈¥ HIG ¢Õß

ª√–™“°√°ÿâß‰¥â °“√»÷°…“π’È®÷ß¥”‡π‘π°“√‚¥¬

¡’«—μ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘πº≈·≈–ªØ‘ —¡æ—π∏å

¢Õß°“√·¬°‡æ»·≈–°“√μ—¥°â“¡μàÕ°“√‡®√‘≠

‡μ‘∫‚μ·≈–º≈º≈‘μ¢Õß°ÿâß°â“¡°√“¡ (Macrobrachium

rosenbergii De Man 1879) „π°“√‡≈’È¬ß„π°√–™—ß

Õÿª°√≥å·≈–«‘∏’°“√»÷°…“
°“√‡μ√’¬¡°√–™—ß·≈–ª≈àÕ¬°ÿâß

¥”‡π‘π°“√∑¥≈Õß„π∫àÕ‡≈’È¬ß —μ«åπÈ” ¢π“¥

900 μ“√“ß‡¡μ√ ≈÷° 1 ‡¡μ√ ¢Õß “¢“«‘™“ª√–¡ß

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈Õ’ “π «‘∑¬“‡¢μ

 ÿ√‘π∑√å „π™à«ß√–À«à“ß‡¥◊Õπ°√°Æ“§¡ ∂÷ßæƒ»®‘-

°“¬π 2552 ‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ Randomized

complete block design (RCBD) ª√–°Õ∫¥â«¬°≈ÿà¡

∑¥≈Õß 6 °≈ÿà¡Ê ≈– 4 ́ È” ‰¥â·°à (1) °ÿâß‡æ»ºŸâμ—¥°â“¡

(2) °ÿâß‡æ»ºŸâª°μ‘ (3) °ÿâß‡æ»‡¡’¬μ—¥°â“¡ (4) °ÿâß‡æ»

‡¡’¬ª°μ‘ (5) °ÿâß‡æ»ºŸâ+‡æ»‡¡’¬ (1:1) μ—¥°â“¡ ·≈–

(6) °ÿâß‡æ»ºŸâ+‡æ»‡¡’¬ª°μ‘ πÈ”Àπ—°‡√‘Ë¡μâπ‡©≈’Ë¬

5.0+0.20 °√—¡ ·≈–§«“¡¬“«‡©≈’Ë¬ 7.2+ 0.17 ´¡.

ª≈àÕ¬„π°√–™—ß¢π“¥ °«â“ßx¬“«x≈÷°: 1x1x1 ¡3

„πÕ—μ√“ 30 μ—«/μ“√“ß‡¡μ√ ·μà≈–°√–™—ß®–¡’∂“¥

„ÀâÕ“À“√·¢«π„Àâ Ÿß¢÷Èπ®“°æ◊Èπ°√–™—ß‡≈Á°πâÕ¬ ·≈–

¬“ß√∂®—°√¬“π¬πμå∑’Ë„™â·≈â« «“ßÕ¬Ÿàæ◊Èπ°√–™—ß∑’ËªŸ

¥â«¬ºâ“æ≈“ μ‘°·≈–¥‘πμ–°Õπ (¿“æ∑’Ë 1)

¿“æ∑’Ë 1 · ¥ß°√–™—ß ·≈– à«πª√–°Õ∫: ∂“¥
„ àÕ“À“√ (A) ·≈–¬“ß√∂®—°√¬“π¬πμå
„™â·≈â« (B)

  ∑”°“√μ—¥°â“¡°ÿâß„π°≈ÿà¡∑¥≈Õß∑’Ë 2 4 ·≈–

6 ‚¥¬„™â°√√‰°√∑’Ëª≈Õ¥‡™◊ÈÕ‚√§ ·≈â«®ÿà¡„π “√

≈–≈“¬¬“‡À≈◊Õß §«“¡‡¢â¡¢âπ 1.0 ppm (¿“æ∑’Ë 2)
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°“√„ÀâÕ“À“√·≈–°“√ªØ‘∫—μ‘¥Ÿ·≈
„π°“√‡≈’È¬ß°ÿâß™à«ß 2 ‡¥◊Õπ·√°„ÀâÕ“À“√

„πÕ—μ√“ 5% ¢ÕßπÈ”Àπ—°√«¡/«—π «—π≈– 3 §√—Èß

„π‡«≈“ 06.00 π, 12.00 π ·≈– 18.00 π Õ“À“√°ÿâß

∑’Ë„™â‡ªìπÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª (‚ª√μ’π 35%) μ√«®

«—¥·≈–∫—π∑÷°πÈ”Àπ—° §«“¡¬“« ·≈–ª√—∫ª√‘¡“≥

Õ“À“√„Àâ Õ¥§≈âÕß°—∫πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ ∑ÿ°Ê

2  —ª¥“Àå ∑”°“√μ√«® Õ∫·≈–∑”§«“¡ –Õ“¥

∂“¥„ÀâÕ“À“√°ÿâß„π°√–™—ß°àÕπ„ÀâÕ“À“√∑ÿ°§√—Èß

‡æ◊ËÕ„Àâ·πà„®«à“ª√“»®“°¡Ÿ≈·≈–‡»…Õ“À“√

‡¡◊ËÕ‡¢â“ Ÿà‡¥◊Õπ∑’Ë 3 ·≈– 4 ‡ª≈’Ë¬πª√‘¡“≥Õ“À“√

∑’Ë„Àâ‡ªìπ 3% ¢ÕßπÈ”Àπ—°√«¡/«—π æ√âÕ¡∑—Èß®¥

∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë„Àâ∑—ÈßÀ¡¥

°“√ª√–‡¡‘π°“√‡®√‘≠‡μ‘∫‚μ¢Õß°ÿâß
¢âÕ¡Ÿ≈∑’Ë‰¥â∫—π∑÷°®“°°“√‡≈’È¬ß°ÿâß°â“¡°√“¡

√–¬–‡«≈“ 120 «—π ‰¥â·°à ª√‘¡“≥Õ“À“√ πÈ”Àπ—°

§«“¡¬“« π”¡“„™â„π°“√§”π«≥§à“æ“√“¡‘‡μÕ√å

™’È«—¥°“√‡®√‘≠‡μ‘∫‚μ¢Õß°ÿâß°â“¡°√“¡¥—ßπ’È Õ—μ√“

°“√‡®√‘≠‡μ‘∫‚μ®”‡æ“– (Specific Growth Rate;

SGR), Õ—μ√“·≈°‡π◊ÈÕ (Feed Conversion Ratio; FCR)

Õ—μ√“‡æ‘Ë¡πÈ”Àπ—°μàÕ«—π (Daily Growth Rate; DGR)

Õ—μ√“√Õ¥ (Survival Rate) ·≈–ª√– ‘∑∏‘¿“æ¢Õß

°“√„™âª√–‚¬™πå‚ª√μ’π®“°Õ“À“√(Protein Efficiency

Ratio; PER) ®“° Ÿμ√μàÕ‰ªπ’È

SGR = (ln ππ.‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß - ln

ππ.‡¡◊ËÕ·√°ª≈àÕ¬)/®”π«π«—π„π°“√‡≈’È¬ß x 100

DGR = (ππ.‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß - ππ.

‡¡◊ËÕ·√°ª≈àÕ¬)/®”π«π«—π„π°“√‡≈’È¬ß

FCR = ππ.Õ“À“√∑’Ë„™â‡≈’È¬ß/ππ.∑’Ë‡æ‘Ë¡¢÷Èπ

PER = ππ.∑’Ë‡æ‘Ë¡¢÷Èπ/ª√‘¡“≥ protein „π

Õ“À“√∑’Ë°‘π

ª√–‡¡‘πÕ—μ√“√Õ¥¢Õß°ÿâß∑ÿ°™ÿ¥∑¥≈Õß

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß ∑”°“√μ√«® Õ∫≈—°…≥–

¢Õß°ÿâß ∫—π∑÷°®”π«π°ÿâß‡æ»ºŸâ °≈ÿà¡μ—«‡≈Á° (SM)

°ÿâß°≈ÿà¡°â“¡ ’πÈ”‡ß‘π (BCM) ·≈– °ÿâß°≈ÿà¡°â“¡ ’ â¡

(OCM) ∑’Ëæ∫  à«π°ÿâß‡æ»‡¡’¬ ∫—π∑÷°®”π«π°ÿâß∑’Ë

°”≈—ß¡’‰¢à (reproductive females RF) ·≈–°ÿâßμ—«

‡¡’¬∑—Ë«‰ª (virgin females VF) ∑’Ëæ∫

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß°ÿâß·μà≈–
™ÿ¥∑¥≈Õß

∑”°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß°ÿâß

‚¥¬π”μ—«Õ¬à“ß°ÿâß°àÕπ°“√∑¥≈Õß ·≈– ‘Èπ ÿ¥°“√

∑¥≈Õß·μà≈–™ÿ¥ ¡“«‘‡§√“–Àåμ“¡«‘∏’°“√¢Õß AOAC

(1995) „πÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ∑√“∫§à“ §«“¡™◊Èπ

‚ª√μ’π ‰¢¡—π ·≈– ‡∂â“∂à“π ‡æ◊ËÕ∑’Ë®–∑√“∫∂÷ßº≈¢Õß

°“√·¬°‡æ» °“√μ—¥°â“¡∑’Ë¡’μàÕÕß§åª√–°Õ∫∑“ß

‡§¡’¢Õß°ÿâß ·≈–ª√– ‘∑∏‘¿“æ¢Õß°“√„™âª√–‚¬™πå

‚ª√μ’π¢Õß°ÿâß∑¥≈Õß·μà≈–™ÿ¥

°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”
∑”°“√μ√«®«‘‡§√“–ÀåπÈ”¿“¬„π°√–™—ß∑ÿ°Ê

 —ª¥“Àå „π‡«≈“ 08.00 π ·≈– 13.00 π ‡æ◊ËÕ∑√“∫

§à“ ÕÕ°´‘‡®π∑’Ë≈–≈“¬„ππÈ” (DO) §«“¡‡ªìπ°√¥

‡ªìπ¥à“ß (pH) Õÿ≥À¿Ÿ¡‘ ·Õ¡‚¡‡π’¬√«¡ ·≈–

·Õ¡‚¡‡π’¬‰¡à¡’ª√–®ÿ ‚¥¬‡§√◊ËÕß YSI Model 57

oxygen meter ·≈–°“√«‘‡§√“–Àåμ“¡«‘∏’°“√¢Õß

APHA (1975)  à«π§«“¡‚ª√àß· ß¢ÕßπÈ”«—¥¥â«¬

Secchi disc (Boyd,1982)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß¢âÕ¡Ÿ≈°“√

‡®√‘≠‡μ‘∫‚μ Õ—μ√“√Õ¥ SGR, DGR, FCR ·≈– PER

√–À«à“ß°≈ÿà¡∑¥≈Õß ‚¥¬ Analysis of Variance

(ANOVA) °“√«‘‡§√“–ÀåªØ‘ —¡æ—π∏å√–À«à“ß °“√·¬°

‡æ»·≈–°“√μ—¥°â“¡μàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–

º≈º≈‘μ¢Õß°ÿâß „™â«‘∏’ factorial (3x2) √–À«à“ßªí®®—¬

À≈—°§◊Õ ‡æ» (ºŸâ/‡¡’¬/º ¡) ·≈–°â“¡(°ÿâßμ—¥°â“¡/

°ÿâßª°μ‘) ‚¥¬„™â ‚ª√·°√¡ SPSS 11.5 ∑¥ Õ∫
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§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬ Duncanûs Multiple

Range Test (DMRT) ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ‚¥¬

‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑’Ë‡ªìπ§à“‡ªÕ√å‡ Á́πμå„Àâ‡ªìπ§à“ arcsine

°àÕππ”‰ª∑”°“√«‘‡§√“–Àå∑“ß ∂‘μ‘

º≈°“√»÷°…“
§ÿ≥¿“æ¢ÕßπÈ”μ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß

º≈°“√μ√«®«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑—Èß„π

°√–™—ß∑¥≈Õß∑—Èß 6 °≈ÿà¡∑¥≈Õß §ÿ≥¿“æ¢ÕßπÈ”

„π·ª≈ß∑¥≈Õß (μ“√“ß∑’Ë 1) æ∫«à“ §ÿ≥¿“æ‚¥¬√«¡

Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à¡’º≈°√–∑∫μàÕ°“√‡®√‘≠‡μ‘∫‚μ ¢Õß

°ÿâß°â“¡°√“¡ §à“‡©≈’Ë¬¢Õß pH, (6.6+0.17, (Õÿ≥À¿Ÿ¡‘

24.89+2.15 ª√‘¡“≥ÕÕ°´‘‡®π„ππÈ” 4.04+0.21

·Õ¡‚¡‡π’¬ 0.50+0.10 ·Õ¡‚¡‡π’¬·∫∫‰¡à¡’ª√–®ÿ

0.08+0.01 ·≈–§«“¡‚ª√àß· ß 36.11+0.93

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

(P<0.05)

°“√‡®√‘≠‡μ‘∫‚μ¢Õß°ÿâß
μ“√“ß∑’Ë 2 · ¥ßº≈°“√ª√–‡¡‘π°“√‡®√‘≠

‡μ‘∫‚μ¢Õß°ÿâß„π°√–™—ß∑¥≈Õß∑—Èß 6 °≈ÿà¡∑¥≈Õß

ª√“°Ø«à“°ÿâß‡æ»ºŸâ∑’Ëμ—¥°â“¡ ¡’°“√‡μ‘∫‚μ Ÿß∑’Ë ÿ¥

Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬¡’πÈ”Àπ—°‡©≈’Ë¬ 26.80

+0.56 °√—¡ ·≈–°≈ÿà¡∑’Ë¡’πÈ”Àπ—°√Õß≈ß¡“μ“¡

pH 6.6+0.17 6.40 - 6.90

Temperature (oC ) 24.89+2.15 21.0- 28.0

Dissolved oxygen (mg/L) 4.04+0.21 3.70-4.30

Total ammonia nitrogen (mg/L) 0.50+0.10 0.45 -0.63

Unionized ammonia nitrogen (mg/L) 0.08+0.01 0.07-0.09

Secchi disc depth (cm) 36.11+0.93 35.0 - 37.0

Water depth (m) 1.00 -

μ“√“ß∑’Ë 1 º≈°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑’Ë ”§—≠¢ÕßπÈ”„π°√–™—ß μ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß
Parameter Mean + SD Range

ª√‘¡“≥¢Õßæ“√“¡‘‡μÕ√å§ÿ≥¿“æ‚¥¬√«¡∂◊Õ«à“¡’§«“¡‡À¡“– ¡μàÕ°“√¥”√ß™’«‘μ¢Õß°ÿâß μ“¡∑’Ë√–∫ÿ„π

√“¬ß“π¢Õß Boyd and Zimmerman (2000)

μ“√“ß∑’Ë 2 §à“‡©≈’Ë¬¢ÕßÕß§åª√–°Õ∫°“√‡®√‘≠‡μ‘∫‚μ º≈º≈‘μ Õ—μ√“√Õ¥ ·≈–ª√– ‘∑∏‘¿“æ
°“√„™âÕ“À“√ ¢Õß°ÿâß μ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß 4 ‡¥◊Õπ
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≈”¥—∫‰¥â·°à °≈ÿà¡°ÿâß‡æ»ºŸâª°μ‘ °ÿâßº ¡∑—Èß Õß‡æ»

μ—¥°â“¡ °ÿâß‡æ»‡¡’¬μ—¥°â“¡ ·≈–°ÿâß‡æ»‡¡’¬ª°μ‘ ÷́Ëß

πÈ”Àπ—°‡©≈’Ë¬ ‡∑à“°—∫ 25.10+0.02, 22.30+0.18,

20.75+0.13, 20.20+0.04 ·≈– 20.05+0.08 °√—¡

(¿“æ∑’Ë 3) ·≈–§«“¡¬“«‡©≈’Ë¬ Ÿß ÿ¥¢Õß°ÿâß‡æ»ºŸâ

μ—¥°â“¡ ‡∑à“°—∫ 16.70+0.21 ´¡. √Õß≈ß¡“„π≈”¥—∫

=‡¥’¬«°—π ‡∑à“°—∫ 16.50+0.2, 14.25+0.06,

14.20+0.13, 13.95+0.05 ·≈– 13.30+0.06 ´¡.

μ“¡≈”¥—∫ ÷́Ëß àßº≈„Àâº≈º≈‘μ‚¥¬√«¡¢Õß°ÿâß°≈ÿà¡

°ÿâß‡æ»ºŸâμ—¥°â“¡π’È ¡’§à“ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 659.28+13.78

°√—¡/°√–™—ß,√Õß≈ß¡“„π≈”¥—∫‡¥’¬«°—π ‡∑à“°—∫

521.82+4.21, 496.98+3.90, 485.55+08, 418.14+8.28

·≈– 403.01+1.61°√—¡μàÕ°√–™—ß μ“¡≈”¥—∫

Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ®”‡æ“– (SGR) ¢Õß

°ÿâß°≈ÿà¡‡æ»‡¡’¬ª°μ‘ °≈ÿà¡°ÿâßº ¡2‡æ»μ—¥°â“¡ ‰¡à

·μ°μà“ß°—π∑“ß ∂‘μ‘ ·μàæ∫«à“ §à“ SGR „π°≈ÿà¡

°ÿâß‡æ»ºŸâμ—¥°â“¡ Ÿß∑’Ë ÿ¥ (1.94+0.09) Õ¬à“ß¡’π—¬ ”§—≠

‡¡◊ËÕ‡ª√’¬∫°—∫°≈ÿà¡°ÿâß‡æ»‡¡’¬ª°μ‘∑’Ë¡’§à“μË”∑’Ë ÿ¥

‡∑à“°—∫ 1.63+0.03 Õ—μ√“°“√‡μ‘∫‚μ√“¬«—π (DGR)

 Ÿß ÿ¥„π°≈ÿà¡°ÿâß‡æ»ºŸâμ—¥°â“¡ ‡∑à“°—∫ 0.181 °√—¡

μàÕ«—π ·≈–μË”∑’Ë ÿ¥‡∑à“°—∫ 0.125 °√—¡/«—π„π°≈ÿà¡

°ÿâßº ¡ 2 ‡æ»μ—¥°â“¡ ·≈–Õ—μ√“°“√‡ª≈’Ë¬πÕ“À“√

‡ªìπ‡π◊ÈÕ (FCR) ·≈–Õ—μ√“√Õ¥¢Õß°ÿâß°≈ÿà¡∑’Ëμ—¥°â“¡

„π¿“æ√«¡ ¡’·π«‚πâ¡∑—Ë«‰ª¥’°«à“°ÿâß°≈ÿà¡∑’Ë‰¡àμ—¥°â“¡

§à“‡©≈’Ë¬¢Õß°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”Àπ—°°ÿâß μ“¡√–¬–

‡«≈“∑’Ëºà“π‰ª·μà≈–™à«ß 2  —ª¥“Àå §àÕ¬Ê  Ÿß¢÷Èπ

‡æ’¬ß‡≈Á°πâÕ¬„π™à«ß 1 ‡¥◊Õπ·√° ·≈–‡æ‘Ë¡¢÷Èπ

Õ¬à“ß™—¥‡®π„π‡«≈“μàÕ¡“ (¿“æ∑’Ë 3)

¥â“πÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß°ÿâß (μ“√“ß∑’Ë 3)

æ∫«à“‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß

§«“¡™◊Èπ ‚ª√μ’πÀ¬“∫ ‰¢¡—π ¢Õß°ÿâß∑ÿ°°≈ÿà¡ ¬°‡«âπ

ª√‘¡“≥¢Õß‡∂â“∂à“π∑’Ë¡’§à“ Ÿß∑’Ë ÿ¥Õ¬à“ß¡’π—¬ ”§—≠

„π°ÿâß‡æ»ºŸâ‰¡àμ—¥°â“¡ ‡∑à“°—∫ 20.5%, ‚¥¬§à“μË”

∑’Ë ÿ¥æ∫„π°≈ÿà¡°ÿâß‡æ»‡¡’¬μ—¥°â“¡ ‡∑à“°—∫ 19.2%

°“√‡μ‘∫‚μ∑’Ë·μ°μà“ß°—π (HIG) ¢Õß°ÿâß‡æ»ºŸâ
 —¥ à«π‡ªÕ√å‡´Áπμå¢Õß≈—°…≥–√Ÿª√à“ß°ÿâß

(Morphotype) ‡æ»ºŸâ„π°≈ÿà¡∑’Ë 2 4 ·≈– °≈ÿà¡∑’Ë 6 ‚¥¬

°“√∫—π∑÷° ®“°≈—°…≥–¢Õß°ÿâß‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß

(μ“√“ß∑’Ë 4) æ∫«à“ ª√“°Ø°“√≥å Heterogenous

Individual Growth (HIG) „πª√–™“°√°ÿâß°≈ÿà¡∑¥≈Õß
¿“æ∑’Ë 3 §à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°°ÿâß·μà≈–°≈ÿà¡„π

™à«ß‡«≈“μà“ßÊ μ≈Õ¥°“√ ∑¥≈Õß 4 ‡¥◊Õπ

Initial I II III IV V VI

Crude Protein 63.1+1.2 65.2+1.9 64.3+1.2 67.1+2.5 65.6+2.9 65.1+0.5 66.1+2.3

Lipid 8.12+0.2 9.7+0.9 9.5+1.3 8.7+0.8 8.6+0.4 9.2+0.5 9.10+0.4

Ash 19.5+0.5a 19.5+0.4ab 20.5+0.8a 19.2+0.4b 19.8+0.5a 19.4+0.5ab 20.1+0.5a

Moisture 78.0+0.8 75.9+1.5 77.3+1.8 76.3+2.8 77.8+1.9 79.1+2.3 78.6+1.4

μ“√“ß∑’Ë 3 §à“‡©≈’Ë¬‡ªÕ√å‡´Áπμå¢ÕßÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß°ÿâß „π°“√«‘‡§√“–Àåμ—«Õ¬à“ß°ÿâß°àÕπ
·≈– ‘Èπ ÿ¥°“√∑¥≈Õß

Treatments

Results are dry matter basis and are based upon the means of three pooled samples ?SD Means with
different superscripts in the same row are significantly different (P<0.05)

Parameter
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∑’Ë 2 °ÿâß‡æ»ºŸâª°μ‘ ¡’°ÿâß°â“¡ ’πÈ”‡ß‘π (BCM) ‡∑à“°—∫

10% °ÿâßμ—«‡≈Á° (SM) ‡∑à“°—∫ 90%  à«π°≈ÿà¡∑¥≈Õß∑’Ë

6 ́ ÷Ëß‡ªìπ°≈ÿà¡º ¡ 2 ‡æ»‰¡àμ—¥°â“¡ ¡’°ÿâß°â“¡ ’πÈ”‡ß‘π

(BCM) ‡∑à“°—∫ 5.5% °ÿâßμ—«‡≈Á° (SM) ‡∑à“°—∫ 44.5%

 ‡¡◊ËÕæ‘®“√≥“≈—°…≥–√Ÿª√à“ß¢Õß°≈ÿà¡°ÿâß

‡æ»‡¡’¬„π°≈ÿà¡∑¥≈Õß∑’Ë 4 ·≈–°≈ÿà¡∑’Ë 6 æ∫«à“ ¡’

°ÿâß∑’Ë°”≈—ß¡’‰¢à (RF) ‡∑à“°—∫ 16% ·≈– 84% °ÿâßμ—«

‡¡’¬∑—Ë«‰ª (VF) ‡∑“°—∫ 2.5% ·≈–47.5% μ“¡≈”¥—∫

ªØ‘ —¡æ—π∏å√–À«à“ß 2 ªí®®—¬À≈—°: ‡æ»·≈–
°“√μ—¥°â“¡

º≈°“√«‘‡§√“–ÀåªØ‘ —¡æ—π∏å√–À«à“ß °“√

·¬°‡æ»·≈–°“√μ—¥°â“¡μàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–

º≈º≈‘μ¢Õß°ÿâß „™â«‘∏’ factorial (3x2) test √–À«à“ß

ªí®®—¬À≈—°§◊Õ ‡æ» (ºŸâ/‡¡’¬/º ¡) ·≈–°â“¡(°ÿâßμ—¥°â“¡/

°ÿâßª°μ‘) μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß°ÿâß √“¬≈–‡Õ’¬¥

· ¥ß„πμ“√“ß∑’Ë 5 ·≈–μ“√“ß∑’Ë 6 æ∫«à“ °“√μ—¥

°â“¡¢Õß°ÿâß∑—Èß 2 ‡æ» ¡’º≈∑”„ÀâπÈ”Àπ—° Õ—μ√“

°“√‡®√‘≠‡μ‘∫‚μ®”‡æ“– (SGR) Õ—μ√“°“√‡μ‘∫‚μ

√“¬«—π (DGR) ·≈–Õ—μ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ

(FCR) Õ—μ√“√Õ¥ (Survival rate) ¡’·π«‚πâ¡∑—Ë«‰ª¥’

°«à“°ÿâß°≈ÿà¡∑’Ë‰¡àμ—¥°â“¡Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

º≈°“√«‘‡§√“–Àå¬—ßæ∫«à“ªØ‘ —¡æ—π∏å√–À«à“ß

°“√‡≈’È¬ß·∫∫·¬°‡æ»·≈–°“√μ—¥°â“¡ ¡’º≈μàÕ

°“√‡μ‘∫‚μ ª√– ‘∑∏‘¿“æ°“√„™â‚ª√μ’π (PER) Õ¬à“ß

¡’π—¬ ”§—≠ (P<0.05) „π°ÿâß∑—Èß Õß‡æ» (μ“√“ß∑’Ë 6)

μ“√“ß∑’Ë 4 §à“‡©≈’Ë¬ —¥ à«π (%) ¢Õß≈—°…≥–√Ÿª√à“ß°ÿâß (Morphotype) ‡æ»ºŸâ·≈–‡æ»‡¡’¬ „π 3
°≈ÿà¡∑¥≈Õß∑’‰¡à¡’°“√μ—¥°â“¡ ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß

TreatmentsMorphotype

Treatments II Treatments IV Treatments VI
(Normal Male) (Normal Female) (Normal Mix 1:1 Sex rario)

Female
Reproductive female (RF) - 16.0 2.5
Virgin females (VF) - 84.0 47.5
Total - 100.0 50.0

Male
Blue-clawed males (BCM) 10.0 - 5.5
Small males (SM) 90.0 - 44.5
Total 100.0 - 50.0

Note: RF = Reproductive female (Berried female), VF = Virgin Females (Non-berried female),
BCM = Blue-clawed Male, SM = Small Male

μ“√“ß∑’Ë 5  √ÿªº≈¢Õßªí®®—¬À≈—°‰¥â·°à‡æ»·≈–°“√μ—¥°â“¡μàÕ§à“‡©≈’Ë¬¢Õßμ—«™’È«—¥°“√‡®√‘≠
‡μ‘∫‚μ ·≈–°“√„™âª√–‚¬™πå®“°Õ“À“√ ¢Õß°ÿâß∑¥≈Õß∑ÿ°°≈ÿà¡

Means with different superscripts in the same column are significantly different (P<0.05)
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«‘®“√≥åº≈

º≈°“√μ√«®«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑—Èß„π°√–™—ß

∑¥≈Õß∑—Èß 6 °≈ÿà¡∑¥≈Õß æ∫«à“§ÿ≥¿“æ¢ÕßπÈ”

‚¥¬√«¡ Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à¡’º≈°√–∑∫μàÕ°“√

‡®√‘≠‡μ‘∫‚μ¢Õß°ÿâß°â“¡°√“¡ ªí®®—¬§ÿ≥¿“æπÈ”∑’Ë

 ”§—≠∑’Ë¡’º≈°√–∑∫μàÕ°“√¥”√ß™’«‘μ¢Õß —μ«åπÈ”

‰¥â·°à §«“¡≈÷°¢ÕßπÈ” Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥ÕÕ° ‘́‡®π

≈–≈“¬πÈ” (DO) ·≈– Unionized ammonia (Halwart

and Gupta, 2004; Naqvi et al. (2007) §à“ DO „π

·ª≈ß∑¥≈Õß§√—Èßπ’È§àÕπ¢â“ßμË” (3.07-4.30 ppm) ·μà

°ÿâß°Á¬—ß‰¡à· ¥ßÕ“°“√¢“¥ÕÕ°´‘‡®π„Àâ‡ÀÁπ  à«π

§à“‡©≈’Ë¬¢Õß Un-ionized ammonia „π·μà≈–°≈ÿà¡

∑¥≈Õß μË”°«à“ 0.10 ppm ∑ÿ°°≈ÿà¡ ´÷ËßμË”°«à“

√–¥—∫∑’Ë‡ªìπÕ—πμ√“¬μàÕ°ÿâß°â“¡°√“¡∑’Ë√“¬ß“π‰«â‚¥¬

Naqvi et al. (2007); Boyd (1987) ·≈– Boyd and

Zimmerman (2000) ∑’Ë√–∫ÿ«à“ √–¥—∫∑’Ë‡ªìπÕ—πμ√“¬

μàÕ°ÿâß°â“¡°√“¡ §◊Õ ¡“°°«à“ 0.1 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

º≈°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√‡≈’È¬ß°ÿâß‡æ»ºŸâ

Õ¬à“ß‡¥’¬«„π°√–™—ß „Àâ°“√‡®√‘≠‡μ‘∫‚μ ·≈–

º≈º≈‘μ Ÿß°«à“°“√‡≈’È¬ß°ÿâß‡æ»‡¡’¬Õ¬à“ß™—¥‡®π

∑—Èß‚¥¬°“√μ—¥À√◊Õ‰¡àμ—¥°â“¡°Áμ“¡ ·≈–°“√‡≈’È¬ß

°ÿâß∑’Ëμ—¥°â“¡‚¥¬¿“æ√«¡∑—Èß Õß‡æ» „Àâº≈º≈‘μ

∑’Ë Ÿß°«à“°ÿâß‰¡àμ—¥°â“¡‡™àπ‡¥’¬«°—π °“√‡≈’È¬ß°ÿâß

°â“¡°√“¡„π°√–™—ßπ—∫‰¥â«à“‡ªìπÕ’°∑“ß‡≈◊Õ°∑’Ë

‡ªìπ‰ª‰¥â ‡ªìπ°“√¬◊π¬—π ß“π«‘®—¬¢Õß Singholka. and

Virojana (1987)

Õ—μ√“√Õ¥¢Õß°ÿâß„π°≈ÿà¡∑¥≈Õß∑’Ëμ—¥°â“¡

·≈–°“√‡ √‘¡«— ¥ÿ‡æ◊ËÕ‡ªìπ∑’ËÀ≈∫ à́Õπμ—« „π°√–™—ß

‡ªìπ«‘∏’°“√®—¥°“√∑’Ë “¡“√∂≈¥ªí≠À“°“√°‘π

°—π‡Õß¢Õß°ÿâß‰¥âÕ¬à“ß™—¥‡®π ´÷Ëß„Àâº≈º≈‘μ Ÿß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Tidwell et al., (1999,

2000) ∑’Ë‡ √‘¡«— ¥ÿÀ≈∫´àÕπ≈ß„π∫àÕ‡≈’È¬ß ·μàμà“ß

°—π∑’ËÕ—μ√“§«“¡Àπ“·πàπ¢Õß°ÿâß„π°“√»÷°…“

§√—Èßπ’È Ÿß°«à“ (30 μ—«/μ“√“ß‡¡μ√) ‡π◊ËÕß®“°‡ªìπ°“√

ª≈àÕ¬„π°√–™—ß

πÈ”Àπ—°‡©≈’Ë¬‚¥¬¿“æ√«¡¢Õß°ÿâß®“°°“√

‡≈’È¬ß„π°√–™—ß‚¥¬„™â‡«≈“ 4 ‡¥◊Õπ¢Õßß“π«‘®—¬π’È

‡∑à“°—∫ 20.05-26.80 °√—¡ „°≈â‡§’¬ß°—∫°“√∑¥≈Õß¢Õß

Cuvin-Aralar et al. (2007) ∑’Ë‡≈’È¬ß°ÿâß™π‘¥‡¥’¬«°—ππ’È

„π°√–™—ß ∑’Ëμ—ÈßÕ¬Ÿà„π∑–‡≈ “∫ (Lake-base cage)

∑’Ëª≈àÕ¬°ÿâß„πÕ—μ√“ 30μ—«/μ√¡. ·μà„™â‡«≈“„π°“√

‡≈’È¬ßπ“π 5 ‡¥◊Õπ ∑’Ë‰¥âπÈ”Àπ—°‡©≈’Ë¬‡¡◊ËÕ ‘Èπ ÿ¥

°“√∑¥≈Õß‡∑à“°—∫ 20.07 °√—¡ º≈¢Õß°“√μ—¥°â“¡

‰¡à àßº≈„Àâ‡°‘¥§«“¡·μ°μà“ß¢ÕßÕß§åª√–°Õ∫

∑“ß‡§¡’∑’Ë ”§—≠¢Õßμ—«°ÿâß‚¥¬ à«π„À≠à ·μàæ∫«à“

ª√‘¡“≥‡∂â“∂à“π (Ash Content) ¢Õß°ÿâß°≈ÿà¡∑’Ëμ—¥

°â“¡μË”°«à“°≈ÿà¡∑’Ëμ—¥·≈–‰¡àμ—¥°â“¡ „π∑ÿ°§Ÿà¢Õß

°≈ÿà¡∑¥≈Õß‚¥¬‡©æ“–°≈ÿà¡∑¥≈Õß∑’Ë¡’‡æ»ºŸâ ∑—Èßπ’È

πà“®–‡π◊ËÕß®“°ª√‘¡“≥‡∂â“∂à“π ∑’Ë‡ªìπÕß§åª√–°Õ∫

®”æ«° CaCO
3
 „π°â“¡¢Õß°ÿâß‡æ»ºŸâπ—Ëπ‡Õß

μ“√“ß∑’Ë 6  √ÿªº≈°“√«‘‡§√“–Àå ANOVA Õ‘∑∏‘æ≈√à«¡¢Õß 2 ªí®®—¬À≈—°§◊Õ‡æ»·≈–°“√μ—¥°â“¡
∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

Source Sum-of-Squares DF Mean-Square F-Ratio P

Sex 158.503 2 79.252 1899.001 0.000
Chelipe 8.93 1 8.93 213.987 0.000
Sex*Chelipe 11.345 2 5.672 135.919 0.000
Error 0.751 18 0.042



71«“√ “√ ¡∑√. Õ’ “π ªï∑’Ë 3 ©∫—∫∑’Ë 2 °√°Æ“§¡ - ∏—π«“§¡ 2553

Õ—μ√“·≈°‡π◊ÈÕ (FCR) ¢Õß°“√»÷°…“π’È „°≈â

‡§’¬ß°—∫§à“ FCR ¢Õß°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π ®“°

√“¬ß“π¢Õß FAO, (2002) ∑’Ë‰¥â§à“‡∑à“°—∫ 2:1- 3:1

Õ—μ√“√Õ¥¢Õß°ÿâß∑’Ëμ—¥°â“¡∑—Èß·‡æ»ºŸâ À√◊Õ‡æ»‡¡’¬

(82.22% ·≈– 77.78%) ‡ªìπº≈ ◊∫‡π◊ËÕß¡“®“°

°“√≈¥æƒμ‘°√√¡°“√°‘π°—π‡Õß≈ß ‡æ√“–¢“¥

Õ«—¬«–∑’Ë ”§—≠„π°“√μàÕ Ÿâ°—π§◊Õ°â“¡π—Ëπ‡Õß °ÿâß∑’Ë

∂Ÿ°μ—¥°â“¡®–„™â‡«≈“„π°“√ª√—∫μ—« 2-3 «—π „π

™à«ß·√°¢Õß°“√∑¥≈Õß ‰¡àæ∫«à“¡’°â“¡„À¡àßÕ°

¢÷Èπ¡“∑¥·∑π°â“¡∑’Ë∂Ÿ°μ—¥·μàÕ¬à“ß„¥ ª√–‡¥Áπ

∑’Ë§«√®–‰¥â¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡°Á§◊Õ °“√À“·π«

≈¥μâπ∑ÿπ¥â«¬°“√‡≈’È¬ß„πÕ—μ√“§«“¡Àπ“·πàπ

∑’ËμË”≈ß „Àâ°ÿâß„™âª√–‚¬™πå®“°Õ“À“√∏√√¡™“μ‘

„π√–∫∫πÈ”∑’Ë‡≈’È¬ß„Àâ¡“°∑’Ë ÿ¥

°“√»÷°…“ª√“°Ø°“√≥å Heterogenous

Individual Growth (HIG) „πª√–™“°√°ÿâß ¢Õß°“√

»÷°…“π’È  ‡πâπ∑’Ë°“√»÷°…“≈—°…≥–√Ÿª√à“ß°ÿâß

(Morphotype) ‡æ»ºŸâ„π°≈ÿà¡∑’Ë 2, 4 ·≈– °≈ÿà¡∑’Ë 6 ÷́Ëß

æ∫«à“ ª√“°Ø°“√≥åπ’È¬—ß§ß‡°‘¥‡ªìπª°μ‘ ‚¥¬

‡©æ“–°≈ÿà¡∑¥≈Õß∑’Ë‡ªìπ°ÿâß‡æ»‰¡àμ—¥°â“¡  —¥ à«π

¢Õß°ÿâß°≈ÿà¡μ—«‡≈Á° Small male (SM) ¬—ß§ß‡ªìπ

 —¥ à«π∑’Ë Ÿß ‡°◊Õ∫ 90% ´÷Ëß„°≈â‡§’¬ß°—∫ °“√

»÷°…“¢Õß Cohen et al. (1981) ·≈– Kuris et al. (1987)

 √ÿª

º≈°“√»÷°…“§√—Èßπ’È ™’È„Àâ‡ÀÁπ«à“ °“√‡≈’È¬ß°ÿâß°â“¡°√“¡

·∫∫·¬°‡æ» ·≈–°“√μ—¥°â“¡ μà“ß°Á‡ªìπ‡∑§π‘§

∑’Ë™à«¬∑”„Àâº≈º≈‘μ‡æ‘Ë¡¢÷Èπ‰¥â√–¥—∫Àπ÷Ëß  °ÿâß

¡’§«“¡ “¡“√∂„™âª√–‚¬™πå®“°Õ“À“√‰¥â¥’¢÷Èπ

·≈–À“°¥”‡π‘π°“√∑—Èß 2 Õ¬à“ß„π¢≥–‡¥’¬«°—π

æ∫«à“¡’º≈∑”„Àâ°≈ÿà¡°ÿâß‡æ»ºŸâÕ¬à“ß‡¥’¬«æ√âÕ¡°—∫

°“√μ—¥°â“¡ ¡’º≈º≈‘μ Ÿß∑’Ë ÿ¥ Õ¬à“ß‰√°Áμ“¡°“√

»÷°…“∑¥≈Õß§√—Èßπ’ÈÕ¬Ÿà„π√–¥—∫¢Õß°“√∑¥≈Õß

‡∫◊ÈÕßμâπ ¢Õ∫‡¢μ¢Õßæ◊Èπ∑’Ë ·≈–Õÿª°√≥å ¬—ßÕ¬Ÿà„π

«ß·§∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ¿“æ§«“¡‡ªìπ®√‘ß

¢Õß°“√‡≈’È¬ß ∑’Ë‡ªìπ∏ÿ√°‘® ¥—ßπ—Èπ¬—ßμâÕß¡’°“√

»÷°…“„π√–¥—∫ø“√å¡ ‡æ◊ËÕ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫ ·≈–

¡’°“√»÷°…“¥â“πº≈μÕ∫·∑π∑“ß‡»√…∞»“ μ√å

‡æ◊ËÕª√–‡¡‘π§«“¡‡ªìπ‰ª‰¥â¢Õß°“√≈ß∑ÿπμàÕ‰ª

   .

°‘μμ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬ ¢Õ¢Õ∫§ÿ≥ “¢“«‘™“ª√–¡ß

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈Õ’ “π «‘∑¬“‡¢μ

 ÿ√‘π∑√å∑’Ë π—∫ πÿπ ∂“π∑’Ë·≈–Õÿª°√≥å„π°“√»÷°…“

·≈–§≥–‡°…μ√»“ μ√å ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’

∑’ËÕπÿ ‡§√“–ÀåÀâÕßªØ‘∫—μ‘°“√„π°“√«‘ ‡§√“–Àå
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ª√–¡«≈¿“æ°‘®°√√¡ : °√–™—ß (1x1x1m3) (A), ¬“ß√∂®—°√¬“π¬πμå‡°à“ (B), °“√μ—¥°â“¡°ÿâß‡æ»ºŸâ
(C) °“√μ—¥°â“¡°ÿâß‡æ»‡¡’¬ (D), μ—«Õ¬à“ß°ÿâß‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß (E) ·≈– °â“¡¢Õß°ÿâß∑’Ë∂Ÿ°μ—¥·≈â« (F)

A B

C D

E F


