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æ.». 2556 «—¥§«“¡¬“«ÀÕ¬μ≈—∫∑ÿ°μ—«∑’Ë‡°Á∫√«∫√«¡‰¥â·≈–„™â§«“¡¬“«ÀÕ¬μ≈—∫∑”°“√«‘‡§√“–Àå‚¥¬„™â
‚ª√·°√¡ FiSAT_II º≈°“√»÷°…“æ∫«à“¡’§«“¡¬“« (L∞) ‡∑à“°—∫ 7.61 ‡´πμ‘‡¡μ√ §à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ
(K) ‡∑à“°—∫ 0.93 §à“°“√‡μ‘∫‚μ ( ) ‡∑à“°—∫ 1.73 μàÕªï §à“Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥ (Z) ‡∑à“°—∫ 2.66 μàÕªï
§à“Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√∑”ª√–¡ß (F) ‡∑à“°—∫ 0.05 μàÕªï §à“Õ—μ√“°“√μ“¬μ“¡∏√√¡™“μ‘ (M) ‡∑à“°—∫
2.61 μàÕªï §à“Õ—μ√“°“√π”¡“„™âª√–‚¬™πå (E) ‡∑à“°—∫ 0.02 ·≈–ÀÕ¬μ≈—∫¡’°“√∑¥·∑π Ÿß∑’Ë ÿ¥Õ¬Ÿà„π™à«ß
√–À«à“ß‡¥◊Õπ°√°Æ“§¡ æ.». 2555 ∂÷ß‡¥◊Õπμÿ≈“§¡ æ.». 2555 §à“Õÿ≥À¿Ÿ¡‘Õ¬Ÿà„π™à«ß√–À«à“ß 28.12
∂÷ß 33.48°C (30.96 ± 1.79°C) §à“§«“¡‡§Á¡Õ¬Ÿà„π™à«ß√–À«à“ß 25.50 ∂÷ß 31.91 psu (28.89 ± 2.18 psu)
§à“§«“¡‡ªìπ°√¥‡ªìπ¥à“ß (pH) Õ¬Ÿà„π™à«ß√–À«à“ß 7.12 ∂÷ß 8.48 (8.06 ± 0.39) ·≈–§à“ÕÕ°´‘‡®π≈–≈“¬
πÈ”Õ¬Ÿà„π™à«ß√–À«à“ß 4.25 ∂÷ß 6.78 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ (5.22 ± 0.86 ¡‘≈≈‘°√—¡μàÕ≈‘μ√)

§” ”§—≠: æ≈«—μª√–™“°√ ÀÕ¬μ≈—∫ (Meretrix meretrix, Linnaeus, 1758) ™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬
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Population Dynamics of Hard clam
(Meretrix meretrix, Linnaeus, 1758)

in the Coastal Area of Laem Phak Bia:
The Kingûs Royally Initiated Laem Phak Bia

Environmental Research and Development Project,
Phetchaburi Province.
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ABSTRACT

Population dynamics of hard clam (Meretrix meretrix, Linnaeus, 1758) were
estimated using length-frequency data from the coastal area of Laem Phak Bia: The Kingûs
Royally Initiated Laem Phak Bia Environmental Research and Development Project, Phetchaburi
Province, Thailand during May 2012 to April 2013. Monthly length frequency data of Meretrix
meretrix were analyzed by FiSAT_II. Asymptotic length (L∞) and growth co-efficient (K) were
7.61 cm and 0.93 year-1, respectively. The growth performance index ( ) was 1.73. Total
mortality (Z) by length-converted catch curve was 2.66 year-1, of which fishing mortality (F) was
0.05 year-1 and natural mortality (M) was 2.61 year-1. The exploitation level (E) of Meretrix
meretrix was 0.02. The recruitment pattern was continuous with one major peak in the months
of July to October. Habitat temperatures were 28.12 to 33.48°C (30.96 ± 1.79°C); salinity range
was from 25.50 to 31.91 psu (28.89 ± 2.17 psu); pH range was from 7.12 to 8.48 (8.06 ± 0.39);
dissolved oxygen range was from 4.25 to 6.78 milligram/liter (5.22 ± 0.86 milligram/liter).

Keywords: Population Dynamics, Hard Clam (Meretrix meretrix, Linnaeus, 1758), Coastal
Area of Laem Phak Bia
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∫∑π”
ÀÕ¬μ≈—∫ (Meretrix meretrix, Linnaeus, 1758)  “¡“√∂‡√’¬°‰¥âÀ≈“¬™◊ËÕ‡™àπ ÀÕ¬μ≈—∫≈“¬

ÀÕ¬¢“« ÀÕ¬ª– À√◊ÕÀÕ¬‡ª≈◊Õ°Àπ“ ‡ªìπμâπ ¡’√Ÿª√à“ß§≈â“¬√Ÿª‰¢à ¡’À≈“¬ ’ ·≈–≈«¥≈“¬μà“ßÊ °—πæ∫
∫√‘‡«≥™“¬Ωíòß∑–‡≈À“¥∑√“¬ªπ‚§≈πÀ√◊Õª“°·¡àπÈ”∑’Ë¡’§«“¡‡§Á¡√–¥—∫ 25-30 psu Õÿ≥À¿Ÿ¡‘ 28-32°C
·≈–‡¡◊ËÕπÈ”≈ßμË” ÿ¥®–Ωíßμ—«≈÷°ª√–¡“≥ 5-10 ‡´πμ‘‡¡μ√ ÀÕ¬μ≈—∫™π‘¥π’Èæ∫¡“°μ“¡™“¬Ωíòß∑–‡≈μ“¡
∏√√¡™“μ‘∫√‘‡«≥‡Õ‡™’¬„μâ·≈–‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ [1, 2] ™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬‡ªìπæ◊Èπ∑’Ë¡’§«“¡
·μ°μà“ß®“°™“¬Ωíòß∑–‡≈μ“¡∏√√¡™“μ‘∑—Ë«‰ª ‡π◊ËÕß®“°‡ªìπæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈∑’Ë√Õß√—∫πÈ”‡ ’¬®“°™ÿ¡™π∑’Ë
ºà“π°“√∫”∫—¥·≈â«®“°‡∑»∫“≈™ÿ¡™π‡¡◊Õß‡æ™√∫ÿ√’«—π≈– 7,889.20 ≈Ÿ°∫“»°å‡¡μ√μàÕ«—π  àßº≈„Àâ¡’°“√
 – ¡∏“μÿÕ“À“√·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß¥‘πμ–°Õπ∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈ [3] ´÷Ëß°àÕπ°àÕμ—Èß‚§√ß°“√œ „πªï
æ.». 2533 ‡ªìπæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈‡ ◊ËÕ¡‚∑√¡·≈–‰¡à¡’√“¬ß“π°“√æ∫ÀÕ¬μ≈—∫™π‘¥π’È ‡¡◊ËÕºà“π‰ª 25 ªï
°≈—∫æ∫«à“ÀÕ¬μ≈—∫¡’®”π«π∑—ÈßÀ¡¥¡’§à“‡∑à“°—∫ 186 μ—π/ªï [4]  √â“ß√“¬‰¥â„Àâ°—∫™“«ª√–¡ß‡ªìπ®”π«π¡“°
ª√–°Õ∫°—∫ÀÕ¬μ≈—∫√“§“‰¡à·æß ¡’§ÿ≥§à“∑“ß‚¿™π“°“√ √ ™“μ‘Õ√àÕ¬·≈–π”‰ª∑”Õ“À“√‰¥âÀ≈“°À≈“¬
∫√‘‡«≥∑’Ëæ∫ÀÕ¬μ≈—∫‡ªìπæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬·Ààß‡¥’¬«„π®—ßÀ«—¥‡æ™√∫ÿ√’ ®÷ß∑”„Àâ™“«ª√–¡ß
∫√‘‡«≥™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬·≈–®—ßÀ«—¥¢â“ß‡§’¬ß‡¢â“¡“„™âª√–‚¬™πå®”π«π¡“° °“√»÷°…“æ≈«—μ
ª√–™“°√ÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬®÷ß¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°‡ªìπÀÕ¬μ≈—∫ ÕßΩ“∑’Ë
æ∫‰¥â®“°™“¬Ωíòß∑–‡≈μ“¡∏√√¡™“μ‘‡∑à“π—Èπ Õ“®®–∑”„ÀâÀÕ¬μ≈—∫ Ÿ≠æ—π∏ÿå‰¥â„πÕπ“§μ ¥—ßπ—Èπ°“√»÷°…“∑“ß
¥â“πæ≈«—μª√–™“°√ÀÕ¬μ≈—∫®–∑”„Àâ∑√“∫°“√‡μ‘∫‚μ °“√μ“¬ °“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫ “¡“√∂„™â‡ªìπ
¢âÕ¡Ÿ≈„π°“√«“ß·ºπ·≈–®—¥°“√∑√—æ¬“°√ÀÕ¬μ≈—∫„Àâ¡’§«“¡‡À¡“– ¡°—∫°“√‡¢â“¡“„™âª√–‚¬™πåÀ√◊Õ°“√∑”
ª√–¡ß√«¡∂÷ß‡ªìπ°“√Õπÿ√—°…å·≈–∑”„Àâ¡’∑√—æ¬“°√ÀÕ¬μ≈—∫„™âÕ¬à“ß¬—Ëß¬◊πμàÕ‰ª

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß
1. æ◊Èπ∑’Ë»÷°…“

æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ ‚§√ß°“√»÷°…“«‘®—¬·≈–æ—≤π“ ‘Ëß·«¥≈âÕ¡·À≈¡º—°‡∫’È¬
Õ—π‡π◊ËÕß¡“®“°æ√–√“™¥”√‘ μ”∫≈·À≈¡º—°‡∫’È¬ Õ”‡¿Õ∫â“π·À≈¡ ®—ßÀ«—¥‡æ™√∫ÿ√’ μ—ÈßÕ¬Ÿà∫πæ‘°—¥≈–μ‘®Ÿ¥
14°42.240′ ‡Àπ◊Õ∂÷ß 14°43.480′ ‡Àπ◊Õ ·≈– ≈Õß®‘®Ÿ¥ 06°17.780′ μ–«—πÕÕ° ∂÷ß 06°19.271′

μ–«—πÕÕ° §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 1,250 ‰√à ¥—ß¿“æ∑’Ë 1
2. »÷°…“°“√‡μ‘∫‚μ¢ÕßÀÕ¬μ≈—∫

∑”°“√‡°Á∫μ—«Õ¬à“ßÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬„π™à«ß√–À«à“ß‡¥◊Õπ
æƒ…¿“§¡ æ.». 2555 ∂÷ß‡¡…“¬π æ.». 2556 °”Àπ¥®ÿ¥‡°Á∫μ—«Õ¬à“ßÕÕ°‡ªìπ 10 ·π«·μà≈–·π«Àà“ß°—π
100 ‡¡μ√ (L1-L10) §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 1,250 ‰√à ¥—ß¿“æ∑’Ë 2A μ—Èß©“°°—∫·π«™“¬Ωíòß∑–‡≈‡≈◊Õ°™à«ß‡«≈“
∑’ËπÈ”∑–‡≈≈ßμË”∑’Ë ÿ¥¢Õß‡¥◊Õππ—ÈπÊ ‚¥¬∑”°“√‡°Á∫∑’Ë§«“¡≈÷° 2 √–¥—∫ §◊Õ√–¥—∫§«“¡≈÷° 0-15 ·≈– 15-30
‡´πμ‘‡¡μ√ μ—«Õ¬à“ßÀÕ¬μ≈—∫∑’Ë‡°Á∫‰¥â„ à„π∂ÿß‡°Á∫μ—«Õ¬à“ß∑’Ë‡μ√’¬¡‰«â·≈â«·≈–∑”°“√®”·π°™π‘¥ÀÕ¬μ≈—∫
μ“¡«‘∏’¢Õß Yoosukh & Matsukuma [5] À≈—ß®“°π—Èπ∑”°“√™—ËßπÈ”Àπ—°·≈–«—¥§«“¡¬“«ÀÕ¬μ≈—∫∑’Ë‡°Á∫
√«∫√«¡∑ÿ°μ—«‰¥â„π·μà≈–‡¥◊Õπ



SWU Sci. J. Vol. 32 No. 1 (2016)146

3. §ÿ≥¿“æπÈ”
°“√‡°Á∫μ—«Õ¬à“ß§ÿ≥¿“æπÈ”Àà“ß®“°™“¬Ωíòß∑–‡≈ 3 √–¬–§◊Õ A: √–¬–Àà“ß®“°™“¬Ωíòß 200

‡¡μ√ B: √–¬–Àà“ß®“°™“¬Ωíòß 600 ‡¡μ√ ·≈– C: √–¬–Àà“ß®“°™“¬Ωíòß 1,000 ‡¡μ√ ·μà≈–√–¬–∑”°“√
‡°Á∫√«∫√«¡μ—«Õ¬à“ß§ÿ≥¿“æπÈ” 3 È́” „π™à«ß‡«≈“∑’ËπÈ”∑–‡≈¢÷Èπ Ÿß ÿ¥ ´÷Ëß°“√‡°Á∫μ—«Õ¬à“ßÕ¬à“ßπÈ”∑–‡≈
§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë»÷°…“·≈–æ◊Èπ∑’Ë¢Õß‚§√ß°“√œ °“√°√–®“¬¢ÕßÀÕ¬μ≈—∫ ≈—°…≥–∑“ßÕÿ∑°«‘∑¬“πÈ”∑–‡≈¢÷Èπ
≈ßμË” ÿ¥ √«¡∂÷ßÕ‘∑∏‘æ≈¢ÕßπÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥·≈â«μ“¡√–¬–Àà“ß®“°™“¬Ωíòß∑–‡≈ ¥—ß¿“æ∑’Ë 2B „π™à«ß
√–À«à“ß‡¥◊Õπæƒ…¿“§¡ æ.». 2555 ∂÷ß‡¥◊Õπ‡¡…“¬π æ.». 2556 °“√«‘‡§√“–Àå¥—™π’§ÿ≥¿“æπÈ”ª√–°Õ∫
¥â«¬

1) Õÿ≥À¿Ÿ¡‘ (Temperature) „™â‡∑Õ√å‚¡¡‘‡μÕ√å (Thermometer) Àπà«¬Õß»“‡´≈‡´’¬  (°C)
2) §«“¡‡§Á¡ (Salinity) „™â‡§√◊ËÕß«—¥§«“¡‡§Á¡ (Salinity meter) Àπà«¬‡ªìπ à«π„πæ—π (psu)
3) §«“¡‡ªìπ°√¥‡ªìπ¥à“ß (pH) „™â‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥‡ªìπ¥à“ß (pH meter)
4) ÕÕ° ‘́‡®π∑’Ë≈–≈“¬πÈ” (DO) «—¥¥â«¬ DO meter (¡‘≈≈‘°√—¡μàÕ≈‘μ√)

¿“æ∑’Ë 1 æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ ‚§√ß°“√»÷°…“«‘®—¬·≈–æ—≤π“ ‘Ëß·«¥≈âÕ¡·À≈¡º—°‡∫’È¬Õ—π‡π◊ËÕß
¡“®“°æ√–√“™¥”√‘ μ”∫≈·À≈¡º—°‡∫’È¬ Õ”‡¿Õ∫â“π·À≈¡ ®—ßÀ«—¥‡æ™√∫ÿ√’
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4. °“√»÷°…“æ≈«—μª√–™“°√ÀÕ¬μ≈—∫
π”μ—«Õ¬à“ßÀÕ¬μ≈—∫∑’Ë«—¥§«“¡¬“«μ“¡¢âÕ 2 ¡“∑”°“√®”·π°§«“¡Õ—πμ√¿“§™—Èπμ“¡«‘∏’

°“√¢Õß Nurul Amin et al [6] À≈—ß®“°π—Èππ”§à“§«“¡Õ—πμ√¿“§™—Èπ∑”°“√«‘‡§√“–Àå‚¥¬„™â‚ª√·°√¡
FiSAT_II [7, 8, 9, 10] ÷́Ëß‡ªìπ‚ª√·°√¡ ”‡√Á®√Ÿª∑’Ë„™â«‘‡§√“–Àåº≈°“√»÷°…“‰¥â¥—ßπ’È§◊Õ

4.1) §à“°“√‡μ‘∫‚μ [11] ¡’ Ÿμ√¥—ßπ’È  = 2 log 10 L∞/log10 K
‚¥¬∑’Ë = §à“°“√‡μ‘∫‚μ

L∞ = §«“¡¬“« (Asymptotic length) Àπà«¬‡´πμ‘‡¡μ√ (cm)
K = §à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ (Growth coefficient) Àπà«¬μàÕªï

4.2) §à“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡¬“«°—∫πÈ”Àπ—° [12] ¡’ Ÿμ√¥—ßπ’È W = aLb

‚¥¬∑’Ë W = πÈ”Àπ—° Àπà«¬‡ªìπ°√—¡ (g)
L = §«“¡¬“« Àπà«¬‡ªìπ‡´πμ‘‡¡μ√ (cm)
a,b = §à“§ß∑’Ë

4.3) §à“‡©≈’Ë¬§«“¡¬“«μàÕÕ“¬ÿ (Lt) [13, 14] ¡’ Ÿμ√¥—ßπ’È Lt = L∞ *(1-e-k(to-t))
‚¥¬∑’Ë L∞ = §«“¡¬“« (Asymptotic length) Àπà«¬‡´πμ‘‡¡μ√ (cm)

t = Õ“¬ÿ¢ÕßÀÕ¬μ≈—∫
t0 = §à“ ¡¡ÿμ‘∞“π¢ÕßÕ“¬ÿ¢ÕßÀÕ¬μ≈—∫ ¡’§à“‡∑à“°—∫ 0 [15]

4.4) Õ—μ√“°“√μ“¬ (Mortality)
4.4.1) Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥ (Z) [16] ¡’ Ÿμ√¥—ßπ’È Z = a + bt

‚¥¬∑’Ë t = Õ“¬ÿ¢ÕßÀÕ¬μ≈—∫
a,b = §à“§ß∑’Ë

¿“æ∑’Ë 2 °“√°”Àπ¥®ÿ¥æ◊Èπ∑’Ë„π°“√‡°Á∫μ—«Õ¬à“ß A) ®ÿ¥‡°Á∫ÀÕ¬μ≈—∫ B) ®ÿ¥‡°Á∫μ—«Õ¬à“ßπÈ” ”À√—∫μ√«®
§ÿ≥¿“æπÈ”∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬
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4.4.2) Õ—μ√“°“√μ“¬‚¥¬∏√√¡™“μ‘ (M) [17] ¡’ Ÿμ√¥—ßπ’È
Log10M = 0.0066 - 0.279 log10 L∞ + 0.6543 Log10 K + 0.4634 Log10T
‚¥¬∑’Ë L∞ = §«“¡¬“« (Asymptotic length) Àπà«¬‡´πμ‘‡¡μ√ (cm)

K = §à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ (Growth coefficient)
Àπà«¬μàÕªï

T = §à“Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”‡©≈’Ë¬„π√Õ∫ªï Àπà«¬‡ªìπÕß»“‡´≈‡ ’́¬ 
4.4.3) Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√∑”ª√–¡ß (F) [18] ¡’ Ÿμ√¥—ßπ’È F = Z - M

‚¥¬∑’Ë Z = Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥
M = Õ—μ√“°“√μ“¬μ“¡∏√√¡™“μ‘

4.5) Õ—μ√“°“√„™âª√–‚¬™πå (E) [6] ¡’ Ÿμ√¥—ßπ’È E = F/Z
‚¥¬∑’Ë F = Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√ª√–¡ß

Z = Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥
4.6) Õ—μ√“°“√∑¥·∑π (Recruitment)

°“√À“Õ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫ “¡“√∂§”π«≥À“‰¥â®“°ª√‘¡“≥¢ÕßÀÕ¬μ≈—∫
„π·μà≈–‡¥◊Õπ‚¥¬ VBGF parameters [19] ‚¥¬„™â‚ª√·°√¡ FiSAT_II

º≈°“√∑¥≈Õß
1. °“√·®°·®ß§«“¡∂’Ë¢Õß¢π“¥μ“¡§«“¡¬“«¢ÕßÀÕ¬μ≈—∫

®“°°“√‡°Á∫√«∫√«¡ÀÕ¬μ≈—∫∫√‘‡«≥™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬‡ªìπ√–¬–‡«≈“ 12 ‡¥◊Õπ
„π™à«ß√–À«à“ß‡¥◊Õπæƒ…¿“§¡ æ.». 2555 ∂÷ß‡¥◊Õπ‡¡…“¬π æ.». 2556  “¡“√∂‡°Á∫μ—«Õ¬à“ß√«¡∑—ÈßÀ¡¥
914 μ—« ∑”°“√·®°·®ß§«“¡∂’Ë¢Õß¢π“¥μ“¡§«“¡¬“«¢ÕßÀÕ¬μ≈—∫ √–¬–Àà“ßμ“¡Õ—πμ√¿“§™—Èπ 0.50
‡´πμ‘‡¡μ√ (¥—ßμ“√“ß∑’Ë 1)

2. °“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡¬“«°—∫πÈ”Àπ—°¢ÕßÀÕ¬μ≈—∫
§«“¡¬“«·≈–πÈ”Àπ—°¢ÕßÀÕ¬μ≈—∫∫√‘‡«≥™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬´÷Ëß§«“¡ —¡æ—π∏å¡’

√“¬≈–‡Õ’¬¥¥—ßπ’È
WW = 3.0781L1.7086 (¥—ß¿“æ∑’Ë 4)
Log WW = 0.4883 + 1.7086 log L (r2 = 0.81)

3. °“√‡μ‘∫‚μ·≈–Õ“¬ÿ¢ÕßÀÕ¬μ≈—∫
§à“°“√‡μ‘∫‚μ  ¡’§à“‡∑à“°—∫ 1.73 μàÕªï §«“¡¬“« (L∞) ¡’§à“‡∑à“°—∫ 7.61 ‡´πμ‘‡¡μ√

(¥—ß¿“æ∑’Ë 3) §à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ (K) ¡’§à“‡∑à“°—∫ 0.93 μàÕªï ÀÕ¬μ≈—∫¢π“¥§«“¡¬“« 4.61, 5.72,
6.42, 6.86, 7.14, 7.32 ·≈– 7.43 ‡´πμ‘‡¡μ√ ®–æ∫«à“¡’ÀÕ¬μ≈—∫Õ“¬ÿ 1.00, 1.50, 2.00, 2.50,
3.00, 3.50 ·≈– 4.00 ªï μ“¡≈”¥—∫ (¥—ß¿“æ∑’Ë 5)
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4. Õ—μ√“°“√μ“¬ (Mortality) ¢ÕßÀÕ¬μ≈—∫
°“√«‘‡§√“–Àå§à“ —¡ª√– ‘∑∏‘Ï°“√μ“¬√«¡ (Z) ¢ÕßÀÕ¬μ≈—∫‚¥¬«‘∏’«‘‡§√“–Àå‡ âπ‚§âßº≈®—∫

®“°¢âÕ¡Ÿ≈§«“¡¬“«æ∫«à“ Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥ (Z) ¢ÕßÀÕ¬μ≈—∫ ¡’§à“‡∑à“°—∫ 2.66 μàÕªï Õ—μ√“°“√μ“¬
¢ÕßÀÕ¬μ≈—∫‡π◊ËÕß®“°°“√∑”ª√–¡ß (F) ¡’§à“‡∑à“°—∫ 0.05 μàÕªï ·≈–Õ—μ√“°“√μ“¬μ“¡∏√√¡™“μ‘ (M)
¢ÕßÀÕ¬μ≈—∫ ¡’§à“‡∑à“°—∫ 2.61 μàÕªï

5. Õ—μ√“°“√π”¡“„™âª√–‚¬™πå (Exploitation) ¢ÕßÀÕ¬μ≈—∫
Õ—μ√“°“√π”¡“„™âª√–‚¬™πå (E) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 0.02 ·≈–Õ—μ√“°“√®—∫ÀÕ¬μ≈—∫

¡“„™âª√–‚¬™πå Ÿß ÿ¥ (Emax) ¡’§à“‡∑à“°—∫ 0.42
6. Õ—μ√“°“√∑¥·∑π (Recruitment) ¢ÕßÀÕ¬μ≈—∫

Õ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫Õ¬Ÿà„π™à«ß√âÕ¬≈– 0.00-27.00 ‚¥¬¡’™à«ß¢Õß°“√∑¥·∑π
°—π¢ÕßÀÕ¬μ≈—∫ Ÿß∑’Ë ÿ¥Õ¬Ÿà„π™à«ß√–À«à“ß‡¥◊Õπ°√°Æ“§¡ æ.». 2555 ∂÷ß‡¥◊Õπμÿ≈“§¡ æ.». 2555 ¡’§à“
‡∑à“°—∫√âÕ¬≈– 10.29-27.00 Õ—μ√“°“√∑¥·∑π Ÿß∑’Ë ÿ¥‡¥◊Õπ ‘ßÀ“§¡ æ.». 2555 ¡’§à“‡∑à“°—∫√âÕ¬≈– 27.00
·≈–¡’Õ—μ√“°“√∑¥·∑πμË”∑’Ë ÿ¥Õ¬Ÿà∑’Ë‡¥◊Õπ‡¡…“¬π æ.». 2556 ¡’§à“‡∑à“°—∫√âÕ¬≈– 0.00 (¥—ß¿“æ∑’Ë 6)

7. §ÿ≥¿“æπÈ”
Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”¡’§à“Õ¬Ÿà„π™à«ß 28.12-33.48°C ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 30.96 ± 1.78°C

§«“¡‡§Á¡ ¡’§à“Õ¬Ÿà„π™à«ß 25.50-31.91 psu ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 28.90 ± 2.18 psu §à“§«“¡‡ªìπ
°√¥‡ªìπ¥à“ß (pH) ¡’§à“Õ¬Ÿà„π™à«ß 7.12-8.48 ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 8.06 ± 0.39 §à“ÕÕ°´‘‡®π∑’Ë≈–≈“¬
„ππÈ” (DO) ¡’§à“Õ¬Ÿà„π™à«ß 4.25-6.78 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 5.22 ± 0.86 ¡‘≈≈‘°√—¡
μàÕ≈‘μ√ (¥—ß¿“æ∑’Ë 7)

μ“√“ß∑’Ë 1 °“√·®°·®ß§«“¡∂’Ë¢Õß¢π“¥μ“¡§«“¡¬“«¢ÕßÀÕ¬μ≈—∫ (cm) °—∫®”π«πμ—«Õ¬à“ßÀ—«μ≈—∫ (μ—«)
∑’Ë‡°Á∫‰¥â„π·μà≈–‡¥◊Õπ

§à“°÷Ëß°≈“ß ®”π«πμ—«Õ¬à“ßÀÕ¬μ≈—∫ (μ—«) ∑’Ë‡°Á∫‰¥â„π·μà≈–‡¥◊Õπ
(cm) æ.§. ¡‘.¬. °.§.  .§. °.¬. μ.§. æ.¬. ∏.§. ¡.§. °.æ. ¡’.§. ‡¡.¬.

3.75 5 2 2

4.25 2 2 2 4 2 2 8 4

4.75 2 2 2 2 2 2 2 5 2 2 4 12

5.25 2 2 2 6 2 2 2 10 6 2 10 4

5.75 18 22 14 20 10 24 38 26 18 30 14 18

6.25 16 24 20 38 4 18 40 46 32 24 24 32

6.75 28 30 12 12 18 8 10 8 4 8 18 18

7.25 8 4 2 2 2 10 6

√«¡ 74 80 52 80 38 54 96 106 66 70 102 96
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¿“æ∑’Ë 3 °“√°√–®“¬§«“¡∂’Ë¢Õß¢π“¥μ“¡§«“¡¬“«¢ÕßÀÕ¬μ≈—∫‚¥¬„™â‚ª√·°√¡ FiSAT_II (§«“¡¬“«
(L∞) ‡∑à“°—∫ 7.61 cm §à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ (K) ‡∑à“°—∫ 0.93 μàÕªï

¿“æ∑’Ë 4 §à“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡¬“«°—∫πÈ”Àπ—° ¿“æ∑’Ë 5 §à“§«“¡ —¡æ—π∏å√–À«à“ßÕ“¬ÿ°—∫§«“¡¬“«
¢ÕßÀÕ¬μ≈—∫ ¢ÕßÀÕ¬μ≈—∫
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¿“æ∑’Ë 6  Õ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫∑’Ë§”π«≥‰¥â®“°‚ª√·°√¡ FiSAT_II

¿“æ∑’Ë 7 §à“‡©≈’Ë¬§ÿ≥¿“æπÈ”™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ ‚§√ß°“√»÷°…“«‘®—¬·≈–æ—≤π“ ‘Ëß·«¥≈âÕ¡·À≈¡
º—°‡∫’È¬Õ—π‡π◊ËÕß¡“®“°æ√–√“™¥”√‘ ®—ßÀ«—¥‡æ™√∫ÿ√’ A Õÿ≥À¿Ÿ¡‘ B §«“¡‡§Á¡ C §«“¡‡ªìπ°√¥
‡ªìπ¥à“ß D §à“ÕÕ°´‘‡®π∑’Ë≈–≈“¬„ππÈ”



SWU Sci. J. Vol. 32 No. 1 (2016)152

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√»÷°…“æ≈«—μª√–™“°√ÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬æ∫«à“§à“°“√‡μ‘∫‚μ

( ) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 1.73 μàÕªï §«“¡¬“« (L∞) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 7.61 ‡´πμ‘‡¡μ√
§à“ —¡ª√– ‘∑∏‘Ï°“√‡μ‘∫‚μ (K) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 0.93 μàÕªï §à“Õ—μ√“°“√μ“¬∑—ÈßÀ¡¥ (Z) ¢Õß
ÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 2.66 μàÕªï §à“Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√∑”ª√–¡ß (F) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫
0.05 μàÕªï §à“Õ—μ√“°“√μ“¬μ“¡∏√√¡™“μ‘ (M) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 2.61 μàÕªï ·≈–§à“Õ—μ√“°“√π”¡“
„™âª√–‚¬™πå (E) ¢ÕßÀÕ¬μ≈—∫¡’§à“‡∑à“°—∫ 0.02 ·≈–Õ—μ√“°“√®—∫ÀÕ¬μ≈—∫¡“„™âª√–‚¬™πå Ÿß ÿ¥ (Emax)
‡∑à“°—∫ 0.42 ®“°Õ‘∑∏‘æ≈¢ÕßÕÿ∑°«‘∑¬“πÈ”∑–‡≈¢÷Èπ-≈ß¢Õßæ◊Èπ∑’Ë»÷°…“‡ªìπ·∫∫ Semidiumal tide
≈—°…≥–¢ÕßπÈ”∑–‡≈¢÷Èπ Ÿß ÿ¥·≈–πÈ”∑–‡≈≈ßμË” ÿ¥„™â‡«≈“¡“°°«à“ 12 ™—Ë«‚¡ß πÈ”∑–‡≈≈ß„π™à«ß‡«≈“°≈“ß«—π
μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å®π°√–∑—Ëß∂÷ß‡¥◊Õπ°√°Æ“§¡ ´÷Ëß‡ªìπƒ¥Ÿ√âÕπ·≈–√–¬–‡«≈“π“π ®÷ß∑”„ÀâÀÕ¬μ≈—∫
μ“¬‡ªìπ®”π«π¡“° ́ ÷Ëß‡ªìπÀÕ¬μ≈—∫∑’ËΩíßμ—«„π¥‘πμ–°Õπ∑’Ë√–¥—∫§«“¡≈÷°ª√–¡“≥ 5-10 ‡´πμ‘‡¡μ√ ‡π◊ËÕß®“°
πÈ”∑–‡≈¡’Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ®÷ß àßº≈°√–∑∫μàÕÀÕ¬μ≈—∫‚¥¬μ√ß ¡’º≈∑”„ÀâÀÕ¬μ≈—∫„π∫√‘‡«≥∑’Ë»÷°…“¡’Õ—μ√“
°“√μ“¬μ“¡∏√√¡™“μ‘ (M)  Ÿß ∑“ß‚§√ß°“√œ‰¥â∑”°“√ª√–°“»„Àâæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬‡ªìπæ◊Èπ∑’Ë
Õπÿ√—°…åÀÕ¬μ≈—∫·≈–‰¡àÕπÿ≠“μ„Àâ™“«ª√–¡ß„™â‡§√◊ËÕß¡◊Õª√–¡ßª√–‡¿∑§√“¥¢π“¥„À≠à∑”°“√ª√–¡ßÀÕ¬μ≈—∫
‚¥¬®–Õπÿ≠“μ„Àâ™“«ª√–¡ß„™â‡§√◊ËÕß¡◊Õ∑”°“√ª√–¡ßª√–‡¿∑§√“¥¡◊ÕÀ√◊Õ‡§√◊ËÕß¡◊Õ∑”°“√ª√–¡ß¢π“¥‡≈Á°
‡∑à“π—Èπ ∑”„Àâ‰¥âÀÕ¬μ≈—∫„πª√‘¡“≥∑’ËπâÕ¬ ª√–°Õ∫°—∫‡¥◊Õπ ‘ßÀ“§¡®π°√–∑—Ëß∂÷ß‡¥◊Õπ¡°√“§¡πÈ”∑–‡≈
≈ß„π™à«ß‡«≈“°≈“ß§◊π ∑”„Àâ‡ªìπÕÿª √√§μàÕ°“√∑”ª√–¡ßÀÕ¬μ≈—∫¢Õß™“«ª√–¡ß ®÷ß∑”„ÀâÀÕ¬μ≈—∫¡’
Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√ª√–¡ß (F) μË”√«¡∂÷ß àßº≈∑”„ÀâÕ—μ√“°“√π”ÀÕ¬μ≈—∫¡“„™âª√–‚¬™πå (E) ®“°
™“«ª√–¡ßμË”‰ª¥â«¬

®“°°“√»÷°…“Õ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ æ∫«à“¡’§à“
Õ—μ√“°“√∑¥·∑π∑’ËÕ¬Ÿà„π™à«ß√âÕ¬≈– 0.00-27.00 ‚¥¬Õ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫ Ÿß„πƒ¥ŸΩπ·≈–Õ¬Ÿà
„π™à«ß√–À«à“ß‡¥◊Õπ°√°Æ“§¡∂÷ß‡¥◊Õπμÿ≈“§¡ ¡’§à“Õ¬Ÿà„π™à«ß√âÕ¬≈– 10.29-27.00 ¡’Õ—μ√“°“√∑¥·∑π Ÿß
∑’Ë ÿ¥„π‡¥◊Õπ ‘ßÀ“§¡ ¡’§à“‡∑à“°—∫√âÕ¬≈– 27.00 ‡π◊ËÕß®“°æ◊Èπ∑’Ë»÷°…“‡ªìπæ◊Èπ∑’Ë√Õß√—∫πÈ”‡ ’¬∑’Ëºà“π°“√
∫”∫—¥·≈â«∑’Ë‡°‘¥®“°°‘®°√√¡™ÿ¡™π‡¡◊Õß‡æ™√∫ÿ√’ ÷́Ëß„πƒ¥ŸΩπ¡’°“√´–≈â“ßπÈ”∑‘Èß∑’Ë‡°‘¥®“°°“√„™â„π°‘®°√√¡
ª√–‡¿∑μà“ßÊ ‡™àπ Õ“§“√∑’Ëæ—°‚√ß‡√’¬π ‚√ß·√¡ ‚√ßæ¬“∫“≈ ·≈–‡°‘¥®“°°‘®°√√¡„π°“√¥”√ß™’«‘μ¢Õß¡πÿ…¬å
‡™àπ °“√™”√–√à“ß°“¬ °“√≈â“ß¿“™π–Õÿª°√≥å °“√ª√–°Õ∫Õ“À“√ ‡»…Õ“À“√®“°°“√≈â“ß®“π·≈–¿“™π–
À√◊Õ®“°°“√ª√ÿßÕ“À“√ °“√´—°‡ ◊ÈÕºâ“ ‡ªìπμâπ πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥·≈â«®–¡’ª√‘¡“≥∏“μÿÕ“À“√‰π‡μ√∑
·≈–øÕ øÕ√— ∑’Ë Ÿß°«à“™“¬Ωíòß∑–‡≈μ“¡∏√√¡™“μ‘∑—Ë«Ê‰ª [3, 20] ª√–°Õ∫°—∫„πƒ¥ŸΩπ¡’°“√´–≈â“ß¥‘π
μ–°Õπ∏“μÿÕ“À“√®“°‡∑◊Õ°‡¢“μ–π“«»√’·≈–≈ÿà¡πÈ”‡æ™√∫ÿ√’∑’Ë¡’ª√‘¡“≥·√à∏“μÿ´‘≈‘§Õπ (Si) ∑’Ë Ÿß √«¡∂÷ß
·√à∏“μÿ·¡°π’‡´’¬¡ (Mg), ·§≈‡´’¬¡ (Ca) ·≈–‚æ·∑ ‡´’¬¡ (K) ‰¡à«à“πÈ”∑–‡≈¢÷Èπ-≈ß ®–‰À≈·∫∫∑‘»
μ“¡‡¢Á¡π“Ãî°“À√◊Õ∑«π‡¢Á¡π“Ãî°“ ∏“μÿÕ“À“√‡À≈à“π’È‰À≈¡“√«¡°—π∫√‘‡«≥Àπâ“À“¥™“¬Ωíòß∑–‡≈∫√‘‡«≥∑’Ë
»÷°…“ [21, 22]  àßº≈„Àâª√‘¡“≥·æ≈ß°åμÕπæ◊™„πƒ¥ŸΩπ¡’§à“ Ÿß°«à“ƒ¥Ÿ√âÕπ·≈–æ∫ª√‘¡“≥·æ≈ß°åμÕπæ◊™
°≈ÿà¡‰¥Õ–μÕ¡ (Class Bacillariophyceae) ¡“°∑’Ë ÿ¥ (89.46%) √Õß≈ß¡“°≈ÿà¡ ’‡¢’¬«·°√¡πÈ”‡ß‘π (Class
Cyanophyceae) (4.25%) °≈ÿà¡‰¥‚π·ø≈°‡®≈‡≈μ (Class Dinophyceae) (6.14%) °≈ÿà¡´‘≈‘‚§·ø≈‡®≈‡≈μ
(Class Dictyochophyceae) (0.13%) ·≈–æ∫‰¥Õ–μÕ¡ °ÿ≈ Coscinodiscus sp. „π∑àÕ∑“ß‡¥‘πÕ“À“√
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ÀÕ¬μ≈—∫¡“°∑’Ë ÿ¥ (58.88%) [23, 24] ´÷Ëß®“°°“√´–≈â“ß¢ÕßπÈ”Ωπ àßº≈∑”„Àâ¡’∏“μÿÕ“À“√∑’Ë·æ≈ß°åμÕπ
æ◊™„™â„π°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√ —ß‡§√“–Àå· ß¡’™π‘¥·≈–ª√‘¡“≥¡“°„πƒ¥ŸΩπ ®÷ß∑”„ÀâÕ—μ√“°“√∑¥·∑π
·≈–Õ—μ√“§«“¡Àπ“·πàπ¢ÕßÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ Ÿß„πƒ¥ŸΩπ‰ª¥â«¬  à«πÕ—μ√“
°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫μË”„πƒ¥Ÿ√âÕπ·≈–μË” ÿ¥„π‡¥◊Õπ‡¡…“¬π‡∑à“°—∫√âÕ¬≈– 0.00 ‡π◊ËÕß®“°„πƒ¥Ÿ√âÕπ
‰¡à¡’πÈ”Ωπ„π°“√´–≈â“ß∏“μÿÕ“À“√∑’Ë·æ≈ß°åμÕπæ◊™μâÕß„™â„π°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√ —ß‡§√“–Àå· ß  àßº≈
∑”„Àâæ∫™π‘¥·≈–ª√‘¡“≥·æ≈ß°åμÕπæ◊™πâÕ¬„πƒ¥Ÿ√âÕπ ª√–°Õ∫°—∫„π‡¥◊Õπ‡¡…“¬π‡ªìπ‡¥◊Õπ∑’Ë√âÕπ∑’Ë ÿ¥
√«¡∂÷ß‡ªìπ‡¥◊Õπ∑’Ë≈¡∑–‡≈°”≈—ß‡ª≈’Ë¬π∑‘»®“°≈¡¡√ ÿ¡μ–«—πμ°‡©’¬ß„μâ‡ªìπ≈¡¡√ ÿ¡μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
‡¡◊ËÕπÈ”∑–‡≈≈ßμË” ÿ¥¡’√–¬–‡«≈“¡“°°«à“ 12 ™—Ë«‚¡ß  àßº≈∑”„ÀâπÈ”∑–‡≈¡’Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ ¡’º≈∑”„Àâ‡°‘¥
 ¿“«–∑’Ë‰¡à‡À¡“– ¡μàÕ°“√ ◊∫æ—π∏ÿå °“√¥”√ß™’«‘μ·≈–Ωíßμ—«¢ÕßÀÕ¬μ≈—∫∑’ËÕ“»—¬„π¥‘πμ–°Õπ∑’Ë≈÷°
ª√–¡“≥ 5-10 ‡´πμ‘‡¡μ√ ®÷ß∑”„ÀâÕ—μ√“°“√∑¥·∑π¢ÕßÀÕ¬μ≈—∫μË”μ“¡‰ª¥â«¬ ÷́Ëß¢âÕ¡Ÿ≈∑“ßæ≈«—μ
ª√–™“°√¢ÕßÀÕ¬μ≈—∫∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬ “¡“√∂„™â‡ªìπ¡“μ√°“√°”Àπ¥°“√‡¢â“¡“„™â
ª√–‚¬™πåÀ√◊Õ°“√∑”°“√ª√–¡ßÀÕ¬μ≈—∫ ‚¥¬Àâ“¡∑”ª√–¡ßμ—Èß·μà‡¥◊Õπ°√°Æ“§¡∂÷ß‡¥◊Õπμÿ≈“§¡ ‡π◊ËÕß®“°
‡ªìπ™à«ß∑’Ë¡’Õ—μ√“°“√∑¥·∑π Ÿß ÿ¥·≈–‡ªìπ™à«ß∑’ËÀÕ¬μ≈—∫À≈—ß«“ß‰¢à [25] ‡æ◊ËÕ‡ªìπ°“√Õπÿ√—°…å∑√—æ¬“°√
ÀÕ¬μ≈—∫‡æ◊ËÕ‡°‘¥§«“¡¬—Ëß¬◊πμàÕ‰ª

®“°°“√»÷°…“§ÿ≥¿“æπÈ”∫√‘‡«≥æ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬æ∫«à“ §à“Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”¡’§à“
Õ¬Ÿà „π™à«ß 28.12-33.48°C ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 30.96 ± 1.78°C §à“§«“¡‡§Á¡¡’§à“Õ¬Ÿà„π™à«ß
25.50-31.91 psu ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 28.90 ± 2.18 psu §à“§«“¡‡ªìπ°√¥‡ªìπ¥à“ß (pH) ¡’§à“Õ¬Ÿà
„π™à«ß 7.12-8.48 ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 8.06 ± 0.39 §à“ÕÕ° ‘́‡®π∑’Ë≈–≈“¬„ππÈ” (DO) ¡’§à“Õ¬Ÿà„π
™à«ß 4.25-6.78 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ·≈–§à“‡©≈’Ë¬¡’§à“‡∑à“°—∫ 5.22 ± 0.86 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ ÷́Ëß§à“§ÿ≥¿“æπÈ”
Õ¬Ÿà„π‡°≥±å¡“μ√∞“π∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…°”Àπ¥ [26] ·≈–§ÿ≥¿“æ¥‘πμ–°Õπ [27] ‰¡à‡ªìπÕ—πμ√“¬μàÕ
ÀÕ¬μ≈—∫À√◊Õ ‘Ëß¡’™’«‘μ∑’ËÕ“»—¬∫√‘‡«≥™“¬Ωíòß∑–‡≈·À≈¡º—°‡∫’È¬

°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥¡Ÿ≈π‘∏‘™—¬æ—≤π“∑’Ë π—∫ πÿπ‡ß‘π∑ÿπ«‘®—¬·≈–‡®â“Àπâ“∑’Ë‚§√ß°“√»÷°…“·≈–«‘®—¬ ‘Ëß·«¥≈âÕ¡

·À≈¡º—°‡∫’È¬Õ—π‡π◊ËÕß¡“®“°æ√–√“™¥”√‘ μ”∫≈·À≈¡º—°‡∫’È¬ Õ”‡¿Õ∫â“π·À≈¡ ®—ßÀ«—¥‡æ™√∫ÿ√’ ∑’Ë„Àâ
§«“¡™à«¬‡À≈◊Õ„π°“√‡°Á∫μ—«Õ¬à“ß„π§√—Èßπ’È
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