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∑”„Àâ‡ âπºà“π»Ÿπ¬å°≈“ß·≈–§«“¡ Ÿß¢ÕßÕâÕ¬¡’§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ πÕ°®“°π’È¬—ß

‡æ‘Ë¡ª√‘¡“≥∏“µÿÕ“À“√æ◊™„π¥‘π ‚¥¬‡©æ“– øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡ ’́¬¡ ·≈–§«“¡ “¡“√∂

„π°“√·≈°‡ª≈’Ë¬πª√–®ÿ∫«°¢Õß¥‘π (CEC)   √ÿª‰¥â«à“ °“√„™âπÈ”°“° à“‚¥¬µ√ß∑”„ÀâÕâÕ¬‡®√‘≠‡µ‘∫‚µ

‡æ‘Ë¡¢÷Èπ·≈–¬°√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√„π¥‘π

ABSTRACT

The study of utilization of spent wash liquor from ethanol factory for sugar cane was conducted

in a field experiment.  The treatments comprised control plots,  applied with spent wash liquor at the rate of

25  m3/rai  either single application or together with composted filter cake and/or chemical fertilizer, and

chemical fertilizer alone.  The result showed that growth of sugar cane in terms of diameter and plant

height in the treatments received spent wash liquor was significantly higher than those in the control plots.

Likewise,  application of spent wash liquor increased nutrients content in soil especially phosphorus,

potassium,  calcium and magnesium as well as cation exchange capacity (CEC).  The obtained results can

be concluded that direct utilization of spent wash liquor increased growth of sugar cane and nutrients

content in soil.
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∫∑π”

∑√—æ¬“°√∑’Ë¥‘π¢Õßª√–‡∑»∑’ËÕ¬Ÿà®”°—¥‡æ’¬ß

320.7 ≈â“π‰√à  ‡ªìπæ◊Èπ∑’Ë‡°…µ√°√√¡‰¥âª√–¡“≥

180.3 ≈â“π‰√à À√◊Õ√âÕ¬≈– 56.2 ¢Õßæ◊Èπ∑’Ë∑—Èßª√–‡∑»

( ”π—°ß“ππ‚¬∫“¬·≈–·ºπ ‘Ëß·«¥≈âÕ¡, 2545)

 à«π„À≠àÕ¬Ÿà „π ¿“æ‡ ◊ËÕ¡‚∑√¡∑’Ë àßº≈µàÕ°“√

æ—≤π“ª√–‡∑»„π√–¬–¬“« ·¡â«à“µ“¡∏√√¡™“µ‘·≈â«

¥‘π®–§ß ¿“æ¢Õßª√‘¡“≥∏“µÿÕ“À“√æ◊™‰¥âπ“π

æÕ ¡§«√ ·µà‡¡◊ËÕ¡’°“√„™â∑’Ë¥‘π‰¡à∂Ÿ°«‘∏’¢“¥°“√

ª√—∫ª√ÿß∫”√ÿß¥‘π·≈–¢“¥°“√«“ß·ºπ°“√„™â∑’Ë¥‘π

°Á àßº≈„Àâ¥‘ππ—Èπ‡ ◊ËÕ¡‚∑√¡≈ßÕ¬à“ß√«¥‡√Á« ´÷Ëß‡ªìπ

 “‡Àµÿ ”§—≠∑’Ë∑”„Àâ∑√—æ¬“°√¥‘π¢Õßª√–‡∑»‰∑¬

‡ ◊ËÕ¡‚∑√¡¡“°

°√–∫«π°“√º≈‘µ‡Õ∑“πÕ≈®–¡’¢Õß‡ ’¬∑’Ë

‡°‘¥®“°°√–∫«π°“√º≈‘µ∑’Ë‡√’¬°«à“πÈ”°“° à“ (Spent

Wash Liquor) ‡ªìππÈ”∑’Ë‡°‘¥®“°°√–∫«π°“√º≈‘µ

·Õ≈°ÕŒÕ≈å∑’Ë ‡°‘¥®“°°“√À¡—°πÈ”µ“≈°—∫¬’ µå

·≈–·Õ¡‚¡‡π’¬¡´—≈‡øµ  ·≈â«‰ªºà“π°√–∫«π°“√

°≈—Ë π ‡æ◊Ë Õ ‡æ‘Ë ¡§ « “¡∫√‘  ÿ ∑ ∏‘Ï ¢ Õ ß·Õ≈°ÕŒÕ≈å

ºŸâª√–°Õ∫°“√µâÕß‡ ’¬§à“„™â®à“¬®”π«π¡À“»“≈

‡æ◊Ë Õ∑”°“√∫”∫—¥„Àâ ‰¥âµ“¡‡°≥±å¡“µ√∞“π∑’Ë

°ÆÀ¡“¬°”Àπ¥°àÕπª≈àÕ¬ Ÿà∏√√¡™“µ‘  ‰¥â¡’°“√

√–¥¡§«“¡§‘¥®“°«‘»«°√ ‘Ëß·«¥≈âÕ¡ π—°«‘∑¬“»“ µ√å

 ‘Ëß·«¥≈âÕ¡ ·≈–ºŸâ√ŸâÕ◊ËπÊ À≈“¬ΩÉ“¬‡æ◊ËÕÀ“·π«∑“ß

„π°“√≈¥¡≈æ‘… ‘Ëß·«¥≈âÕ¡„ÀâπâÕ¬∑’Ë ÿ¥ ‚¥¬ΩÉ“¬

ºŸâº≈‘µÀ√◊ÕºŸâª√–°Õ∫°“√ ®–À“«‘∏’°“√∫”∫—¥πÈ”°“°

 à“∑’Ë¡’§à“∫’‚Õ¥’ (Biological Oxygen Demand : BOD)

 Ÿß∂÷ß 40,000 ¡‘≈≈‘°√—¡/≈‘µ√ „Àâ≈¥≈ß„Àâ‰¥âµ“¡

‡°≥±å¡“µ√∞“π∑’Ë°ÆÀ¡“¬°”Àπ¥ (∑—»π’¬å ·≈–

 ¡∫Ÿ√≥å,  2546)

°“√π”πÈ”°“° à“‰ª„™âª√–‚¬™πå∑“ß°“√

‡°…µ√‚¥¬µ√ßπà“®–‡ªìπ«‘∏’°“√∑’Ë “¡“√∂≈¥µâπ∑ÿπ

°“√®—¥°“√πÈ”∑‘Èß®“°°“√º≈‘µ‡Õ∑“πÕ≈·≈–‡ªìπ

°“√ª√–À¬—¥æ≈—ßß“π ”À√—∫°“√∫”∫—¥Õ’°¥â«¬

Õ¬à“ß‰√°Áµ“¡·¡â®–¡’°“√»÷°…“°“√„™âª√–‚¬™πå®“°

πÈ”°“° à“¡“∫â“ß·≈â«  ·µà¬—ß¡’·ßà¡ÿ¡Õ◊ËπÊ ∑’ËµâÕß»÷°…“

‡™àπ  °“√„™â√à«¡°—∫ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“π

πÈ”µ“≈ (Filter Cake) À√◊Õ„™â√à«¡°—∫ªÿÜ¬‡§¡’

«—µ∂ÿª√– ß§å¢Õß°“√∑¥≈Õß

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ  »÷°…“

º≈¢Õß°“√π”πÈ”°“° à“√à«¡°—∫ªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“π·≈–ªÿÜ¬‡§¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕâÕ¬

«‘∏’°“√∑¥≈Õß

¥”‡π‘π°“√∑¥≈Õß∑’Ë§à“¬‡ª√¡µ‘≥ Ÿ≈“ππ∑å

Õ”‡¿ÕπÈ”æÕß  ®—ßÀ«—¥¢Õπ·°àπ  «“ß·ºπ°“√

∑¥≈Õß·∫∫ ÿà¡„π∫≈ÁÕ° ¡∫Ÿ√≥å (Randomized

Complete Block Design : RCBD) ®”π«π 3 È́”

µ”√—∫°“√∑¥≈Õßª√–°Õ∫¥â«¬ 1)  Control 2) πÈ”°“°

 à“Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  3) πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à  4) πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à  5) πÈ”°“° à“

Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à  6)ªÿÜ¬À¡—°

®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +

ªÿÜ¬‡§¡’ Ÿµ√  13-13-21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à

7) ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13-13-21  Õ—µ√“

50  °‘‚≈°√—¡/‰√à  8) ªÿÜ¬‡§¡’ Ÿµ√  13-13-21  Õ—µ√“

50  °‘‚≈°√—¡/‰√à  ·ª≈ß∑¥≈Õß¡’¢π“¥  7x10

µ“√“ß‡¡µ√  √–¬–√–À«à“ß·∂«  1.4 ‡¡µ√  ∑”°“√‰∂

æ√«π·≈â«‡ªî¥√àÕß≈÷° 50  ‡´πµ‘‡¡µ√ (√Ÿª∑’Ë 1)

„ àªÿÜ¬ ·≈–/À√◊Õ πÈ”°“° à“µ“¡µ”√—∫∑¥≈Õß

°àÕπ∑”°“√ª≈Ÿ°·∫∫«“ß≈”  ·≈â«°≈∫¥‘π·≈–∫¥∑—∫

¥â«¬≈Ÿ°°≈‘Èßµ‘¥∑â“¬·∑√§‡µÕ√å  ‡ªìπ°“√ª≈Ÿ°ÕâÕ¬¢â“¡

·≈âß  (ª≈Ÿ°‡¥◊Õπ∏—π«“§¡  æ.». 2549)  ‡¡◊ËÕÕâÕ¬

Õ“¬ÿ‰¥â 8 ‡¥◊Õπ  ∑”°“√‡°Á∫¢âÕ¡Ÿ≈¢π“¥‡ âπºà“π
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»Ÿπ¬å°≈“ß  §«“¡ Ÿß¢ÕßÕâÕ¬  ·≈–§ÿ≥ ¡∫—µ‘∑“ß‡§¡’

¢Õß¥‘π  ‰¥â·°à  ‰π‚µ√‡®π∑—ÈßÀ¡¥ (Total N),

øÕ øÕ√— ∑’Ë ‡ªìπª√–‚¬™πå (Available P),

‚æ·∑ ‡ ’́¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (Exchangeable K),

·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (Exchangeable Ca),

·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (Exchangeable Mg),

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ (OM),  §«“¡ “¡“√∂„π°“√

·≈°‡ª≈’Ë¬πª√–®ÿ∫«° (CEC),  §à“§«“¡‡ªìπ°√¥-¥à“ß

(pH)  ·≈–§à“°“√π”‰øøÑ“(EC)

√Ÿª∑’Ë  1  · ¥ß¢—ÈπµÕπ°“√‡µ√’¬¡·ª≈ß∑¥≈Õß

º≈°“√»÷°…“

1. º≈°“√«‘‡§√“–Àå∑“ß°“√‡®√‘≠‡µ‘∫‚µ

¢ÕßÕâÕ¬„π·ª≈ß∑¥≈Õß  (µ“√“ß∑’Ë 1)

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß≈”ÕâÕ¬

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë¡’°“√„™âπÈ”

°“° à“Õ—µ√“  25   ≈Ÿ°∫“»°å‡¡µ√/‰√à,  πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à,  πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à  ·≈–πÈ”°“° à“

Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à + ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“ 50 °‘‚≈°√—¡/‰√à  ¡’¢π“¥‡ âπ

ºà“π»Ÿπ¬å°≈“ß¢Õß≈”ÕâÕ¬„°≈â‡§’¬ß°—π‰¡à·µ°µà“ß∑“ß

 ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠  (34.2,  32.8,  33.0  ·≈–

33.2  ¡‘≈≈‘‡¡µ√µ“¡≈”¥—∫)  ·≈–¡’§à“ Ÿß°«à“µ”√—∫

§«∫§ÿ¡ (26.7 ¡‘≈≈‘‡¡µ√)  Õ¬à“ß¡’π—¬ ”§—≠

 à«πµ”√—∫°“√∑¥≈Õß  ∑’Ë„™âªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21 Õ—µ√“ 25 °‘‚≈°√—¡/‰√à, ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’

 Ÿµ√ 13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à  ·≈–

ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à

‰¡à·µ°µà “ß®“°µ”√—∫§«∫§ÿ¡Õ¬à “ß¡’π—¬ ”§—≠

(28.6,  29.8  ·≈– 28.0  ¡‘≈≈‘‡¡µ√µ“¡≈”¥—∫)

§«“¡ Ÿß¢Õß≈”ÕâÕ¬

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë¡’°“√„™âπÈ”

°“° à“Õ—µ√“  25   ≈Ÿ°∫“»°å‡¡µ√/‰√à,  πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à,  πÈ”°“° à“Õ—µ√“

25  ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à,   ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬

‡§¡’ Ÿµ√ 13-13-21 Õ—µ√“ 25 °‘‚≈°√—¡/‰√à

¡’¢π“¥§«“¡ Ÿß¢ÕßÕâÕ¬„°≈â‡§’¬ß°—π‰¡à·µ°µà“ß°—π

∑“ß ∂‘µ‘ (203.6, 213.1, 223.1 ·≈– 202.6

‡´πµ‘‡¡µ√ µ“¡≈”¥—∫) ·≈–¡’§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡

(159.5 ‡´πµ‘‡¡µ√)  Õ¬à“ß¡’π—¬ ”§—≠  à«ππÈ”°“°

 à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à,  ªÿÜ¬À¡—°

®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +

ªÿÜ¬‡§¡’ Ÿµ√  13-13-21 Õ—µ√“  50  °‘‚≈°√—¡/‰√à

·≈–ªÿÜ¬‡§¡’ Ÿµ√ 13-13-21 Õ—µ√“  50  °‘‚≈°√—¡/‰√à

‰¡à·µ°µà “ß®“°µ”√—∫§«∫§ÿ¡Õ¬à “ß¡’π—¬ ”§—≠

(192.3,  179.0  ·≈–  191.1 ‡´πµ‘‡¡µ√ µ“¡≈”¥—∫)
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2.  º≈°“√«‘‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¥‘π„π·ª≈ß∑¥≈Õß (µ“√“ß∑’Ë 2)

‰π‚µ√‡®π

®“°º≈°“√«‘ ‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π  æ∫«à“  ∑ÿ°µ”√—∫°“√

∑¥≈Õß¡’ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥  ‰¡à·µ°µà“ßÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘

øÕ øÕ√— 

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë¡’°“√„™âπÈ”

°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à  ·≈–πÈ”°“° à“

Õ—µ√“ 25  ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“ 25 °‘‚≈°√—¡/‰√à ¡’ª√‘¡“≥

øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„°≈â‡§’¬ß°—π  (11.77 ·≈–

14.17 ppm(P) µ“¡≈”¥—∫)  ‰¡à·µ°°—π∑“ß ∂‘µ‘

Õ¬à“ß¡’π—¬ ”§—≠  ·≈–¡’§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡ (4.89

ppm(P))  Õ¬à“ß¡’π—¬ ”§—≠   à«π  πÈ”°“° à“Õ—µ√“  25

≈Ÿ°∫“»°å‡¡µ√/‰√à  +  ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à,  πÈ”°“° à“Õ—µ√“  25

µ“√“ß∑’Ë 1  · ¥ß°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕâÕ¬„π·ª≈ß∑¥≈Õß  ‡¡◊ËÕÕâÕ¬Õ“¬ÿ  8 ‡¥◊Õπ

µ”√—∫∑¥≈Õß ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß≈”ÕâÕ¬  (¡¡.) §«“¡ Ÿß (´¡.)

1 26.7c 159.5c

2 34.2a 203.6ab

3 32.8ab 192.3abc

4 33.0ab 213.1a

5 33.2ab 223.1a

6 28.6c 202.6ab

7 29.8bc 179.0bc

8 28.0c 191.1abc

F-test ** **

C.V. (%) 6.44 10.55

À¡“¬‡Àµÿ  : §à“‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

95%  ‚¥¬«‘∏’  DMRT (Duncanûs Multiple Range Test)

≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21 Õ—µ√“ 50 °‘‚≈°√—¡/‰√à, ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’

 Ÿµ√  13 -13 -21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à,

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13-13-21 Õ—µ√“

50 °‘‚≈°√—¡/‰√à, ªÿÜ¬‡§¡’ Ÿµ√  13-13-21 Õ—µ√“

50 °‘‚≈°√—¡/‰√à  ‰¡à·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬

 ”§—≠®“°µ”√—∫§«∫§ÿ¡ (7.10,  8.89,  5.16,  6.46

·≈– 6.61  ppm (P) µ“¡≈”¥—∫)

‚æ·∑ ‡´’¬¡

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë¡’°“√„™âπÈ”

°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬

‡§¡’ Ÿµ√  13-13-21 Õ—µ√“  25  °‘‚≈°√—¡/‰√à ·≈–

πÈ”°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à + ªÿÜ¬

‡§¡’ Ÿµ√ 13-13-21 Õ—µ√“ 50 °‘‚≈°√—¡/‰√à
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¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡ 108.15  ·≈–  92.66  ppm(K)

µ“¡≈”¥—∫  ·≈–¡’§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡ 27.37

ppm(K)  Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘   à«ππÈ”°“° à“

Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à,  πÈ”°“° à“Õ—µ√“  25

≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à,  ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’

 Ÿµ√ 13-13-21  Õ—µ√“ 25 °‘‚≈°√—¡/‰√à,  ªÿÜ¬À¡—°

®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +

ªÿÜ¬‡§¡’ Ÿµ√  13-13-21 Õ—µ√“ 50  °‘‚≈°√—¡/‰√à

·≈–ªÿÜ¬‡§¡’ Ÿµ√ 13 -13 -21 Õ—µ√“ 50 °‘‚≈°√—¡/‰√à

‰¡à·µ°µà “ßÕ¬à “ß¡’π—¬ ”§—≠®“°µ”√—∫§«∫§ÿ¡

(77.16,  72.87,  38.91,  32.64  ·≈–  26.05

ppm(K) µ“¡≈”¥—∫)

·§≈‡´’¬¡

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë„™âπÈ”°“° à“

Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  ·≈–πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“ 25 °‘‚≈°√—¡/‰√à ¡’ª√‘¡“≥

·§≈‡´’¬¡ 193.33  ·≈– 216.67 ppm(Ca)

µ“¡≈”¥—∫  ·≈–¡’§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡ 136.67

ppm(Ca) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘   à«ππÈ”°“° à“

Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ

°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à , πÈ”°“° à“Õ—µ√“

25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2 µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13-13-21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à,  ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +

ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à,

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“

50  °‘‚≈°√—¡/‰√à  ·≈– ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21

Õ—µ√“ 50 °‘‚≈°√—¡/‰√à  ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

Õ¬à“ß¡’π—¬ ”§—≠®“°µ”√—∫§«∫§ÿ¡  §◊Õ 156.67,

180.00,  176.67,  176.67  ·≈–  133.33 ppm(Ca)

µ“¡≈”¥—∫

·¡°π’‡ ’́¬¡

®“°º≈°“√«‘ ‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π  æ∫«à“„πµ”√—∫°“√∑¥≈Õß

æ∫«à“„πµ”√—∫°“√∑¥≈Õß πÈ”°“° à“Õ—µ√“ 25 ≈Ÿ°

∫“»°å‡¡µ√/‰√à  ·≈–πÈ”°“° à“Õ—µ√“  25  ≈Ÿ°∫“»°å

‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈

Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13-13-21  Õ—µ√“

25 °‘‚≈°√—¡/‰√à ¡’ª√‘¡“≥·¡°π’‡ ’́¬¡  37.25

·≈– 51.40 ppm(Mg) µ“¡≈”¥—∫  ·≈–¡’§à“ Ÿß°«à“

µ”√—∫§«∫§ÿ¡ (18.61 ppm(Mg)) Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘   à«π πÈ”°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à

+ ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à , πÈ”°“° à“Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  +

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  50

°‘‚≈°√—¡/‰√à,  ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“π

πÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21

Õ—µ√“  25  °‘‚≈°√—¡/‰√à,  ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß

‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√

13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à  ·≈–

ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à

‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠®“°µ”√—∫

§«∫§ÿ¡  §◊Õ 24.77,  33.48,  22.27,  19.58,

·≈– 19.85 ppm(Mg) µ“¡≈”¥—∫

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

®“°º≈°“√«‘ ‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π  æ∫«à“  ∑ÿ°µ”√—∫°“√

∑¥≈Õß¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ  ‰¡à·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘

§«“¡ “¡“√∂„π°“√·≈°‡ª≈’Ë¬πª√–®ÿ∫«°

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë„™âπÈ”°“° à“

Õ—µ√“  25   ≈Ÿ°∫“»°å‡¡µ√/‰√à  ·≈–ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’

 Ÿµ√  13-13-21  Õ—µ√“ 50 °‘‚≈°√—¡/‰√à  ¡’§«“¡

 “¡“√∂„π°“√·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ  10.29  ·≈–

10.23 me/100g.  µ“¡≈”¥—∫ ·≈–¡’§à“ Ÿß°«à“µ”√—∫

§«∫§ÿ¡ §◊Õ 6.26 me/100g. Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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 à«ππÈ”°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°

®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à,  πÈ”

°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬

‡§¡’ Ÿµ√  13-13-21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à,

πÈ”°“° à“Õ—µ√“ 25 ≈Ÿ°∫“»°å‡¡µ√/‰√à + ªÿÜ¬À¡—°®“°

°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬

‡§¡’ Ÿµ√  13-13-21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à,

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“

2  µ—π/‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“

25  °‘‚≈°√—¡/‰√à ·≈–ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“

50  °‘‚≈°√—¡/‰√à  ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’

π—¬ ”§—≠®“°µ”√—∫§«∫§ÿ¡  §◊Õ  7.16,  7.31,  8.32,

6.00  ·≈– 8.44 me/100g. µ“¡≈”¥—∫

§à“§«“¡‡ªìπ°√¥-¥à“ß

æ∫«à“„πµ”√—∫°“√∑¥≈Õß  ∑’Ë„™âπÈ”°“° à“

Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  +  ªÿÜ¬À¡—°®“°°“°

À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +  ªÿÜ¬‡§¡’

 Ÿµ√  13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/‰√à  ·≈–

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/

‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  25  °‘‚≈°√—¡/

‰√à  ¡’§à“§«“¡‡ªìπ°√¥-¥à“ß  ‡∑à“°—π§◊Õ  5.99 ·≈–¡’

§à“ Ÿß°«à“µ”√—∫§«∫§ÿ¡ §◊Õ 5.73  Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘   à«ππÈ”°“° à“Õ—µ√“  25   ≈Ÿ°∫“»°å‡¡µ√/

‰√à,  πÈ”°“° à“Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  +  ªÿÜ¬

À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à

,πÈ”°“° à“Õ—µ√“  25  ≈Ÿ°∫“»°å‡¡µ√/‰√à  +  ªÿÜ¬À¡—°

®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/‰√à  +

ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  25  °‘‚≈°√—¡/‰√à,

ªÿÜ¬À¡—°®“°°“°À¡âÕ°√Õß‚√ßß“ππÈ”µ“≈Õ—µ√“ 2  µ—π/

‰√à  +  ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  50  °‘‚≈°√—¡/

‰√à  ·≈–ªÿÜ¬‡§¡’ Ÿµ√  13 -13 -21  Õ—µ√“  50

°‘‚≈°√—¡/‰√à  ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠

®“°µ”√—∫§«∫§ÿ¡  §◊Õ 5.59,  5.81,  5.84,  5.57

·≈–  5.51  µ“¡≈”¥—∫
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§à“°“√π”‰øøÑ“

®“°º≈°“√«‘ ‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π  æ∫«à“  ∑ÿ°µ”√—∫°“√

∑¥≈Õß¡’§à“°“√π”‰øøÑ“  ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’
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