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∫∑§—¥¬àÕ

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡’ ¿“ææ◊Èπ∑’Ë‡ªìπ≈Ÿ°§≈◊Ëπ≈Õπ≈“¥ æ◊Èπ∑’Ë à«π„À≠à∑”°“√‡°…µ√·∫∫ª≈Ÿ°æ◊™

‡™‘ß‡¥’Ë¬«‡ªìπ‡«≈“À≈“¬ªï ¡’°“√„ àªÿÜ¬‡§¡’‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ ∏“µÿÕ“À“√ “¡“√∂ Ÿ≠‡ ’¬À√◊Õ∂Ÿ°™–≈â“ß

ÕÕ°‚¥¬πÈ”‰¥âßà“¬„π¥‘π∑√“¬ ‚¥¬‡©æ“–øÕ øÕ√—  ®÷ß∑”°“√»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— ‚¥¬„™â

™ÿ¥¥‘π¥‘ππÈ”æÕß ·≈– ™ÿ¥¥‘π∫â“π‰ºà ∫√√®ÿ¥‘π≈ß„π∑àÕæ≈“ µ‘¥ Ÿß 120 ´¡. ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 7.5 ´¡.

‡∑à“°—∫§«“¡Àπ“·πàπ√«¡¢Õß¥‘π®“°¿“§ π“¡ 1.640 ·≈– 1.675 Mg/m3 „ àªÿÜ¬øÕ øÕ√—  (0-46-0)

Õ—µ√“ 187.5 °°./‡Œ°µ“√å ‡¡◊ËÕ‰¥â√—∫πÈ”µàÕ‡π◊ËÕß‡ªìπ√–¬–‡«≈“ 7, 14, 21 ·≈– 28 «—π „π°“√‰À≈·∫∫‰¡àÕ‘Ë¡

µ—«¥â«¬πÈ” ‡æ◊ËÕ»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— „π·∑àß¥‘π (soil column) ‡°Á∫µ—«Õ¬à“ß¥‘π∑ÿ°Ê √–¬– 10 ´¡.

‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π º≈°“√»÷°…“æ∫«à“ ‰¥â·∫∫®”≈Õß°“√‡§≈◊ËÕπ∑’Ë‡ªìπ√Ÿª ¡°“√

‡ âπµ√ß y = ax + b · ¥ß À —¡æ—π∏å√–À«à“ß√–¬–∑“ß (x) °—∫ª√‘¡“≥øÕ øÕ√—  (y) ‚¥¬§à“ R2 ¢Õß™ÿ¥¥‘π

∫â“π‰ºà¡’§à“¡“°°«à“™ÿ¥¥‘ππÈ”æÕß ·π«‚πâ¡¢Õßª√‘¡“≥øÕ øÕ√— ≈¥≈ßµ“¡§«“¡≈÷°¥‘π ∑—Èß Õß™ÿ¥¥‘π

¡’°“√™–≈â“ß‡≈Á°πâÕ¬∑’Ë§«“¡≈÷° 20-60 ´¡. ·≈–‡§≈◊ËÕπ∑’Ë≈ß¡“ – ¡∑’Ë§«“¡≈÷° 60-90 ´¡.  „π°“√»÷°…“

§√—Èßπ’È‡ªìπ°“√®”≈Õß°“√‡§≈◊ËÕπ¢ÕßøÕ øÕ√— „π·∑àß¥‘π¢Õß¥‘π∑√“¬  ‡æ◊ËÕÀ“ ¡°“√æ◊Èπ∞“π∑’Ë‰¥â®“°

™ÿ¥¥‘π»÷°…“„πÀâÕßªØ‘∫—µ‘°“√

ABSTRACT

Northeast Thailand is typically located in undulating terrain. Filed crops are grown as monoculture

in a continuous fashion as they have been cultivated for many years. This has caused land degradation.

A high fertilizer rate has been used to maintain acceptable yields. And soils in Northeast Thailand

mostly are sandy and coarse in texture, low in plant nutrient contents due to leaching, especially

phosphorus. The studies were consisted of phosphorus movement through unsaturated zone in soil

columns. Soil samples from Nam Phong soil series (Ng: Grossarenic Haplustalfs) and Ban Phai soil

*π—°»÷°…“ À≈—° Ÿµ√«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“«‘™“ª∞æ’»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

**√Õß»“ µ√“®“√¬å ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

***√Õß»“ µ√“®“√¬å ¿“§«‘™“«‘»«°√√¡‡°…µ√ §≥–«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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∫∑π”

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

∑—ÈßÀ¡¥ª√–¡“≥ 106 ≈â“π‰√à ( ”π—°ß“π‡»√…∞°‘®

°“√‡°…µ√, 2541)  à«π„À≠à¡’ ¿“ææ◊Èπ∑’Ë‡ªìπ

≈Ÿ°§≈◊Ëπ≈Õπ≈“¥ (undulating terrain) ∫“ß·Ààß‡ªìπ

‡π‘π‡¢“ (hilly area) ·≈–∑’Ë√“∫≈ÿà¡ (flood plain)

(Moormann et al., 1964 Õâ“ß‚¥¬  ‡æ‘Ë¡æŸπ,  2527)

ª√–™“°√ à«π„À≠à¡’Õ“™’æ‡°…µ√°√√¡  æ◊Èπ∑’Ë¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß°“√„™â

∑’Ë¥‘π‡ªìπÕ¬à“ß¡“° ªÉ“‰¡â‰¥â∂Ÿ°·ºâ«∂“ß‡æ◊ËÕ∑”°“√

ª≈Ÿ°æ◊™‰√àÕ¬à“ßµàÕ‡π◊ËÕß°—π¡“‡ªìπ‡«≈“À≈“¬ªï  ¡’º≈

∑”„Àâ¥‘π‰√à¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å≈¥µË”≈ß ¥—ßπ—Èπ°“√

ª≈Ÿ°æ◊™‰√à®”‡ªìπµâÕß„ àªÿÜ¬‡§¡’„πÕ—µ√“∑’Ë‡æ‘Ë¡¢÷Èπ

∑ÿ°ªï («‘∑¬“ «‘™—¬ ·≈–  ¡¿æ,  2548) ª√–°Õ∫°—∫

¥‘π‡ªìπ¥‘π‡π◊ÈÕÀ¬“∫ ¡’§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”

¢Õß¥‘πµË”  ¡’°“√√–∫“¬πÈ”·≈–∂à“¬‡∑Õ“°“»¥’  ‡¡◊ËÕ

‡°…µ√°√¡’°“√„ àªÿÜ¬‡§¡’„π√Ÿª∏“µÿÕ“À“√À≈—°

(N, P, K) ‡æ◊ËÕ‡æ‘Ë¡∏“µÿÕ“À“√„Àâ·°à¥‘π ∏“µÿÕ“À“√

æ◊™®–‡§≈◊ËÕπ∑’Ë®“°∫√‘‡«≥º‘«Àπâ“¥‘π∫√‘‡«≥∑’Ë¡’°“√

„ àªÿÜ¬≈ß Ÿà∫√‘‡«≥‡¢µ™—Èπ√“°æ◊™‚¥¬¡’πÈ”‡ªìπµ—«°≈“ß

(medium) „π°“√‡§≈◊ËÕπ∑’Ë  ·≈–∫“ß§√—Èß∏“µÿ

Õ“À“√®–‡§≈◊ËÕπ∑’Ë‰ª®πæâπ‡¢µ√“°æ◊™ (root zone)

∂â“¡’ª√‘¡“≥πÈ”¡“°æÕ®–‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢ÕßπÈ”

¿“¬„πÀπâ“µ—¥¥‘π®“°°“√´“∫´÷¡≈÷° (deep

percolation) ·≈–‰ª – ¡∫√‘‡«≥√–¥—∫πÈ”„µâ¥‘π

(Trelo-ges and Sriboonlue, 2001) °“√‡§≈◊ËÕπ∑’Ë

¢ÕßπÈ”„π¥‘π‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π¥‘π‰√à‡π◊ÈÕÀ¬“∫

∑’Ë„™â∑”°“√‡°…µ√‡ªìπ à«π„À≠àÕ¬Ÿà„π ¿“æ∑’Ë‰¡àÕ‘Ë¡

µ—«¥â«¬πÈ” ´÷Ëß‡ªìπ°√–∫«π°“√‡§≈◊ËÕπ∑’Ë∑’Ë´—∫ ấÕπ

·≈–¬ÿàß¬“°„π°“√§”π«≥‡æ◊ËÕ®”≈Õß·≈–∑”π“¬

°“√‡§≈◊ËÕπ∑’Ë¢Õß “√∂Ÿ°≈–≈“¬  ∑—Èßπ’È‡π◊ËÕß®“°

¢≥–∑’ËπÈ”¡’°“√‡§≈◊ËÕπ∑’Ë≈ß‰ª¿“¬„πÀπâ“µ—¥¥‘ππ—Èπ

®–¡’°“√‡ª≈’Ë¬π·ª≈ß√Ÿª¢Õßæ≈—ßß“π»—°¬å¢ÕßπÈ”

„π¥‘π∑—ÈßÀ¡¥ (total soil water  potential)

ª√‘¡“≥§«“¡™◊Èπ„π¥‘π (moisture content)

·≈– —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π (hydraulic

conductivity)  ‡°‘¥¢÷Èπæ√âÕ¡ Ê °—πµ≈Õ¥‡«≈“

πÕ°®“°π’È¬—ß¡’ª√“°Ø°“√≥å‰¡à´È”√Õ¬ (hysteresis

phenomena)  ‡¢â“¡“‡°’Ë¬«¢âÕßÕ’°¥â«¬ (Guymon,

1994;  Hillel,  1998)  ¥—ßπ—Èπ°“√„™â Ÿµ√„π°“√

§”π«≥°“√‡§≈◊ËÕπ∑’Ë¢Õß “√∂Ÿ°≈–≈“¬ (solute

movement)  ®÷ß∑”‰¥â‚¥¬Õ“»—¬°“√«‘‡§√“–Àå‡™‘ß

§≥‘µ»“ µ√å

series (Bpi: Arenic Paleustalfs) were packed into a plastic tube 120-cm-long as soil column with inner

diameter of  7.5 cm at bulk density of 1,640 and 1,617 Mg/m3. Phosphorus fertilizer (0-46-0)  was

applied to the top of soil columns at the rate of 187.5 kg ha-1. Soil samples were collected at each 10 -

cm-long to analyze total phosphorus (TP) in soils. Simulation of phosphorus movement in soil column can

be calculated from linear equation y = ax + b.  Correlation between soil depth (x) and TP (y) at 7, 14, 21

and 28 days in Bpi has higher correlation than Ng. The study showed that, trend of TP concentration

decreased with soil depth in both sandy soils, while in lower layer depths (20-60 cm), the Total

phosphorus concentration decreased indicating little leaching. TP was leached from the top soil and

accumulated in the depth of 60-90 cm depths. The simulation of P movement in soil columns from

this study was basically empirical equation derived from laboratory experimental data.

§” ”§—≠ : øÕ øÕ√—   ¥‘π∑√“¬  ¥‘π∑’Ë‰¡àÕ‘Ë¡µ—«¥â«¬πÈ”

Key Words:  Phosphorus, Sandy soils, Unsaturated soil
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°“√§”π«≥‡æ◊ËÕ®”≈Õß·≈–∑”π“¬°“√

‡§≈◊Ë Õπ∑’Ë ¢Õß “√∂Ÿ °≈–≈“¬„π™—È π¥‘ π·≈–À‘π

„πªí®®ÿ∫—π¡’§«“¡ ”§—≠¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π

3  “¢“«‘™“¥—ßπ’È 1) °“√‡§≈◊ËÕπ∑’Ë¢Õß “√ªπ‡ªóôÕπ

„π¥‘π  2) °“√‡°‘¥·≈–°“√·æ√à°√–®“¬¥‘π‡§Á¡·≈–

3) °“√ Ÿ≠‡ ’¬§«“¡Õÿ¥¡ ¡∫Ÿ√≥å∏“µÿÕ“À“√æ◊™

(Õ“∑‘æ¬å, 2545)  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∏“µÿøÕ øÕ√— 

‡ªìπ∏“µÿÕ“À“√∑’Ë “¡“√∂∂Ÿ°µ√÷ß‰¥âßà“¬„π¥‘π  ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß¥‘π‡π◊ÈÕ≈–‡Õ’¬¥  ®÷ß∑”„Àâ∏“µÿ

øÕ øÕ√— ‡§≈◊ËÕπ∑’Ë ‰¥âπâÕ¬„π¥‘π‡π◊ÈÕ≈–‡Õ’¬¥

„π∑“ßµ√ß°—π¢â“¡„π¥‘π‡π◊ÈÕÀ¬“∫∏“µÿøÕ øÕ√— 

∂Ÿ°µ√÷ß‰¥â¬“°®÷ß∑”„ÀâøÕ øÕ√— ‡§≈◊ËÕπ∑’Ë ‰¥â¥’

„π¥‘π‡π◊ÈÕÀ¬“∫®“°∫√‘‡«≥º‘«¥‘π∑’Ë‰¥â√—∫°“√„ àªÿÜ¬

‚¥¬¡’πÈ”‡ªìπµ—«°≈“ß (medium) „π√Ÿª¢Õß “√≈–≈“¬

(solution) °“√‡§≈◊ËÕπ∑’Ëª√–°Õ∫¥â«¬°√–∫«π°“√

3 ª√–‡¿∑ §◊Õ °√–∫«π°“√æ“, °√–∫«π°“√·æ√à

·≈–°√–∫«π°“√°√–®“¬ (advection, diffusion and

dispersion processes) (Tunney  Karen and Isabelle,

1997) „π ¿“æ∏√√¡™“µ‘ Õ“®‰¡à “¡“√∂ª√–‡¡‘π

‰¥â«à“∏“µÿÕ“À“√∑’Ë„ à≈ß‰ª‚¥¬‡©æ“–øÕ øÕ√— 

„π¥‘ππ—Èπ®–≈ß Ÿà¥‘π∑’Ë√–¥—∫§«“¡≈÷°‡∑à“„¥·≈–

ª√‘¡“≥∏“µÿøÕ øÕ√— ∑’Ë≈ß Ÿà¥‘ππ—Èπ¡’¡“°πâÕ¬

‡æ’¬ß„¥ ∑—Èßπ’È‡æ√“–¡’ªí®®—¬∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬

∏“µÿÕ“À“√®“°°“√‰À≈∫à“ (runoff) ¢ÕßπÈ”·≈–¢÷Èπ

Õ¬Ÿà°—∫§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π (soil physical

properties) ™π‘¥π—Èπ Ê ‡™àπ §«“¡Àπ“·πàπ√«¡

(bulk density) §«“¡æ√ÿπ¢Õß¥‘π (porosity)

‚§√ß √â“ß¢Õß¥‘π (soil structure) ‡π◊ÈÕ¥‘π (soil

texture) ·≈–ª√‘¡“≥πÈ”Ωπ∑’Ëµ°„π·µà≈–ªï (annual

rainfall) («‘∑¬“  «‘™—¬  ·≈–  ¡¿æ,  2548)

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“°“√‡§≈◊ËÕπ∑’Ë

¢Õßª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π∑’Ë‰¡àÕ‘Ë¡µ—«

¥â«¬πÈ” (unsaturated soil) ‡¡◊ËÕ‰¥â√—∫ªÿÜ¬‡§¡’¢Õß™ÿ¥

¥‘π∑√“¬ „π°“√®”≈Õß ¿“æ·∑àß¥‘π (soil column)

¿“¬„πÀâÕßªØ‘∫—µ‘°“√ »÷°…“°“√‡§≈◊ËÕπ∑’Ë¢Õß

øÕ øÕ√— „π√“ßπÈ”„πÀâÕßªØ‘∫—µ‘°“√∑’Ë “¡“√∂

§«∫§ÿ¡√–¬–‡«≈“‰¥â

«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— 

„π ¿“æ·∑àß¥‘π∑√“¬ ‚¥¬°“√‰À≈„π·π«¥‘Ëß·∫∫

‰¡àÕ‘Ë¡µ—«¥â«¬πÈ”„πÀâÕßªØ‘∫—µ‘°“√

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

«‘∏’°“√»÷°…“ª√–°Õ∫¥â«¬°“√∑¥≈Õß

¢Õß°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— „π¥‘π∑√“¬ ‚¥¬

·∫àß°“√∑¥≈Õß‡ªìπ 2  à«π „πÀâÕßªØ‘∫—µ‘°“√ §◊Õ

1) °“√À“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’¢Õß¥‘π

‡∫◊ÈÕßµâπ 2) °“√»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— 

„π·π«¥‘Ëß„π ¿“æ·∑àß¥‘π À“§à“§«“¡™◊Èπ°—∫

ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π ‡æ◊ËÕπ”‰ª Ÿà«‘∏’À“

§à“ªí®®—¬∑’Ë„™â„π°“√ √â“ß ¡°“√‡™‘ß§≥‘µ»“ µ√å

¢Õß°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— ‰¥â

°“√‡≈◊Õ°æ◊Èπ∑’Ë

‡≈◊Õ°æ◊Èπ∑’Ë¥‘π∑√“¬®“°·ºπ∑’Ë¥‘π (soil

series map) √–¥—∫®—ßÀ«—¥¡“µ√“ à«π 1:100,000

¢Õß ”π—°ß“πæ—≤π“∑’Ë¥‘π‡¢µ 5 ®—ßÀ«—¥¢Õπ·°àπ

‚¥¬æ◊Èπ∑’Ë¡’§«“¡≈“¥™—π 2-5% ™ÿ¥¥‘π∑√“¬∑’Ë„™â„π

°“√∑¥≈Õß 2 ™ÿ¥¥‘π §◊Õ ™ÿ¥¥‘ππÈ”æÕß ·≈–

™ÿ¥¥‘π∫â“π‰ºà  °“√„™â∑’Ë¥‘π‡æ◊ËÕª≈Ÿ°ÕâÕ¬·≈–

¡—π ”ª–À≈—ß ‡°Á∫µ—«Õ¬à“ß¥‘π¥â«¬°√–∫Õ°‚≈–

(soil core) ·∫∫‰¡à∑”≈“¬‚§√ß √â“ß (undisturbed

soil) ∑’Ë§«“¡≈÷° 0-15 ´¡. ·≈– 15-30 ´¡.

‡æ◊ËÕπ”¡“§”π«≥À“§à“§«“¡Àπ“·πàπ√«¡ (bulk

density) ¢Õß¥‘π„π¿“§ π“¡„π ¿“æ∏√√¡™“µ‘

∑—Èß 2 ™ÿ¥¥‘π  ·≈–π”¥‘π∑’Ë‡°Á∫¡“·∫∫∑”≈“¬‚§√ß √â“ß

(disturbed soil) ∑’Ë§«“¡≈÷° 0 - 30 ´¡. º÷Ëß„Àâ·Àâß

„π∑’Ë√à¡ √àÕπºà“πµ–·°√ß¢π“¥ 2 ¡‘≈≈‘‡¡µ√

‡æ◊ËÕ√Õ°“√∫√√®ÿ≈ß·∑àß¥‘π

‡µ√’¬¡∑àÕæ’«’´’∑’Ë„™â∫√√®ÿµ—«Õ¬à“ß¥‘π

 ”À√—∫∑àÕ∑’Ë„™â®”≈Õß ¿“æ°“√‡§≈◊ËÕπ∑’Ë

¢ÕßøÕ øÕ√— „π·∫∫ 1 ¡‘µ‘ (one dimension)

‚¥¬„™â∑àÕæ’«’´’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¿“¬„π 7.5 ´¡.

∑’Ë¡’§«“¡¬“« 130 ´¡. ®”π«π 12 ∑àÕ ( ”À√—∫
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µ—«Õ¬à“ß¥‘π∑’Ë‡µ‘¡πÈ”√–¬–‡«≈“ 7,  14,  21  ·≈– 28

«—π ∑”°“√∑¥≈Õß 2 È́”) ®“°π—Èπ„™â‡≈◊ËÕ¬ºà“∑àÕ

µ“¡¬“«ÕÕ°‡ªìπ 2 ’́°‡∑à“ Ê °—π æ√âÕ¡∑—Èß∑”

‡§√◊ËÕßÀ¡“¬ª√–®”§Ÿà¢Õß·µà≈–∑àÕ®π§√∫∑ÿ°∑àÕ

®“°π—Èππ”Ω“§√Õ∫ª≈“¬∑àÕæ’«’´’¡“‡®“–√Ÿ∑’Ë¥â“π≈à“ß

„Àâ∑—Ë«¥â«¬ «à“π ·≈â«π”∑àÕ∑’Ëºà“´’°‰«â·≈–Ω“¡“≈â“ß

∑”§«“¡ –Õ“¥·≈–‡™Á¥„Àâ·Àâß µàÕ‰ªπ”ºâ“¢“«∫“ß

∑’Ë –Õ“¥¡“µ—¥‡ªìπ«ß°≈¡¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

¢π“¥ 5 ´¡. ®”π«π Õß·ºàπ «“ß ấÕπ°—π‰«â

¿“¬„π¢ÕßΩ“§√Õ∫‡æ◊ËÕªÑÕß°—π¥‘π‰À≈ÕÕ°¢≥–

∫√√®ÿ¥‘π ·≈â«π”∑àÕ∑’Ëºà“§√÷Ëß´÷°‰«â¡“ª√–°∫·≈–

æ—π¥â«¬‡∑ª°“«‚¥¬√Õ∫√—»¡’∑’Ë¥â“πÀ—« °≈“ß ·≈–

ª≈“¬∑àÕ æ’«’´’ ·≈â«µ‘¥¥â«¬‡∑ª°“«µ“¡¬“«¢Õß

√Õ¬µàÕ∑àÕ∑—Èß Õß¥â“π ®“°π—Èπ «¡∑àÕæ’«’´’ºà“´’°

·≈–ª√–°∫°—π‰«â‡¢â“°—∫Ω“§√Õ∫ π”«ß·À«π

 ”À√—∫√—¥∑àÕ°≈¡¡“ «¡·≈–¢—ππÁÕµ√—¥„Àâ·πàπ

´÷ËßµâÕß„™â®”π«πµ—Èß·µà 2-5 Õ—π µ“¡·µà¢π“¥

§«“¡¬“«¢Õß∑àÕ (130 ´¡.) ·≈â«ªî¥ª≈“¬≈à“ß

¢Õß∑àÕ¥â«¬Ω“§√Õ∫ ·≈â««“ß‡√’¬ß°—π‰«â‡æ◊ËÕ®–π” Ÿà

¢—ÈπµÕπ°“√∫√√®ÿ¥‘π

°“√∫√√®ÿµ—«Õ¬à“ß¥‘π≈ß„π∑àÕ

∑”°“√∑¥≈Õß∫√√®ÿ¥‘π≈ß„π∑àÕæ≈“ µ‘°

‡ âπºà“»Ÿπ¬å°≈“ß 7.5 ´¡. ¬“«ª√–¡“≥ 130 ´¡.

‡æ◊ËÕÀ“Àπà«¬πÈ”Àπ—°µàÕ§«“¡¬“«¢Õßµ—«Õ¬à“ß¥‘π

∑¥ Õ∫∑’Ë®–„™â∫√√®ÿ®√‘ß ∑’Ë‡∑à“°—∫πÈ”Àπ—°¥‘π 1 ‰√à

π”∑àÕæ≈“ µ‘°∑’Ë‡µ√’¬¡‰«â¥—ß°≈à“«‰ª™—ËßÀ“πÈ”Àπ—°

·≈–®¥∫—π∑÷°‰«â ®“°π—Èπ§àÕ¬ Ê ‡∑¥‘π∑’Ë‡µ√’¬¡‰«â

≈ß„π∑àÕæ≈“ µ‘°∑’≈–πâÕ¬Ê ‡¡◊ËÕ∫√√®ÿ®π‰¥â

§«“¡ Ÿßª√–¡“≥ 120 ´¡. ®–∑”°“√«—¥§«“¡¬“«

¢Õß°“√∫√√®ÿ·≈–®¥∫—π∑÷°‰«â ®“°π—Èπ®–π”‰ª™—Ëß

‡æ◊ËÕÀ“πÈ”Àπ—°¥‘π·≈–∑àÕæ≈“ µ‘° ·≈–‡¡◊ËÕπ”‰ª≈∫

°—∫πÈ”Àπ—°∑àÕæ≈“ µ‘°„ ®–‰¥âπÈ”Àπ—°¥‘π ‡¡◊ËÕπ”‰ª

À“√¥â«¬§«“¡¬“«°“√∫√√®ÿ ®–‰¥âπÈ”Àπ—°¢Õß¥‘π

µ—«Õ¬à“ßµàÕÀπà«¬§«“¡¬“«∑’Ë®–„™â∫√√®ÿ®√‘ß ®¥

∫—π∑÷°§à“¥—ß°≈à“«‰«â·≈–π”‰ª§”π«≥À“πÈ”Àπ—°¥‘π∑’Ë

®–„™â∫√√®ÿ„π·µà≈–∑àÕ ®“°π—Èπ®–∑”°“√∫√√®ÿ¥‘π≈ß

„π∑àÕæ≈“ µ‘° ‡ √Á®·≈â«®÷ßªî¥ª≈“¬∫π¢Õß∑àÕ‰«â

¥â«¬ºâ“¢“«∫“ß‡æ◊ËÕªÑÕß°—π°“√√–‡À¬ ´÷Ëß∑àÕ∑’Ë∫√√®ÿ

¥‘π®–‡√’¬°«à“ ·∑àß¥‘π (soil column) (¿“æ∑’Ë 1)

·≈–§”π«≥§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π„π·µà∑àÕ

‡π◊ËÕß®“°¥‘π∑’Ë∫√√®ÿ≈ß‰ª ‡ªìπ¥‘π∑’Ë‚§√ß √â“ß

∂Ÿ°∑”≈“¬

¿“æ∑’Ë 1 °“√µ‘¥µ—Èß°“√∑¥≈Õß°“√‡§≈◊ËÕπ∑’Ë¢Õß

øÕ øÕ√— „π ¿“æ·∑àß¥‘π

°“√„ à·¡àªÿÜ¬øÕ ‡øµ (0-46-0)

              °“√„ àªÿÜ¬≈ß„π°“√∑¥≈Õß„π ¿“æ·∑àß¥‘π

„™âª√‘¡“≥ªÿÜ¬µ“¡∑’Ë°√¡æ—≤π“∑’Ë¥‘π‰¥â·π–π”‰«â

 ”À√—∫¥‘π∑√“¬‡π◊ÈÕÀ¬“∫ ”À√—∫ª≈Ÿ°æ◊™‡»√…∞°‘®

Õ—µ√“ 30 °°./‰√à (187.50 °°./‡Œ°µ“√å) ∫¥„Àâ

≈–‡Õ’¬¥·≈â«√àÕπºà“πµ–·°√ß 2 ¡¡. „ à∫πº‘«Àπâ“

¥‘π„π·∑àß¥‘π

°“√‡µ‘¡πÈ”·∑àß¥‘π

ª√‘¡“≥πÈ”∑’Ëπ”¡“‡µ‘¡„π·∑àß¥‘π§”π«≥

®“°ª√‘¡“≥πÈ”Ωπ√“¬ªï„π™à«ß§“∫ 53 ªï · ¥ß‡ªìπ

§à“‡©≈’Ë¬√“¬‡¥◊Õπ §à“°“√§“¬√–‡À¬®“°∂“¥ (Pan

Evapotranspiration) §à“»—°¬å°“√§“¬√–‡À¬

(Potential Evapotranspiration : PET), §à“°“√§“¬

√–‡À¬®√‘ß (Actual Evapotranspiration : AET),

§à“°“√‰À≈∫à“¢ÕßπÈ” (Runoff), §à“ —¡ª√– ‘∑∏‘Ï

°“√‰À≈∫à“¢ÕßπÈ” (Runoff Coefficient) °“√°—°‡°Á∫

 – ¡§«“¡™◊Èπ‰«â„π¥‘π (Accumulative soil moisture)
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·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫§«“¡™◊Èπ Ÿß ÿ¥¢Õß¥‘π

(Maximum soil moisture storage capacity :

Smax) ‡æ◊ËÕ„Àâ‰¥âª√‘¡“≥πÈ”®√‘ß∑’Ë‡¢â“ Ÿà¥‘π∑’Ë„™â„π°“√

‡µ‘¡πÈ”„π·µà≈–∑àÕ¢Õß™ÿ¥¥‘ππÈ”æÕß ·≈–™ÿ¥¥‘π

∫â“π‰ºà ∑’Ëπ”¡“∑¥≈Õß‡∑à“°—∫ 602 ·≈– 639.23 ¡¡.

µ“¡≈”¥—∫ „™â®”π«π«—π∑’Ë∑”°“√∑¥≈Õß 7, 14, 21

·≈– 28 «—π ¡“À“√ ®–‰¥â§à“∑’Ëπ”‰ª§Ÿ≥°—∫æ◊Èπ∑’Ë

√—∫πÈ”¢Õß∑àÕ∑’Ë ‡ªìπ∑√ß°√–∫Õ°®–‰¥âª√‘¡“≥πÈ”

∑’Ë‡µ‘¡„π·µà≈–∑àÕ¢Õß∑—Èß 2 ™ÿ¥¥‘π

°“√‡°Á∫µ—«Õ¬à“ß¥‘π·≈–°“√«‘‡§√“–Àå∑“ß‡§¡’

µ—«Õ¬à“ß¥‘π·¬°‡°Á∫‡ªìπ 2  à«π §◊Õ à«π∑’Ë 1 ‡°Á∫¥‘π

∑’Ë™à«ß≈– 10 ´¡. µ≈Õ¥§«“¡¬“«¢Õß·∑àß¥‘π

‡æ◊ËÕÀ“§«“¡™◊Èπ   à«π∑’Ë 2 ‡°Á∫‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥

øÕ øÕ√— ∑’Ë‡§≈◊ËÕπ∑’Ë‰ª°—∫πÈ”∑’Ë√–¬–∑“ß∑ÿ° Ê  10 ́ ¡.

™—Ëß¥‘π∑’Ëº÷Ëß„Àâ·Àâß„π∑’Ë√à¡ ·≈–√àÕπºà“πµ–·°√ß

2 ¡¡. Àπ—° 2 °√—¡ ∑”°“√«‘‡§√“–Àåª√‘¡“≥

øÕ øÕ√— ∑—ÈßÀ¡¥‚¥¬«‘∏’ digestion and spectropho-

tometer (Olsen and Sommers, 1982) ¥â«¬°“√

¬àÕ¬¥â«¬°√¥‡ªÕ√å§≈Õ√‘° (HClO
4
) ·≈–°√¥‰πµ√‘°

‡¢â¡¢âπ (conc.HNO
3
) „πÕ—µ√“ à«π 2:1 ·≈â«¬àÕ¬∫π

‡µ“ ∑’ËÕÿ≥À¿Ÿ¡‘ 200 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß

∑‘Èß‰«â„Àâ‡¬Áπ °√Õß·≈â«ª√—∫ª√‘¡“µ√‡ªìπ 50 ¡≈.

¥â«¬πÈ”°≈—Ëπ  ¥Ÿ¥ “√µ—«Õ¬à“ß 1 ¡≈. ‡µ‘¡πÈ”¬“æ—≤π“

 ’∑’Ëª√–°Õ∫¥â«¬ Murphy reagent: boric acid:

ascorbic acid ∑’ËÕ—µ√“ à«π 5:2:1 ¡≈. µ“¡≈”¥—∫

®π‡°‘¥‡ªìπ ’πÈ”‡ß‘π ∑”°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬

‡§√◊ËÕß Spectrophotometer ‡æ◊ËÕ„Àâ‰¥â§à“∑’Ë®–

π”¡“„™â§”π«≥À“ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π

®“°°√“ø¡“µ√∞“π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘  ‚¥¬

«‘ ‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘ ¢Õß¢âÕ¡Ÿ≈

(Analysis of variance) µ“¡·ºπ°“√∑¥≈Õß

Completely Randomized Design (CRD) ·≈–

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬„πµ”√—∫∑¥≈Õß

‚¥¬„™â«‘∏’ Duncanûs Multiple Range Test (DMRT)

µ“¡‚ª√·°√¡ MSTAT - C ·≈–‚ª√·°√¡ Stat 8

version 8.1 °“√»÷°…“ Regression √–À«à“ß§«“¡™◊Èπ

„π¥‘π°—∫ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥ ‡æ◊ËÕ„™â ”À√—∫

Õ∏‘∫“¬º≈°“√∑¥≈Õß∑’Ë ‡ªìπ·∫∫®”≈Õß‡∫◊ÈÕßµâπ

‡æ◊ËÕπ”‰ª Ÿà°“√«‘‡§√“–Àåº≈ Õ¿‘ª√“¬º≈ ·≈– √ÿªº≈

°“√∑¥≈Õß

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

º≈°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ

·≈–∑“ß‡§¡’¢Õß¥‘π æ∫«à“ ∑—Èß Õß™ÿ¥¥‘π¡’‡π◊ÈÕ¥‘π

‡ªìπ∑√“¬ªπ¥‘π√à«π (loamy sand) ·≈–ª√‘¡“≥

øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π¡’„πª√‘¡“≥∑’ËµË” · ¥ß„π

µ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’

‡∫◊ÈÕßµâπ¢Õß¥‘π∑√“¬

 
 

  

          

- texture
/1
 

% sand 

% silt 

% clay 

Textural Class 

 

90 

7.3 

2.7 

loamy sand 

 

85  

9.8 

5.2  

loamy sand 

- bulk density
/2
(Mg/m

3
) 1.640 1.675 

- particle density
/3
(Mg/m

3
) 2.53 2.40 

- porosity (%) 0.36 0.31 

- FC
/4
 (%) 15.26 18.96 

- particle size distribution, 

D50 (mm.)
 /5

 
0.22 0.19 

- uniformity, D60/D10

/6
 2.74 2.71 

                

- pH
/7
 (1:2.5) 4.33 5.35 

- TP
/8
  (ppm) 16.34 82.87 

1/
hydrometer method, 

2/
soil core method,

 3/
pycnometer method, 

4/
pressure membrane, 

/5
sieve analysis, 

/6
particle size distribution 

curve, 
 7/

pH-meter  and 
 8/

digestion and spectro-photometer  
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º≈°“√»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— „π ¿“æ

·∑àß¥‘π„π°“√‰À≈·∫∫‰¡àÕ‘Ë¡µ—«¥â«¬πÈ”

1. §«“¡™◊Èπ·≈–ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥

„π¥‘π

®“°°“√∑¥≈Õß°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— 

„π soil column ·≈â«∑”°“√«—¥§«“¡™◊Èπ·≈–ª√‘¡“≥

øÕ øÕ√— ∑’Ë∑ÿ° Ê √–¬– 10 ´¡. ∑’Ë‰¥â√—∫πÈ”µ‘¥µàÕ°—π

7, 14,  21 ·≈– 28 «—π „π¥‘π®“°∑—Èß 2 ™ÿ¥¥‘π

 “¡“√∂· ¥ß„π√Ÿª¢Õß§à“§«“¡™◊Èπ·≈–ª√‘¡“≥

øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π∑’Ë§«“¡≈÷° ·≈–∑’Ë‡«≈“

µà“ßÊ (¿“æ∑’Ë  2 ·≈– 3) ÷́Ëß®“°°“√ —ß‡°µ

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥øÕ øÕ√— ·≈–§«“¡™◊Èπ

¢Õß¥‘π„π soil column æ∫«à“∑ÿ°·∑àß¥‘π∑¥≈Õß

ª√‘¡“≥§«“¡™◊Èπ„π¥‘π®–‡æ‘Ë¡¢÷ÈπÕ¬Ÿà√–À«à“ß 6.7 -

18.8 ‡ªÕ√å‡´Áπµå‚¥¬πÈ”Àπ—°¥‘π µ“¡√–¥—∫§«“¡≈÷°

∑’Ë‡æ‘Ë¡¢÷Èπ ·µà∑’Ëµ”·Àπàß„¥ Ê ‡¡◊ËÕ‡«≈“ºà“π‰ª™à«ß

‡«≈“Àπ÷Ëßª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π ≥  µ”·Àπàß

π—Èπ‰¡à‰¥â‡æ‘Ë¡¢÷Èπµ“¡‡«≈“À√◊Õ§«“¡™◊Èπ∑’Ë ‡æ‘Ë¡¢÷Èπ

µ“¡√–¥—∫§«“¡≈÷° ·µà¡’‡§≈◊ËÕπ∑’Ë≈ß‰ª„π™—Èπ∑’Ë≈÷°°«à“

·≈– – ¡„π™—Èπ¥‘πÕ¬Ÿà∑’Ë™à«ß§«“¡≈÷° 60 - 80

‡´πµ‘‡¡µ√ ÷́Ëß Õ¥§≈âÕß°—∫ Johnston (1989) ÷́Ëß

æ∫«à“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— Õ¬Ÿà„π√Ÿª¢Õß “√

∂Ÿ°≈–≈“¬ ¡’°“√ – ¡¢ÕßøÕ øÕ√— ∑’Ë‡§≈◊ËÕπ∑’Ë≈ß¡“

„π™—Èπ¥‘π≈à“ß (subsoils) ∑’Ë√–¥—∫§«“¡≈÷° 46 ´¡.

≈ß‰ª ·≈–æ∫«à“ „π¥‘π∑√“¬ 7 % ¢ÕßªÿÜ¬øÕ ‡øµ

(phosphate) ∑’Ë„ à„π√Ÿª¢ÕßªÿÜ¬´ÿª‡ªÕ√åøÕ ‡øµ

(super phosphate)  “¡“√∂‡À≈◊Õµ°§â“ßÕ¬Ÿà∫√‘‡«≥

º‘«Àπâ“¥‘π (15 ́ ¡.) À≈—ß®“°„ àªÿÜ¬ 8 ªï (Mattingly,

1970) ‡π◊ËÕß®“°«à“„π ¿“æ∏√√¡™“µ‘¥‘π¡’‚§√ß √â“ß

∑’Ë ≈—∫´—∫´âÕπ·≈–‡ªìπ°“√¬“°∑’Ë®–∑”°“√∫√√®ÿ¥‘π

≈ß„π∑àÕ„ÀâÕ¬Ÿà„π ¿“æ∑’Ë ¡ÌË“‡ ¡Õ‡∑à“°—πµ≈Õ¥

§«“¡¬“«¢Õß soil column ‰¥â ·µà„π¿“æ√«¡∑’Ë

µ”·Àπàß‡¥’¬«°—π∑—Èß§«“¡™◊Èπ·≈–ª√‘¡“≥øÕ øÕ√— 

∑—ÈßÀ¡¥„π¥‘π¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¢÷Èπ·≈– – ¡∑’Ë

µ”·Àπàß‡¥’¬«°—π ´÷Ëß≈—°…≥–°“√‡§≈◊ËÕπ∑’Ë¢Õß

øÕ øÕ√— „π¥‘π·µà≈–™ÿ¥¥‘π‡ªìπ¥—ßπ’È

1.1) ™ÿ¥¥‘ππÈ”æÕß (Grossarenic

Haplustalfs) ‡¡◊ËÕ¡’°“√‡µ‘¡πÈ” 86, 43, 29 ·≈– 22

¡¡. µ‘¥µàÕ°—π 7, 14, 21 ·≈– 28 «—π µ“¡≈”¥—∫

§«“¡™◊Èπ‚¥¬ª√‘¡“µ√µàÕπÈ”Àπ—°¢Õß¥‘π‡√‘Ë ¡µâπ

ª√–¡“≥ 8 - 20.2 ‡ªÕ√å‡ Á́πµå‚¥¬πÈ”Àπ—°¥‘π

¥‘π¡’§«“¡™◊ÈπæÕ ¡§«√ ®“°°“√«—¥§«“¡™◊Èπ„π¥‘π

∑ÿ°§«“¡≈÷° 10 ´¡. æ∫«à“ ∫√‘‡«≥∑’Ë¡’ª√‘¡“≥

§«“¡™◊Èπ„π¥‘π Ÿß §◊Õ ™à«ß§«“¡≈÷° 100 - 120 ´¡.

¡’§à“ Ÿß ÿ¥∑’Ë√–¥—∫µ‘¥°—∫√–¥—∫¢Õß¢—π√Õß√—∫πÈ”

¡’§à“√–À«à“ß 14 - 20.2 ‡ªÕ√å‡´Áπµå‚¥¬πÈ”Àπ—°¥‘π

·≈–°“√‡§≈◊ËÕπ¢ÕßøÕ øÕ√— ∑’Ë ‡§≈◊ËÕπ∑’Ë≈ß‰ª

„π¥‘π‡¡◊ËÕ¡’°“√‡µ‘¡πÈ”µ‘¥µàÕ°—π 7, 14, 21 ·≈– 28

«—π µ“¡≈”¥—∫ æ∫«à“ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥

„π¥‘π¡’ª√‘¡“≥ Ÿß¢÷Èπ®“°™ÿ¥§«∫§ÿ¡∑’Ëº‘«Àπâ“¥‘π

(20 ´¡.) ¢Õß∑ÿ°µ”√—∫°“√∑¥≈Õß ·≈–ª√‘¡“≥

øÕ øÕ√— ‡√‘Ë¡≈¥≈ß∑’Ë™à«ß§«“¡≈÷° 20-30 ´¡.

„πµ”√—∫∑’Ë‡µ‘¡πÈ”µ‘¥µàÕ°—π 7 ·≈– 14 «—π ‡π◊ËÕß®“°

ª√‘¡“≥πÈ”∑’Ë‡µ‘¡¡’ª√‘¡“≥¡“° ∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë

¢ÕßøÕ øÕ√—  Ÿß·≈–¡’°“√ – ¡ª√‘¡“≥øÕ øÕ√— 

∑—ÈßÀ¡¥∑’Ë™à«ß√–¥—∫§«“¡≈÷° 60-70 ´¡. ∑’Ë 7 «—π

¡’°“√ – ¡ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥¡“°∑’Ë ÿ¥

‡∑à“°—∫ 1,203 ppm ∑’Ë 14 «—π ¡’°“√ – ¡ª√‘¡“≥

øÕ øÕ√— ∑—ÈßÀ¡¥¡“°∑’Ë ÿ¥‡∑à“°—∫ 1,061 ppm

∑’Ë™à«ß§«“¡≈÷° 100-110 ´¡.·≈– ∑’Ë 21 «—π ¡’°“√

 – ¡ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥¡“°∑’Ë ÿ¥‡∑à“°—∫

1,130 ppm ∑’Ë™à«ß§«“¡≈÷° 80-90 ´¡. ∑’Ë 28 «—π

¡’°“√ – ¡ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥¡“°∑’Ë ÿ¥

‡∑à“°—∫ 1,201 ppm ∑’Ë√–¥—∫§«“¡≈÷° 60-70 ´¡.

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥øÕ øÕ√— °—∫√–¥—∫§«“¡≈÷°

Õ◊Ëπ Ê ¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠

¬‘Ëß∑’Ë§«“¡‡™◊ËÕ¡—Ëπ 99 % (µ“√“ß∑’Ë 2)

1.2) ™ÿ¥¥‘π∫â“π‰ºà (Arenic Paleustalfs)

‡¡◊ËÕ¡’°“√‡µ‘¡πÈ” 91, 46, 30 ·≈– 23 ¡¡. µ‘¥µàÕ

°—π‡ªìπ‡«≈“  7, 14, 21 ·≈– 28 «—π µ“¡≈”¥—∫

®“°°“√»÷°…“æ∫«à“ §«“¡™◊Èπ‚¥¬ª√‘¡“µ√µàÕπÈ”Àπ—°

¢Õß¥‘π‡√‘Ë¡µâπ ª√–¡“≥ 8 - 18.3 ‡ªÕ√å‡ Á́πµå‚¥¬
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πÈ”Àπ—°¥‘π ¥‘π¡’§«“¡™◊ÈπæÕ ¡§«√ ®“°°“√«—¥

§«“¡™◊Èπ„π¥‘π∑ÿ° Ê √–¬– 10 ´¡. æ∫«à“ ∫√‘‡«≥

∑’Ë¡’ª√‘¡“≥§«“¡™◊Èπ„π¥‘π Ÿß ·∫àß‰¥â‡ªìπ 2 ™à«ß §◊Õ

™à«ß§«“¡≈÷°∑’Ë 60 - 80 ´¡. ¡’§à“§«“¡™◊Èπ¢Õß¥‘π

ª√–¡“≥ 14 ‡ªÕ√å‡´Áπµå‚¥¬πÈ”Àπ—°¥‘π ·≈–

™à«ß§«“¡≈÷° 100 - 120 ´¡.  ¡’§à“ Ÿß ÿ¥∑’Ë√–¥—∫µ‘¥

°—∫√–¥—∫¢Õß¢—π√Õß√—∫πÈ” ¡’§à“√–À«à“ß 14 - 20.2

‡ªÕ√å‡´Áπµå‚¥¬πÈ”Àπ—°¥‘π ·≈–°“√‡§≈◊ËÕπ¢Õß

øÕ øÕ√— ∑’Ë‡§≈◊ËÕπ∑’Ë≈ß„π™—Èπ¥‘π∑’ËµË”°«à“ ‡¡◊ËÕ‰¥â√—∫

πÈ”µ“¡√–¬–‡«≈“µà“ßÊ æ∫«à“ª√‘¡“≥øÕ øÕ√— 

∑—È ßÀ¡¥„π¥‘π¡’ª√‘¡“≥ Ÿß¢÷Èπ®“°™ÿ¥§«∫§ÿ¡∑’Ë

º‘«Àπâ“¥‘π (20 ´¡.) ¢Õß∑ÿ°µ”√—∫°“√∑¥≈Õß

·≈–ª√‘¡“≥øÕ øÕ√— ‡√‘Ë¡≈¥≈ß∑’Ë™à«ß§«“¡≈÷°

30-40 ´¡. „πµ”√—∫∑’Ë‡µ‘¡πÈ”µ‘¥µàÕ°—π 7 ·≈–

14 «—π ‡π◊ËÕß®“°ª√‘¡“≥πÈ”∑’Ë‰¥â√—∫¡’ª√‘¡“≥¡“°

∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√—  Ÿß·≈–¡’°“√

 – ¡ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥∑’Ë™à«ß√–¥—∫§«“¡≈÷°

60-70 ´¡. „πµ”√—∫∑’Ë‰¥â√—∫πÈ”µ‘¥µàÕ°—π 7, 14

·≈– 21 «—π ¡’ª√‘¡“≥øÕ øÕ√—  1,638-1,796 ppm

‡¡◊Ë Õ ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥øÕ øÕ√— °—∫√–¥—∫

§«“¡≈÷°Õ◊ËπÊ ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

∑“ß ∂‘µ‘∑’Ë§«“¡‡™◊ËÕ¡—Ëπ 99 % ·µà„πµ”√—∫∑’Ë‰¥â√—∫πÈ”

28 «—π ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥µ≈Õ¥§«“¡¬“«

·∑àß¥‘π¡’§«“¡ ¡Ë”‡ ¡Õ°—π (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 2  À —¡æ—π∏å¢Õßª√‘¡“≥øÕ øÕ√— 

∑—ÈßÀ¡¥„π¥‘πµàÕ√–¬–∑“ß∑ÿ° 10 ´¡.

¢Õß™ÿ¥¥‘ππÈ”æÕß„π ¿“æ·∑àß¥‘π
 

depth 

(cm) 
Total phosphorus (ppm) 

 7  14  21  28  

0-10 726.7 i 823.3 ef 871.3 d 839 ef 

10-20 783.3 h 836 de 826.3 e 878.7 c 

20-30 713.7 i 836 de 804 ef 857.3 cde 

30-40 772 h 781 g 782.3 f 847 def 

40-50 793.3 h 863 d 807 ef 872.3 c 

50-60 818 g 923 c 815.7 ef 1,142 b 

60-70 1,203 a 956 b 952.7 c 1,201 a 

70-80 1,148 b 952 bc 1,059 b 1,147 b 

80-90 1,048 d 794 fg 1,130 a 876 c 

90-100 947.7 f 765.3 g 1,075 b 860.7 cd 

100-110 996 e 1,061 a 1,061 b 839 ef 

110-120 1,072 c 925 bc 1,057 b 845.7 def 

F-test ** ** ** ** 

CV (%) 1.38 1.49 1.62 0.92 

 

** Means with the same letters a, b, are significantly different at  

p = 0.01 by DMR method. 
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µ“√“ß∑’Ë 3  À —¡æ—π∏å¢Õßª√‘¡“≥øÕ øÕ√— 

∑—ÈßÀ¡¥„π¥‘πµàÕ√–¬–∑“ß∑ÿ° 10 ´¡.

¢Õß™ÿ¥¥‘π∫â“π‰ºà„π ¿“æ·∑àß¥‘π

2 ™ÿ¥¥‘π · ¥ß„Àâ‡ÀÁπ«à“‰¡à¡’°“√‡§≈◊ËÕπ∑’Ë¢Õß

øÕ øÕ√— ≈ß®“°™—Èπ¥‘π¥â“π∫π≈ß¡“„π™—Èππ’È‡≈¬

µ“√“ß∑’Ë 4 §à“ À —¡æ—π∏å·≈– ¡°“√°“√®”≈Õß°“√

‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— „π ¿“æ·∑àß¥‘π

„π°“√‰À≈·∫∫‰¡àÕ‘Ë¡µ—«¥â«¬πÈ”

 

Total phosphorus (ppm)  

(cm) 7  14  21   28  

0-10 1491 f 1498 e 1551 f 1904 a 

   10-20 1460 g 1502 e 1609 e 1940 a 

20-30 1455 g 1403 f 1620 e 1870 a 

30-40 1464 g 1511 de 1574 f 1881 a 

40-50 1540 e 1537 cd 1678 d 1923 a 

50-60 1584 d 1545 c 1753 b 1937 a 

60-70 1638 a 1706 a 1796 a 1966 a 

70-80 1626 ab 1714 a 1735 bc 1838 a 

80-90 1614 bc 1608 b 1704 cd 1709 b 

90-100 1601 c 1631 b 1727 bc 1851 a 

100-110 1612 bc 1603 b 1756 b 1881 a 

110-120 1621 b 1631 b 1749 b 1900 a 

F-test ** ** ** ** 

CV (%) 0.41 0.89 0.83 2.7 

 

** Means with the same letters a, b, are significantly different at  

p = 0.01 by DMRT method. 

®“°°“√»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— 

„π ¿“æ·∑àß¥‘π  √ÿª‰¥â«à“ ∑—Èß 2 ™ÿ¥¥‘π ª√‘¡“≥

øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π≈¥≈ßµ“¡§«“¡≈÷°¢Õß¥‘π

ª√‘¡“≥øÕ øÕ√— µ—È ßµâπ¬—ß§ßÕ¬Ÿà∑’Ëº‘ «Àπâ“¥‘π

(top soil) 0-20 ´¡.  „π¢≥–∑’Ë™—Èπ¥‘π∑’Ë≈÷°≈ß‰ª

ª√‘¡“≥øÕ øÕ√— ∂Ÿ°™–≈â“ß¡’ª√‘¡“≥≈¥≈ß‡≈Á°πâÕ¬

∑’Ë™à«ß§«“¡≈÷° 20-60 ´¡. ™à«ß§«“¡≈÷°√–À«à“ß

60-90 ´¡. ¡’ª√‘¡“≥øÕ øÕ√—  – ¡Õ¬Ÿà„πª√‘¡“≥

¡“° · ¥ß„Àâ‡ÀÁπ«à“øÕ øÕ√— ¡’°“√‡§≈◊ËÕπ∑’Ë‚¥¬

°“√∂Ÿ°™–≈â“ß·≈–¡’°“√ – ¡Õ¬Ÿà„π™à«ß¥—ß°≈à“«

∑’Ë§«“¡≈÷°µË”≈ß¡“ (90-120 ´¡.) ª√‘¡“≥

øÕ øÕ√— ≈¥≈ßÕ¬à“ß¡“°„π™ÿ¥¥‘π∑’Ë»÷°…“∑—È ß

 

  

( ) 

 R
2
 

7 y = 4.1237x + 7165 0.4908 

14 y= 1.4569x + 775.19 0.4421 

21 y= 3.2891x + 746.27 0.6935 
 

28 y= 2.6713x + 765.2 0.4506 

7 y= 2.0435x + 1468.5 0.7952 

14 y= 2.0908x + 1347.9 0.5990 

21 y= 2.5803x + 1497.1 0.6023 
 

28 y= -1.7991x + 1954 0.4518 

 √ÿªº≈°“√«‘®—¬

®“°°“√»÷°…“∑¥≈Õß æ∫«à“ ∑ÿ°µ”√—∫°“√

∑¥≈Õß‰¥â√—∫ª√‘¡“≥πÈ”ª√‘¡“µ√µà“ßÊ µ‘¥µàÕ°—πµ“¡

√–¬–‡«≈“ 7, 14, 21 ·≈– 28 «—π øÕ øÕ√— 

¡’°“√‡§≈◊ËÕπ∑’Ë≈ß‰ª – ¡Õ¬Ÿà∑’Ë™à«ß§«“¡≈÷°ª√–¡“≥

60-90 ´¡.‡ªìπ à«π„À≠à „πµ”√—∫∑’Ë‰¥â√—∫ª√‘¡“≥

πÈ”¡“° øÕ øÕ√— ¡’°“√‡§≈◊ËÕπ∑’Ë≈ß„π™—Èπ¥‘π∑’Ë≈÷°

·≈– – ¡Õ¬Ÿà¡“° ‡π◊ËÕß®“°øÕ øÕ√— ‡§≈◊ËÕπ∑’Ë‰¥â¥’

·≈–∂Ÿ°¥Ÿ¥¬÷¥‰¥âπâÕ¬„π¥‘π‡π◊ÈÕ∑√“¬ ‡¡◊ËÕ¡’ª√‘¡“≥

πÈ”∑’Ë¡“°Õπÿ¿“§¥‘π‡Àπ’¬«∑’Ë¡’¢π“¥‡≈Á°∑’Ë¡’¡“°

„π™ÿ¥¥‘π∫â“π‰ºà ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë≈ß„πÀπâ“µ—¥¥‘π‰¥â

‡√Á« ·≈â«‰ª – ¡„π™—Èπ¥‘π∑’Ë≈÷°°«à“™—Èπ√“°æ◊™ ·≈–

¡’°“√¥Ÿ¥¬÷¥øÕ øÕ√—  ∑”„Àâ§à“ À —¡æ—π∏å (R2)

„π™ÿ¥¥‘π∫â“π‰ºà Ÿß°«à“™ÿ¥¥‘ππÈ”æÕß

®“°°“√»÷°…“∑¥≈Õß§√—Èßπ’È æ∫«à“ °“√

»÷°…“°“√‡§≈◊ËÕπ∑’Ë¢ÕßøÕ øÕ√— §à“∑’Ë‰¥âÕÕ°¡“°Á¡’

§à“‡ªìπ‰ª„π≈—°…≥–‡¥’¬«°—∫º≈°“√»÷°…“Õ◊Ëπ §◊Õ

Õ“®¡’§à“‡∫’Ë¬ß‡∫π Ÿß¡“° ÷́Ëß‡ªìπª°µ‘ ‡π◊ËÕß®“°
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§à“æ“√“¡‘‡µÕ√å¢Õß¥‘π‰¡àÕ‘Ë¡µ—«§àÕπ¢â“ß¡’§«“¡·ª√

ª√«π¡“°®÷ß∑”„Àâ¬“°µàÕ°“√§”π«≥ ´÷Ëß ¡°“√∑’Ë‰¥â

®“°°“√»÷°…“§√—Èßπ’È‡ªìπ‡æ’¬ß°“√®”≈Õß°“√‡§≈◊ËÕπ∑’Ë

æ◊Èπ∞“π ”À√—∫™ÿ¥¥‘π∑’Ë„™â»÷°…“‡∑à“π—Èπ

¢âÕ‡ πÕ·π–

1. °“√»÷°…“§√—Èßπ’È∑”‡©æ“–¥‘π∑’Ë»÷°…“

‡∑à“π—Èπ Õ“®®–‡ªìπª√–‚¬™πåµàÕ°“√π”‰ª„™â°—∫™ÿ¥¥‘π

Õ◊ËπÊ ·≈– ∏“µÿÕ“À“√Õ◊Ëπ‰¥â

2. §«√¡’ ° “√»÷ °…“°“√ ‡§≈◊Ë Õπ∑’Ë ¢Õß

øÕ øÕ√— „π¿“§ π“¡‡æ◊ËÕπ”§à“∑’Ë‰¥â¡“ª√—∫·°â

‡æ◊ËÕ„Àâ‰¥â ¡°“√∑’Ë∂Ÿ°µâÕß “¡“√∂π”‰ª„™â‰¥â°—∫™ÿ¥

¥‘πÕ◊Ëπ ‡æ√“–°“√»÷°…“§√—Èßπ’È ‡ªìπ°“√®”≈Õß

‡Àµÿ°“√≥å‡æ◊ËÕ¥Ÿ·π«‚πâ¡¢Õß°“√‡§≈◊ËÕπ∑’ËøÕ øÕ√— 

∑—Èß·π«¥‘Ëß„π°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√‡∑à“π—Èπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ ∑’Ë π—∫ πÿπß∫ª√–¡“≥„π°“√¥”‡π‘π°“√

∑¥≈Õß§√—Èßπ’Èºà“π∑“ß∑ÿπÕÿ¥Àπÿπ·≈– π—∫ πÿπ

°“√∑”«‘∑¬“π‘æπ∏åªï°“√»÷°…“ 2550

‡Õ° “√Õâ“ßÕ‘ß

«‘∑¬“  µ√’‚≈‡°»  «‘™—¬  »√’∫ÿ≠≈◊Õ ·≈–  ¡¿æ

®ß√«¬∑√—æ¬å.  2548. °“√‡§≈◊ËÕπ∑’Ë¢Õß

∏“µÿÕ“À“√æ◊™„π¥‘π‰√à¿“¬„µâ ¿“æ∑’Ë

‰¡àÕ‘Ë¡µ—«¥â«¬πÈ”. √“¬ß“π°“√«‘®—¬ ¿“§«‘™“

∑√—æ¬“°√∑’Ë¥‘π·≈– ‘Ëß·«¥≈âÕ¡  “¢“«‘™“

ª∞æ’»“ µ√å §≥–‡°…µ√»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

‡æ‘Ë¡æŸπ  °’√µ‘° ‘°√. 2527. ¥‘π¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ.   ¿“§«‘™“ª∞æ’»“ µ√å

§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

 ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√.  2541.  ∂‘µ‘

°“√‡°…µ√¢Õßª√–‡∑»‰∑¬ªï°“√‡æ“–ª≈Ÿ°

2540/2541.  °√–∑√«ß‡°…µ√·≈–
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