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∫∑§—¥¬àÕ: „π°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß 3 √–¥—∫ ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß

°“√„™âª√–‚¬™πå∑’Ë¥‘π®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°‰¡â¬◊πµâπÀ≈“°™π‘¥‡ªìπ‡«≈“ 3 ªï æ∫«à“ ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π

(OM) ª√‘¡“≥∏“µÿÕ“À“√æ◊™À≈—° (N,P,K) ·≈–§«“¡®ÿ„π°“√·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ¢Õß¥‘π (CEC) „πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß

∑—Èß 3 √–¥—∫≈¥≈ß‡¡◊ËÕ¡’°“√‰∂æ√«πæ◊Èπ∑’ËÀ≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬‡æ◊ËÕª≈Ÿ°‰¡â¬◊πµâπ (‡√‘Ë¡°“√∑¥≈Õß) ·µàÀ≈—ß®“°‰¡â¬◊πµâπ

‡®√‘≠‡µ‘∫‚µ ª√‘¡“≥§ÿ≥ ¡∫—µ‘¢Õß¥‘π¥—ß°≈à“«∑’Ë‡ªìπ¥—™π’™’È«—¥§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ ·≈–‡¡◊ËÕ‰¡â¬◊πµâπ

¡’Õ“¬ÿ 36 ‡¥◊Õπ ( ‘Èπ ÿ¥°“√∑¥≈Õß) ¡’ª√‘¡“≥ Ÿß°«à“‡¡◊ËÕ¬—ß‰¡à¡’°“√ª≈Ÿ°‰¡â¬◊πµâπ ´÷Ëß· ¥ß∂÷ßª√– ‘∑∏‘¿“æ¢Õß‰¡â¬◊πµâπ

„π°“√‡æ‘Ë¡§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß „π°“√∑¥≈Õßπ’Èæ◊Èπ∑’Ë≈“¥‡Õ’¬ß√–¥—∫°≈“ß (3.0-3.5%) ¡’·π«‚πâ¡

∑’Ë®–¡’ª√– ‘∑∏‘¿“æ¥’°«à“æ◊Èπ∑’Ë≈“¥‡Õ’¬ß√–¥—∫ Ÿß (3.5-4.0%) À√◊Õ√–¥—∫≈à“ß (2.5-3.0%) „π°“√‡æ‘Ë¡§«“¡Õÿ¥¡ ¡∫Ÿ√≥å

¢Õß¥‘π®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°‰¡â¬◊πµâπÀ≈“°™π‘¥ (§” ”§—≠: §«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π, °“√ª≈Ÿ°‰¡â¬◊πµâπ,

∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß, °“√„™âª√–‚¬™πå∑’Ë¥‘π)

ABSTRACT: This experiment was a study on changes soil fertility in three sloping lands which were changed in
land use from sugarcane growing to various species tree plantation for three years. There were found that amount
(N, P,K) and soil cation exchanges capacity (CEC) in the three sloping lands  were substantially reduced after
plowing the land for tree growing (start of experiment). But after the tree started growing such soil properties which
are some indicators of soil fertility were gradually increased and when the tree plantation were 36 months old (end of
experiment) the amount of soil fertility  indicators were somewhat higher than those at the start of experiment . In this
experiment, the middle sloping land (3.0-3.5%) had a tendency to be more efficient than the upper sloping land
(3.5 - 4.0%) or lower sloping land (2.5 - 3.0%) in increasing soil fertility resulted from the changing of land use.
(Key words: soil fertility properties, tree plantation, sloping land, land use)
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∫∑π”

æ◊Èπ∑’Ë à«π„À≠à„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß

ª√–‡∑»‰∑¬¡’≈—°…≥–‡ªìπæ◊Èπ∑’Ë‡ªìπ≈Ÿ°§≈◊Ëπ≈Õπ≈“¥

·≈–¡’ª√‘¡“≥πÈ”Ωπ‡©≈’Ë¬ Ÿß°«à“ 1,000 ¡‘≈≈‘‡¡µ√µàÕªï

´÷Ëß∫“ßæ◊Èπ∑’Ë‡°‘¥°“√æ—ß∑≈“¬¢Õß¥‘π‚¥¬πÈ”‰À≈∫à“

º‘«¥‘π¡“°®“°æ◊Èπ∑’Ë∑’Ë¡’§«“¡≈“¥‡Õ’¬ß Ÿß ∫√‘‡«≥

¥—ß°≈à“«π’È„™âª≈Ÿ°æ◊™‰√àµà“ßÊ ‰¥â·°à ¢â“«‚æ¥, ªÕ,

¡—π ”ª–À≈—ß, ΩÑ“¬ ÕâÕ¬ ·≈–∂—Ë«µà“ßÊ ´÷Ëß®–µâÕß¡’

°“√‰∂æ√«πæ◊Èπ∑’Ë‡æ◊ËÕ‡µ√’¬¡°“√ª≈Ÿ°æ◊™„πƒ¥Ÿ°“≈

µàÕ‰ªÕ¬Ÿà‡ ¡Õ ®÷ß∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬Àπâ“¥‘π ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π, §«“¡®ÿ„π°“√·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ

¢Õß¥‘π ·≈–∏“µÿÕ“À“√æ◊™À≈—°  πÕ°®“°π’È°“√‰À≈

∫à“¢ÕßπÈ”º‘«¥‘π∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß¬—ß∑”„Àâ¡’°“√

‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π

‡™àπ ∑”„Àâ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°

°“√‡§≈◊ËÕπ∑’Ë¢Õßµ–°Õπ¥‘π‡Àπ’¬«∑’Ë¡“°—∫πÈ”‰À≈∫à“

º‘«¥‘π∑”„Àâ‚§√ß √â“ß¢Õß‡¡Á¥¥‘π·πàπ¢÷Èπ «‘∏’Àπ÷Ëß∑’ËÕ“®

®–≈¥§«“¡‡ ◊ËÕ¡‚∑√¡¢Õß¥‘π §◊Õ °“√‡ª≈’Ë¬π·ª≈ß

°“√„™âª√–‚¬™πå∑’Ë¥‘π®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°

‰¡â¬◊πµâπÀ≈“°™π‘¥ ´÷Ëß°“√ª≈Ÿ°‰¡â¬◊πµâπÀ≈“°™π‘¥

®–™à«¬ª°§≈ÿ¡¥‘π∑”„Àâ≈¥°“√ Ÿ≠‡ ’¬Àπâ“¥‘π®“°

°“√™–≈â“ß¢Õß≈¡·≈–πÈ”‰¥â‡ªìπÕ¬à“ß¥’·≈–√“°‰¡â

¬◊πµâπ®–¡’ “√Õ‘π∑√’¬å∫“ß™π‘¥ ∑’Ë™à«¬„Àâ‡¡Á¥¥‘π¡’

°“√‡°“–µ—«°—π¥’¬‘Ëß¢÷Èπµ≈Õ¥®π„∫√à«ßÀ≈àπ¢Õß‰¡â¬◊πµâπ

™à«¬‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„Àâ°—∫¥‘π ·≈– àßº≈„π°“√‡æ‘Ë¡

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π (Chappell, 1999) ª°µ‘

°“√ª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë‡ ◊ËÕ¡‚∑√¡ “¡“√∂ª≈Ÿ°‰¥â

‚¥¬„™âæ—π∏ÿå‰¡â™π‘¥‡¥’¬«À√◊Õ¡“°°«à“Àπ÷Ëß™π‘¥ ·µà

Elliot (2000) æ∫«à“°“√ª≈Ÿ°‰¡â¬◊πµâπ¡“°°«à“ 200 ™π‘¥

∑’Ëπ”¡“∑¥≈ÕßøóôπøŸ ¿“æªÉ“·∑π°“√ª≈Ÿ°ªÉ“

·∫∫¥—Èß‡¥‘¡∑’Ë„™â‡æ’¬ß 4-5 ™π‘¥ ®–„Àâº≈„π°“√øóôπøŸ

 ¿“æªÉ“¥’°«à“¡“° ´÷Ëß°“√∑¥≈Õßπ’È‡ªìπ°“√»÷°…“

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π®“°°“√‡ª≈’Ë¬π·ª≈ß°“√„™â

ª√–‚¬™πå∑’Ë¥‘π®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°‰¡â

¬◊πµâπÀ≈“°™π‘¥∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß„π¿“§µ–«—πÕÕ°-

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬

«‘∏’°“√»÷°…“

 ∂“π∑’Ë∑¥≈Õß
ß“π∑¥≈Õßπ’È‰¥â∑”„πæ◊Èπ∑’Ë√“™æ— ¥ÿ¢Õß‚√ß‡√’¬π

∫√∫◊Õ«‘∑¬“ À¡Ÿà∫â“π ¡ πÿ° µ”∫≈∫√∫◊Õ Õ”‡¿Õ∫√∫◊Õ

®—ßÀ«—¥¡À“ “√§“¡ æ◊Èπ∑’Ë»÷°…“µ—ÈßÕ¬Ÿà∑’Ë≈–µ‘®Ÿ¥ 71-72oN

·≈–≈Õßµ‘®Ÿ¥ 94.5-95.5oE ¢π“¥¢Õßæ◊Èπ∑’Ë»÷°…“ 10 ‰√à

‡ªìπæ◊Èπ∑’Ë∑’Ë‡§¬∑”°“√ª≈Ÿ°ÕâÕ¬¡“°àÕπ ´÷Ëß≈—°…≥–æ◊Èπ∑’Ë

 à«π„À≠à‡ªìπæ◊Èπ∑’Ë≈Ÿ°§≈◊Ëπ≈Õπ≈“¥ ≈—∫°—∫æ◊Èπ∑’Ë‡°◊Õ∫

√“∫ æ◊Èπ∑’Ë„°≈â‡§’¬ß∫“ß à«π‡ªìπªÉ“‡µÁß√—ß¡’‰¡â¬◊πµâπ¢÷Èπ

°√–®—¥°√–®“¬ æ◊Èπ∑’Ë∑¥≈Õß¡’§«“¡ Ÿß‡©≈’Ë¬®“°√–¥—∫

πÈ”∑–‡≈ª“π°≈“ß 190-195 ‡¡µ√ ™ÿ¥¥‘π∑’Ëæ∫„πæ◊Èπ∑’Ë

∑¥≈Õß §◊Õ ™ÿ¥¥‘π µ÷° (Satuk series, Fine loamy,

Filiceous, Isohyperthermic Oxic Paleustults) ´÷Ëß¡’

‡π◊ÈÕ¥‘π∫π‡ªìπ¥‘π√à«πªπ∑√“¬·≈–¥‘π≈à“ß‡ªìπ¥‘π√à«π

‡Àπ’¬«ªπ∑√“¬ √–∫“¬πÈ”‰¥â¥’ §«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß

¥‘πÕ¬Ÿà„π√–¥—∫§àÕπ¢â“ßµË”∂÷ßª“π°≈“ß æ◊Èπ∑’Ë»÷°…“¡’

≈—°…≥–¿Ÿ¡‘Õ“°“»·∫∫∑ÿàßÀ≠â“‡¢µ√âÕπ (Tropical

Savannah climate) ∑’Ë¡’ƒ¥Ÿ·≈âß·≈–ƒ¥ŸΩπ·µ°µà“ß°—π

Õ¬à“ß™—¥‡®π ƒ¥Ÿ√âÕπ‡√‘Ë¡µ—Èß·µà‡¥◊Õπ¡’π“§¡®π∂÷ß

µâπ‡¥◊Õπæƒ…¿“§¡·≈–¡’ Ωπµ°™ÿ°„π™à«ß°≈“ß

‡¥◊Õπ¡‘∂ÿπ“¬π®π∂÷ß‡¥◊Õπæƒ»®‘°“¬π ƒ¥ŸÀπ“«‡√‘Ë¡

µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π®π∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å¢Õß

ªï∂—¥‰ª ¡’≈¡·√ß·≈–Õ“°“»‡¬Áπ

·ºπ°“√∑¥≈Õß
°“√»÷°…“§√—Èßπ’È„™â·ºπ°“√∑¥≈Õß‡ªìπ·∫∫

Systemic Block Designs (SBD) ∑’Ë¡’ 3 ´È” (replication)

·≈–¡’ 3 µ”√—∫°“√∑¥≈Õß (Treatment) ∑’Ë·∫àßµ“¡

√–¥—∫§«“¡≈“¥‡Õ’¬ß §◊Õ

µ”√—∫°“√∑¥≈Õß∑’Ë 1 °“√ª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë

≈“¥‡Õ’¬ß√–¥—∫∫π∑’Ë¡’§«“¡≈“¥‡Õ’¬ß¢Õßæ◊Èπ∑’Ë 3.5-4.0

‡ªÕ√å‡´Áπµå (Upper slope: Us)

µ”√—∫°“√∑¥≈Õß∑’Ë 2 °“√ª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë

≈“¥‡Õ’¬ß√–¥—∫°≈“ß∑’Ë¡’§«“¡≈“¥‡Õ’¬ß¢Õßæ◊Èπ∑’Ë 3.0-3.5

‡ªÕ√å‡´Áπµå (Middle slope: Ms)
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µ”√—∫°“√∑¥≈Õß∑’Ë 3 °“√ª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë

≈“¥‡Õ’¬ß√–¥—∫≈à“ß∑’Ë¡’§«“¡≈“¥‡Õ’¬ß¢Õßæ◊Èπ∑’Ë 2.5-3.0

‡ªÕ√å‡´Áπµå (Lower slope: Ls)

„π·µà≈–µ”√—∫°“√∑¥≈Õß¡’¢π“¥æ◊Èπ∑’Ë 10 ‰√à

·≈–ª≈Ÿ°‰¡â¬◊πµâπ®”π«π 24 ™π‘¥ (Table 1) ‚¥¬¡’

√–¬–°“√ª≈Ÿ°‰¡â¬◊πµâπ 2X2 ‡¡µ√ „πæ◊Èπ∑’Ë·µà≈–µ”√—∫

°“√∑¥≈Õß·∫àßÕÕ°‡ªìπ 3  à«π ·µà≈– à«π·∑π´È”

¢Õß°“√∑¥≈Õß „π·µà≈– È́”‰¥â°—Èπ·ª≈ß¢π“¥40 x ¬“«

40 ‡¡µ√ ‡æ◊ËÕ„™â ÿà¡‡°Á∫µ—«Õ¬à“ß¥‘π (Figure 1)

°“√‡°Á∫¢âÕ¡Ÿ≈
°“√‡°Á∫µ—«Õ¬à“ß¥‘π∑”°“√‡°Á∫∑’Ë√–¥—∫§«“¡≈÷°

¥‘π 0-15 ‡´πµ‘‡¡µ√ ‚¥¬„™â‡§√◊ËÕß‡°Á∫µ—«Õ¬à“ß¥‘π

·∫∫·∑àß‡®“– (auger) ´÷Ëß®–‡°Á∫¥‘π∑—ÈßÀ¡¥ 6 À≈ÿ¡

√«¡‡ªìπ 1 composite sample µàÕ 1 µ”À√—∫°“√∑¥≈Õß

(treatment) §√—Èß·√°¿“¬À≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬„π

‡¥◊Õπ¡’π“§¡ æ.». 2546 (after sugarcane) ·≈–

§√—Èß∑’Ë Õß°àÕπª≈Ÿ°‰¡â¬◊πµâπ„π‡¥◊Õπæƒ…¿“§¡

æ.». 2546 (before plantation) ®—¥‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π„π√–¬–∑’Ë 1 §√—Èß∑’Ë “¡‡¡◊ËÕ

‰¡â¬◊πµâπ¡’Õ“¬ÿ 12 ‡¥◊Õπ„π‡¥◊Õπæƒ…¿“§¡ æ.». 2547

(after 12 month) ®—¥‡ªìπ√–¬–∑’Ë 2 §√—Èß∑’Ë ’Ë‡¡◊ËÕ‰¡â¬◊πµâπ

¡’Õ“¬ÿ 24 ‡¥◊Õπ„π‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2548 (after

24 months) ®—¥‡ªìπ√–¬–∑’Ë 3 ·≈–§√—Èß∑’ËÀâ“‡¡◊ËÕ‰¡â¬◊πµâπ

¡’Õ“¬ÿ 36 ‡¥◊Õπ„π‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2549 (after

36 months) ®—¥‡ªìπ√–¬–∑’Ë 4 µ“¡≈”¥—∫ ∑”°“√«‘‡§√“–Àå

µ—«Õ¬à“ß¥‘π‡æ◊ËÕÀ“¥—™π’™’È«—¥§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π

‰¥â·°à ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π‚¥¬«‘∏’ Walkley and

Black (Walkley and Black, 1934), ª√‘¡“≥‰π‚µ√‡®π

∑—ÈßÀ¡¥„π¥‘π‚¥¬«‘∏’ Micro Kjeldal, ª√‘¡“≥øÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πå„π¥‘π‚¥¬„™âπÈ”¬“ °—¥ Bray II ¢Õß«‘∏’

Murphy-Riley (Murphy, 1962), ª√‘¡“≥§«“¡®ÿ„π°“√

·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ¢Õß¥‘π·≈–ª√‘¡“≥‚æ·∑ ‡´’¬¡

∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π ‚¥¬„™âπÈ”¬“ °—¥ 1 N NH
4
Oac

pH 7 (Chapman, 1965)

º≈°“√»÷°…“·≈–«‘®“√≥å

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π (OM)
ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘πµ≈Õ¥√–¬–‡«≈“°“√

∑¥≈Õß ‰¥â· ¥ß‰«â„π Figure 2 ‡¡◊ËÕ‡√‘Ë¡∑”°“√∑¥≈Õß

(¿“¬À≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬) Õ‘π∑√’¬«—µ∂ÿ„π¥‘π„πæ◊Èπ∑’Ë

Figure 1. Diagram of experiments in the experment area.
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Figure 2. Changes of organic matters in three sloping lands during the time of experiment.
Mean values with the same letters were not significantly different according to the lsd (P>0.05).

Name Scientific name Family
1. Kra-don Careya sphaerica (N) Barringtoniaceae
2. Kee-Lek-baan Cassia siamea (N) Caesalpiniaceae
3. Ratcha-pleuk Cassia fistula (N) Caesalpiniaceae
4. Jam-juree Samanea saman (Ex) Mimosaceae
5. Deang Xylia xylocarpa (N) Mimosaceae
6. Teng Shorea obtuse (N) Dipterocarpaceae
7. Tong-kwoa Butea monosperma (N) Papilionaceae
8. Noon Ceiba pentandra (Ex) Bombacaceae
9. Pre-du-pa Pterocarpus macrocarpus (N) Papilionaceae

10. Pha-yoong Dalbergia cochinchinensis (N) Papilionaceae
11. Pleuk Albizia lebbeck (N) Mimosaceae
12. Phaya-sattabin Alstonia scholaris (N) Apocynaceae
13. Phay-ka Oroxylum indicum (N) Bignoniaceae
14. Ma-kam Tamarindus indica (Ex) Caesalpiniaceae
15. Ma-kam-tate Pithecellobium dulce (Ex) Mimosaceae
16. Ma-ka-mong Afzelia xylocarpa (N) Caesalpiniaceae
17. Yom-hin Toona ciliate (N) Meliaceae
18. Yang-na Dipterocarpus alatus (N) Dipterocarpaceae
19. Rung Shorea siamensis (N) Dipterocarpaceae
20. Sadao Azadirachta indica var. siamensis (N) Meliaceae
21. Sela-bai-yai Lagerstroemia loudonii (N) Lythraceae
22. U-ca-lip-tus Eucalyptus camaldulensis (Ex) Myrtaceae
23. Ma-muang-pa Mangifera caloneura (N) Anacardiaceae
24. Pi-kul Mimosops elengi (N) Sapotaceae

Table 1 Twenty-four tree species planted in the experiment.
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≈“¥‡Õ’¬ß∑—Èß “¡¡’ª√‘¡“≥„°≈â‡§’¬ß°—π·≈–‰¡à·µ°µà“ß

°—π∑“ß ∂‘µ‘ §◊Õ 0.33%„π·ª≈ß Us, 0.30%„π·ª≈ß

Ms ·≈– 0.34% „π·ª≈ß Ls

„π√–¬–∑’Ë 1 ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π·ª≈ß Ms

(0.28%) ·≈–·ª≈ß Ls (0.32%) ≈¥≈ß‡≈Á°πâÕ¬·µà

„π·ª≈ß Us (0.20%) ≈¥≈ß§àÕπ¢â“ß¡“°·≈–‰¡à¡’

§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

°—∫·ª≈ß Ms ·≈– Ls À≈—ß®“°°“√‰∂æ√«π ‡¡◊ËÕ‡√‘Ë¡

√–¬–∑’Ë 2 ‰ª®π∂÷ß ‘Èπ ÿ¥°“√∑¥≈Õß (‰¡â¬◊πµâπ¡’Õ“¬ÿ

36 ‡¥◊Õπ) ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π∑—Èß “¡√–¥—∫æ◊Èπ∑’Ë

≈“¥‡Õ’¬ß§àÕ¬Ê‡æ‘Ë¡¢÷Èπ ·≈–‰¡à¡’§«“¡·µ°µà“ß°—π

„π∑“ß ∂‘µ‘√–À«à“ßæ◊Èπ∑’Ë≈“¥‡Õ’¬ß„π∑ÿ°√–¬–«—¥º≈

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π·ª≈ß

Us ‡∑à“°—∫ 0.59 % ·ª≈ß Ms ‡∑à“°—∫ 0.58% ·≈–·ª≈ß

Ls ‡∑à“°—∫ 0.51%

®“°¢âÕ¡Ÿ≈¥—ß°≈à“« · ¥ß„Àâ‡ÀÁπ«à“°“√ª≈Ÿ°

‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫‡ªìπ‡«≈“°«à“

36 ‡¥◊Õπ∑”„Àâª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π‡æ‘Ë¡¢÷Èπ®“°

‡¡◊ËÕÀ≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬ ‚¥¬·ª≈ßª≈Ÿ°‰¡â¬◊πµâπ∫π

æ◊Èπ∑’Ë≈“¥‡Õ’¬ß à«π°≈“ß (Ms) ‡æ‘Ë¡¢÷Èπ¡“°∑’Ë ÿ¥ ·≈–

·ª≈ßª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß à«π≈à“ß (Ls)

‡æ‘Ë¡¢÷ÈππâÕ¬∑’Ë ÿ¥

„∫∑’Ë√à«ßÀ≈àπ¢Õß‰¡â¬◊πµâπ∑”„Àâ‡°‘¥°“√‡æ‘Ë¡

Õ‘π∑√’¬«—µ∂ÿ„πæ◊Èπ∑’Ë ( ¡≠“·≈–ªí∑¡“, 2547; Sae-Lee

et al., 1992) „π¢≥–‡¥’¬«°—π∑√ßæÿà¡¢Õß‰¡â¬◊πµâπ∑’Ë

ª°§≈ÿ¡æ◊Èπ∑’Ë°Á™à«¬≈¥°“√µ°°√–∑∫¢Õß‡¡Á¥Ωπ∑’Ë

º‘«¥‘π·≈–≈¥°“√ Ÿ≠‡ ’¬Õ‘π∑√’¬«—µ∂ÿ„π¥‘π®“°°“√

™–≈â“ß‚¥¬πÈ”Ωπ °“√∑’Ë·ª≈ß Ls ¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

„π¥‘ππâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ·ª≈ß‰¡â¬◊πµâπ¡’Õ“¬ÿ 36 ‡¥◊Õπ

Õ“®‡ªìπ‡æ√“–¥‘π„π·ª≈ß Ls π—Èπ¡’ —¡ª√– ‘∑∏‘Ï°“√π”

πÈ”¢Õß¥‘πµË”∑’Ë ÿ¥ àßº≈∑”„Àâ¡’ª√‘¡“≥πÈ”‰À≈∫à“∑’Ë

º‘«¥‘π¡“°¢÷Èπ∑”„Àâ¡’°“√æ—¥æ“ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

„π√–¥—∫¥‘π∫π (0-15 ‡´πµ‘‡¡µ√) (∫ÿªº“·≈–«‘∑¬“,

2549) ¡“°°«à“¥‘π„π·ª≈ß Us ·≈– Ms µ“¡≈”¥—∫

ª√‘¡“≥∏“µÿÕ“À“√æ◊™À≈—° (N P K)
§à“ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥„π¥‘π (N), ª√‘¡“≥

øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π¥‘π (P) ·≈–ª√‘¡“≥

‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π (K) µ≈Õ¥√–¬–‡«≈“

°“√∑¥≈Õß· ¥ß‰«â„π (Figure 3-5) ª√‘¡“≥ N ·≈– P

„π “¡æ◊Èπ∑’Ë≈“¥‡Õ’¬ß (Figure 3-4) ‡ª≈’Ë¬π·ª≈ß

„π™à«ß¢Õß°“√∑¥≈Õß „π√Ÿª·∫∫§≈â“¬§≈÷ß°—π°—∫

°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π §◊Õ

≈¥≈ß‡≈Á°πâÕ¬„π√–¬–∑’Ë 1 ®“°ª√‘¡“≥µ—ÈßµâπÀ≈—ß

°“√‡°Á∫‡°’Ë¬«ÕâÕ¬·≈–§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ„π√–¬–∑’Ë 2,

√–¬–∑’Ë 3 ·≈–√–¬–∑’Ë 4 ·µàª√‘¡“≥ K (Figure 5)

®–‡ª≈’Ë¬π·ª≈ß·µ°µà“ßÕÕ°‰ª‚¥¬≈¥≈ß§àÕπ¢â“ß¡“°

„π√–¬–∑’Ë 1, ‡æ‘Ë¡¢÷Èπ®“°√–¬–∑’Ë 1 §àÕπ¢â“ß¡“°„π

Figure 3. Changes of soil total Nin three sloping lands during the time of experiment.
Mean values with the same letters were not significantly different according to the lsd (P>0.05).
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√–¬–∑’Ë 2 ·≈–§àÕ¬Ê≈¥≈ß„π√–¬–∑’Ë 3 ·≈–√–¬–∑’Ë 4

‡¡◊ËÕ‡√‘Ë¡∑”°“√∑¥≈Õß (À≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬) ª√‘¡“≥

N „π·ª≈ß Ls ‡∑à“°—∫ 0.011 % N ´÷Ëß Ÿß°«à“ª√‘¡“≥

N „π·ª≈ß Ms ·≈– Us ∑’Ë‡∑à“°—∫ 0.004% N Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘·µà‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß (‰¡â¬◊πµâπ

¡’Õ“¬ÿ 36 ‡¥◊Õπ) ·ª≈ßª≈Ÿ°‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß

∑—Èß “¡¡’ª√‘¡“≥ N „°≈â‡§’¬ß°—π‡∑à“°—∫ 0.012-0.013%

N ®“°º≈¥—ß°≈à“«æ∫«à“·ª≈ß Us ¡’ª√‘¡“≥ N µË”°«à“

·≈–·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<0.05) °—∫·ª≈ß Ms ·≈–

Ls  „π√–¬–∑’Ë 1, √–¬–∑’Ë 2 ·≈–√–¬–∑’Ë 3  à«π„π√–¬–

∑’Ë 4 ®–¡’ª√‘¡“≥ N ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“° ∑”„Àâª√‘¡“≥ N

„°≈â‡§’¬ß°—π°—∫·ª≈ß Ms ·≈– Ls ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß

°“√√à«ßÀ≈àπ¢Õß„∫‰¡â¬◊πµâπ≈ß Ÿàº‘«¥‘π∑”„Àâ¡’ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π‡æ‘Ë¡¢÷Èπ ∑”„Àâª√‘¡“≥∏“µÿÕ“À“√

æ◊™À≈—° ‰¥â·°à ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥„π¥‘π ·≈–

ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π¥‘π‡æ‘Ë¡¢÷Èπµ“¡

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π∑’Ë‡æ‘Ë¡¢÷Èπ„π¥‘π‡¡◊ËÕ‰¡â¬◊πµâπ

¡’°“√‡®√‘≠‡µ‘∫‚µ∑’Ë‡æ‘Ë¡¢÷Èπ

„π°“√‡ª≈’Ë¬π·ª≈ß∑’Ë·µ°µà“ßÕÕ°‰ª‡≈Á°πâÕ¬¢Õß

ª√‘¡“≥ P „πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫®–„°≈â‡§’¬ß

°—π·≈–‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ µ—Èß·µà‡√‘Ë¡∑”°“√∑¥≈Õß

(4.24-7.80 ppm) ®π∂÷ß√–¬–∑’Ë 3 (7.36-9.11 ppm) ‚¥¬

·ª≈ß Ls ¡’§à“ Ÿß ÿ¥·≈–·ª≈ß Us ¡’§à“µË”∑’Ë ÿ¥

·µà„π°“√«—¥√–¬–∑’Ë 4 ª√‘¡“≥ P „π·ª≈ß Ls ‡∑à“°—∫

20.08 ppm ·≈–„π·ª≈ß Ms ‡∑à“°—∫ 17.96 ppm

®– Ÿß°«à“ª√‘¡“≥ P „π·ª≈ß Us ‡∑à“°—∫ 7.04 ppm

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ∏“µÿ P ¡’°“√

‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷ÈππâÕ¬¡“°„π·ª≈ß Us ‡¡◊ËÕ

Figure 4. Changes of available P in three sloping lands during the time of experiment.
Mean values with the same letters were not significantly different according to the lsd (P>0.05).

Figure 5. Changes of exchangeable K in three sloping lands during the time of experiment.
Mean values with the same letters were not significantly different according to the lsd (P>0.05).
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‡ª√’¬∫‡∑’¬∫„π·ª≈ß Ms ·≈– Ls ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß

ª√‘¡“≥ K ‡¡◊ËÕ‡√‘Ë¡∑”°“√∑¥≈Õß„π·ª≈ß Us, Ms

·≈– Ls ‡∑à“°—∫ 0.078, 0.067 ·≈– 0.060 ‡´πµ‘‚¡≈≈å/

°‘‚≈°√—¡¥‘πµ“¡≈”¥—∫ ´÷Ëß§à“∑—Èß “¡π’È‰¡à·µ°µà“ß°—π

„π∑“ß ∂‘µ‘ À≈—ß®“°≈¥≈ß„π√–¬–∑’Ë 1, ‡æ‘Ë¡¢÷Èπ„π

√–¬–∑’Ë 2 ·≈–§àÕ¬Ê ≈¥≈ß„π√–¬–∑’Ë 3 ·≈–√–¬–∑’Ë 4

ª√‘¡“≥ K ≈¥≈ß‡À≈◊Õ‡∑à“°—∫ 0.039, 0.037 ·≈– 0.041

‡´πµ‘‚¡≈≈å/°‘‚≈°√—¡¥‘π„π·ª≈ß Us, Ms ·≈– Ls

µ“¡≈”¥—∫ „π∫√√¥“∏“µÿÕ“À“√æ◊™À≈—°∑—Èß “¡™π‘¥ K

‡ªìπ∏“µÿÕ“À“√™π‘¥‡¥’¬«∑’Ë¡’ª√‘¡“≥≈¥≈ß®“°ª√‘¡“≥

‡¥‘¡‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß (‰¡â¬◊πµâπ¡’Õ“¬ÿ 36 ‡¥◊Õπ)

„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫ ‡π◊ËÕß®“°Õ—µ√“°“√

ª≈¥ª≈àÕ¬∏“µÿ K ®“°°“√ ≈“¬µ—«¢ÕßÕ‘π∑√’¬«—µ∂ÿ

¡’πâÕ¬°«à“Õ—µ√“°“√¥Ÿ¥ —́∫¢Õß∏“µÿÕ“À“√ K ·≈–Õ—µ√“

°“√ Ÿ≠‡ ’¬∏“µÿ K ‰ª‚¥¬°“√™–≈â“ß¢ÕßπÈ”‰À≈∫à“º‘«

¥‘π¡’¡“° ‡π◊ËÕß®“° K ‡ªìπ∏“µÿÕ“À“√∑’Ë‡§≈◊ËÕπ∑’Ë‰ª

°—∫ª√‘¡“≥πÈ”‰À≈∫à“º‘«¥‘π‰¥âßà“¬ (mobile element)

‡æ√“–‰¥â√—∫Õ‘∑∏‘æ≈§«“¡≈“¥‡Õ’¬ß¢Õßæ◊Èπ∑’Ë (∫ÿªº“

·≈–«‘∑¬“, 2549)

ª√‘¡“≥§«“¡®ÿ„π°“√·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ
¢Õß¥‘π (CEC)

„π·µà≈–™à«ß‡«≈“¢Õß°“√«—¥º≈ ·ª≈ßª≈Ÿ°

‰¡â¬◊πµâπ∫πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫‰¡à¡’§«“¡

·µ°µà“ß°—π∑“ß ∂‘µ‘„π§à“ª√‘¡“≥§«“¡®ÿ„π°“√

·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ (CEC) ¢Õß¥‘π (Figure 6)

‡¡◊ËÕ‡√‘Ë¡∑”°“√‰∂æ√«πæ◊Èπ∑’Ë (À≈—ß°“√‡°Á∫‡°’Ë¬«ÕâÕ¬)

CEC ¢Õß¥‘π„π∑—Èß “¡·ª≈ß≈¥≈ß‡≈Á°πâÕ¬®“°ª√‘¡“≥

2.68-4.03 ‡´Áπµ‘‚¡≈≈å/°‘‚≈°√—¡¥‘π ¡“‡ªìπ 0.93-1.26

‡´πµ‘‚¡≈≈å/°‘‚≈°√—¡¥‘π „π√–¬–∑’Ë1, À≈—ß‰¡â¬◊πµâπ

‡®√‘≠‡µ‘∫‚µª√‘¡“≥ CEC ®–‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷Èπ

‡≈Á°πâÕ¬‚¥¬¡’§à“‡∑à“°—∫ 1.43-1.49 ‡´πµ‘‚¡≈≈å/°‘‚≈°√—¡

¥‘π„π√–¬–∑’Ë 2 ·≈– 1.05-1.71 ‡´πµ‘‚¡≈≈å/°‘‚≈°√—¡

¥‘π„π√–¬–∑’Ë 3 ‡¡◊ËÕ‰¡â¬◊πµâπ‡®√‘≠‡µ‘∫‚µ·≈–¡’§«“¡

Àπ“·πàπ‡æ‘Ë¡¢÷Èπ (À≈—ß®“°ª≈Ÿ°‰¥â 36 ‡¥◊Õπ) ª√‘¡“≥

CEC „π¥‘π®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π‚¥¬¡’§à“„πæ◊Èπ∑’Ë

≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫‡∑à“°—∫ 8.52-9.88 ‡´πµ‘‚¡≈≈å/

°‘‚≈°√—¡¥‘π „π√–¬–∑’Ë 4

„π√–¬–∑’Ë 4 ( ‘Èπ ÿ¥°“√∑¥≈Õß) ª√‘¡“≥ CEC

¢Õß¥‘π·≈–ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß

¡’§«“¡§≈â“¬§≈÷ß°—π‡¡◊ËÕ«—¥§à“·µà≈–√–¬–‡«≈“µà“ßÊ

„π°“√∑¥≈Õß‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘√–À«à“ß

æ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫ ∑—Èßπ’È‡π◊ËÕß®“°ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π¡’º≈„π°“√‡æ‘Ë¡ª√‘¡“≥ CEC

 “√Œ‘«¡— ∑’Ë‰¥â®“°°“√¬àÕ¬ ≈“¬¢ÕßÕ‘π∑√’¬«—µ∂ÿ„π¥‘π

 “¡“√∂¥Ÿ¥´—∫∏“µÿÕ“À“√æ◊™∑’Ë‡ªìπ·§∑‰ÕÕÕπ¢Õß

¥‘π‰¥â¥’‡ªìπº≈∑”„Àâ§«“¡ “¡“√∂„π°“√·≈°‡ª≈’Ë¬π

·§∑‰ÕÕÕπ¢Õß¥‘π‡æ‘Ë¡¢÷Èπ (Allison, 1973, Hess, 1984)

®“°º≈¥—ß°≈à“«æ∫«à“ °“√‡æ‘Ë¡¢Õß CEC „π¥‘π

¡’°“√‡æ‘Ë¡∑’Ë™â“¡“°‡π◊ËÕß®“°¥‘π¡’°“√¬àÕ¬ ≈“¬¢Õß

Figure 6. Changes of cation exchange capacity in three sloping lands during the time of experiment.
Mean values with the same letters were not significantly different according to the lsd (P>0.05).
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Õ‘π∑√’¬«—µ∂ÿ„π¥‘πÕ¬à“ß√«¥‡√Á« ‡π◊ËÕß®“°¥‘π„πæ◊Èπ∑’Ë

∑”°“√∑¥≈Õß‡ªìπ‡π◊ÈÕ¥‘π∑√“¬ ·µà¿“¬À≈—ß‡¡◊ËÕ¡’

°“√ª≈Ÿ°‰¡â¬◊πµâπ (‰¡â¬◊πµâπ¡’Õ“¬ÿ 36 ‡¥◊Õπ) ∑”„Àâ

CEC „π¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π∑’Ë¡’

°“√ – ¡¡“°¬‘Ëß¢÷Èπ µ“¡≈”¥—∫

®“°º≈¥—ß°≈à“«· ¥ß«à“ °“√ – ¡ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¡’°“√ª≈Ÿ°‰¡â¬◊πµâπ ∑”„Àâ

ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥„π¥‘π ª√‘¡“≥øÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πå„π¥‘π ·≈–ª√‘¡“≥§«“¡®ÿ„π°“√

·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ¢Õß¥‘π‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕª√‘¡“≥

°“√ – ¡¢ÕßÕ‘π∑√’¬«—µ∂ÿ„π¥‘π∑’Ë‡æ‘Ë¡¢÷Èπµ“¡≈”¥—∫

· ¥ß„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ¢Õß‰¡â¬◊πµâπ„π°“√‡æ‘Ë¡

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß „π°“√

∑¥≈Õßπ’È·ª≈ß Ms ¡’·π«‚πâ¡∑’Ë®–¡’°“√‡ª≈’Ë¬π·ª≈ß

¥’°«à“ ·ª≈ß Us À√◊Õ Ls ´÷Ëß àßº≈∑”„Àâ‡æ‘Ë¡§«“¡

Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°

‰¡â¬◊πµâπÀ≈“°™π‘¥ „π¢≥–∑’Ëª√‘¡“≥‚æ·∑ ‡´’¬¡

∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π¡’·π«‚πâ¡≈¥≈ß ‡π◊ËÕß®“°

∏“µÿ‚æ·∑ ‡´’¬¡‡ªìπ∏“µÿÕ“À“√∑’Ë¡’°“√‡§≈◊ËÕπ∑’Ë‰¥âßà“¬

(mobile element) ∑”„Àâ¡’°“√ Ÿ≠‡ ’¬‰ª‰¥âßà“¬°—∫ª√‘¡“≥

πÈ”‰À≈∫à“º‘«¥‘π‡π◊ËÕß®“°‰¥â√—∫Õ‘∑∏‘æ≈§«“¡≈“¥‡Õ’¬ß

¢Õßæ◊Èπ∑’Ë

 √ÿª

„π°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘¢Õß¥‘π

Õ—π‡π◊ËÕß¡“®“°°“√‡ª≈’Ë¬π·ª≈ß°“√„™âª√–‚¬™πå∑’Ë¥‘π

®“°°“√∑”‰√àÕâÕ¬¡“‡ªìπ°“√ª≈Ÿ°‰¡â¬◊πµâπÀ≈“°™π‘¥

„πæ◊Èπ∑’Ë≈“¥‡Õ’¬ß∑—Èßæ◊Èπ∑’Ë 3 √–¥—∫ §◊Õ  à«π∫π (Us)

¡’§«“¡≈“¥‡Õ’¬ß 3.5-4.0 ‡ªÕ√å‡´Áπµå,  à«π°≈“ß (Ms)

¡’§«“¡≈“¥‡Õ’¬ß 3.0-3.5 ‡ªÕ√å‡´Áπµå ·≈– à«π≈à“ß (Ls)

¡’§«“¡≈“¥‡Õ’¬ß 2.5-3.0 ‡ªÕ√å‡ Á́πµå ‡ªìπ‡«≈“ 36 ‡¥◊Õπ

æ∫«à“ ‡¡◊ËÕ‰¡â¬◊πµâπ¡’°“√‡®√‘≠‡µ‘∫‚µ‰¥â 3 ªï ‰¥â¡’

∫∑∫“∑„π°“√‡æ‘Ë¡§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π ´÷Ëß

«—¥‰¥â®“°ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π∑’Ë‡æ‘Ë¡¢÷Èπ àßº≈„Àâ

¡’°“√‡æ‘Ë¡ª√‘¡“≥§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π´÷Ëß«—¥®“°

ª√‘¡“≥∏“µÿÕ“À“√æ◊™À≈—° (N, P ·≈– K) ·≈–§«“¡®ÿ

„π°“√·≈°‡ª≈’Ë¬π·§∑‰ÕÕÕπ¢Õß¥‘π (CEC) „πæ◊Èπ∑’Ë

≈“¥‡Õ’¬ß∑—Èß “¡√–¥—∫ „π√–¬–‡√‘Ë¡µâπ¢Õß°“√∑¥≈Õß

‡¡◊ËÕ¡’°“√‰∂æ√«πæ◊Èπ∑’ËÀ≈—ß®“°°“√‡°Á∫‡°’Ë¬«ÕâÕ¬‡æ◊ËÕ

ª≈Ÿ°‰¡â¬◊πµâπ À≈—ß®“°‰¡â¬◊πµâπ‡®√‘≠‡µ‘∫‚µ¢÷Èπ ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π (OM) ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥

„π¥‘π (N) ·≈–ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π¥‘π

(P) §àÕ¬Ê ‡æ‘Ë¡¢÷Èπ®π∂÷ß√–¬–∑’Ë ‘Èπ ÿ¥°“√∑¥≈Õß

(‡¡◊ËÕ‰¡â¬◊πµâπ¡’Õ“¬ÿ‰¥â 36 ‡¥◊Õπ) „π¢≥–∑’Ëª√‘¡“≥

‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π (K) ‡æ‘Ë¡¢÷ÈπÀ≈—ßª≈Ÿ°

‰¡â¬◊πµâπ®π∂÷ß‡¡◊ËÕ‰¡â¬◊πµâπ¡’Õ“¬ÿ 12 ‡¥◊Õπ (√–¬–∑’Ë 2)

·≈–À≈—ß®“°π—Èπ®–§àÕ¬Ê ≈¥≈ß‡¡◊ËÕ‰¡â¬◊πµâπ¡’Õ“¬ÿ

24 ‡¥◊Õπ ·≈– 36 ‡¥◊Õπ
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