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Alleviation of plough pan problem for growing cassava
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∫∑§—¥¬àÕ: °“√»÷°…“º≈¢Õß°“√‰∂√–‡∫‘¥¥“π·≈–™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘πµàÕ°“√·°â‰¢ªí≠À“™—Èπ¥“π‰∂æ√«π„π¥‘π Typic
Paleustult ∑’Ëæ∫™—Èπ¥“π‰∂æ√«π∑’Ë§«“¡≈÷°µ—Èß·µà 20-70 ́ ¡. ®“°º‘«¥‘π ÷́Ëß‡ªìπÕÿª √√§µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ‡π◊ËÕß®“°
‡ªìπ™—Èπ∑’Ë¡’§«“¡Àπ“·πàπ√«¡§àÕπ¢â“ß Ÿß ·≈– ¿“æπ”πÌÈ“¢≥–Õ‘Ë¡µ—«¥â«¬πÈ”™â“ ∑”°“√∑¥≈Õß‚¥¬«“ß·ºπ°“√∑¥≈Õß
·∫∫ split-plot in RCBD ®”π«π 4 ́ È” ·ª≈ßÀ≈—° (main plot) ª√–°Õ∫¥â«¬°“√‰∂√–‡∫‘¥¥“π (P1) ·≈–‰¡à‰∂√–‡∫‘¥¥“π (P2)
°àÕπ°“√‡µ√’¬¡¥‘π·∫∫ª°µ‘ (‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈–æ√«π¥â«¬º“≈ 7 °àÕπ¬°√àÕßª≈Ÿ°¢«“ß§«“¡≈“¥‡∑) ·µà≈–·ª≈ß
À≈—°¡’°“√„ à·≈–‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π ¥—ßπ’È ‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π (T1) „ à¬‘ª´—¡ (T2) ·≈–À‘πΩÿÉπ (T3) ∑—Èß Õß„πÕ—µ√“ 200
°°./‰√à ·≈–„ à¡Ÿ≈‰°àÕ—µ√“ 1,000 °°./‰√à (T4) º≈°“√»÷°…“ æ∫«à“ °“√‰∂√–‡∫‘¥¥“π„Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥ Ÿß°«à“
°“√‰¡à‰∂√–‡∫‘¥¥“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (2.92 ‡ª√’¬∫‡∑’¬∫°—∫ 2.58 µ—π/‰√à) ™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π‰¡à¡’º≈µàÕ
°“√„Àâº≈º≈‘µÀ—«¡—π ¥ ·µà∑”„Àâ‰¥âπÌÈ“Àπ—° à«π‡Àπ◊Õ¥‘π·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬°“√„ à¡Ÿ≈‰°à„ÀâπÌÈ“Àπ—° à«π‡Àπ◊Õ¥‘π
 Ÿß∑’Ë ÿ¥‡∑à“°—∫ 2.82 µ—π/‰√à ·≈–¡’·π«‚πâ¡„Àâº≈º≈‘µÀ—« ¥ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 3.1 µ—π/‰√à ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à„ à«— ¥ÿ
ª√—∫ª√ÿß¥‘π √«¡∑—Èß°“√„ à¬‘ª´—¡ ·≈–À‘πΩÿÉπ∑—Èß„π°√≥’∑’Ë¡’°“√‰∂À√◊Õ‰¡à‰∂√–‡∫‘¥¥“π Õ¬à“ß‰√°Áµ“¡ °“√„ à¡Ÿ≈‰°à√à«¡°—∫
°“√‰∂√–‡∫‘¥¥“π∑”„Àâ¡’°“√ – ¡ª√‘¡“≥·ªÑß„πÀ—«¡—πµÌË“ ÿ¥‡∑à“°—∫√âÕ¬≈– 21.7

§” ”§—≠: ™—Èπ¥“π‰∂æ√«π, ¡—π ”ª–À≈—ß, ¬‘ª´—¡, À‘πΩÿÉπ, ¡Ÿ≈‰°à

ABSTRACT: Effect of deep ripping and soil amendments on plough pan alleviation in a Typic Paleusult where
plough pan was found between depths of 20-70 cm from soil surface. This pan restricted plant growth due to its
moderately high bulk density and slow saturated hydraulic conductivity. Split-plot in randomized complete block
design with four replications was employed. Main plot consisted of deep ripping using ripper (P1) and no ripping
(P2) before conventional land preparation (3 disc followed by 7 disc plough and contour ridging).  Each main plot
was composed of four factors as follow; no soil amendment (T1), amended with 200 kg/rai of gypsum (T2) and
limestone dust (T3), and 1,000 kg/rai of chicken manure application (T4).  Deep ripping gave significantly the higher
fresh tuber yield than did the other without ripping (2.92 compared to 2.58 tonne/rai).  Types of soil amendments
showed no effect on the fresh tuber yield but above ground biomass. Chicken manuring significantly gave the highest
above ground biomass of 2.82 tonne/rai and tended to give the highest fresh tuber yield (3.1 tonne/rai) compared to
non-soil amendment treatment, and applications of gypsum and limestone dust whether with or without deep ripping.
However, deep ripping combined with the addition of chicken manure tended to give the lowest starch content
percentage of 21.7.
Keywords: plough pan, cassava, gypsum, limestone dust, chicken manure
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∫∑π”

¡—π ”ª–À≈—ß‡ªìπæ◊™∑’Ë¡’°“√ª√—∫µ—«‰¥â¥’„π‡°◊Õ∫
∑ÿ° ¿“æ·«¥≈âÕ¡‰¡à«à“®–‡ªìπ¥‘π∑√“¬ ¥‘π√à«π
ªπ∑√“¬ ¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ‡°…µ√°√
 à«π„À≠à®–∑”°“√ª≈Ÿ°¡—π ”ª–À≈—ßÕ¬à“ßµàÕ‡π◊ËÕß
‚¥¬‰¡à¡’°“√æ—°¥‘π·≈–°“√ª√—∫ª√ÿß∫”√ÿß¥‘πÕ¬à“ß
‡À¡“– ¡ ¡’º≈∑”„Àâ¥‘π∑’Ëª≈Ÿ°¡—π ”ª–À≈—ßπ—Èπ
‡ ◊ËÕ¡‚∑√¡≈ß (ªî¬–, 2546) æ—π∏ÿå¡—π ”ª–À≈—ß∑’Ëºà“π
°“√§—¥‡≈◊Õ°„πªí®®ÿ∫—π¡’»—°¬¿“æ„π°“√„Àâº≈º≈‘µ
 Ÿß∂÷ß 5-10 µ—π/‰√à ¿“¬„µâ°“√¥Ÿ·≈·≈–°“√®—¥°“√∑’Ë
‡À¡“– ¡ ·µàº≈º≈‘µ¡—π ”ª–À≈—ß∑’Ëª≈Ÿ°„π¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡’‡æ’¬ß 1-3 µ—π/‰√à («‘®“√≥å, 2546)
‡®√‘≠»—°¥‘Ï ·≈–§≥– (2547) ‰¥â √ÿª‰«â«à“ °“√‡ ◊ËÕ¡‚∑√¡
¢Õß¥‘π∑“ß°“¬¿“æ‡ªìπªí≠À“Õ—π¥—∫Àπ÷Ëß¢Õß‡°…µ√°√
ºŸâª≈Ÿ°¡—π ”ª–À≈—ß ‚¥¬‡©æ“–„π¥‘π‡π◊ÈÕÀ¬“∫
°“√‡µ√’¬¡¥‘π‡æ◊ËÕª≈Ÿ°¡—π ”ª–À≈—ß‚¥¬∑—Ë«‰ª®–∑”
°“√‰∂æ√«π¥â«¬‰∂®“πº“≈ 3 µ“¡¥â«¬º“≈ 7 À√◊Õ
º“≈ 7 ∑—Èß Õß§√—Èß·≈â«¬°√àÕßª≈Ÿ° ( ¡æß…å ·≈– Õπÿ™‘µ,
2547) ´÷Ëß®–¡’°“√‡µ√’¬¡¥‘π„π≈—°…≥–π’Èµ‘¥µàÕ°—π‡ªìπ
‡«≈“π“π √à«¡°—∫°“√‰∂æ√«π„π¢≥–∑’Ë¥‘π¡’§«“¡™◊Èπ
¡“°‡°‘π‰ª‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥™—Èπ¥“π‰∂æ√«π¢÷Èπ
‰¥â„πæ◊Èπ∑’Ë∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß ™—Èπ¥“ππ’È‡ªìπ¢âÕ®”°—¥
µàÕ°“√·∑ßÀ—«¢Õß¡—π ”ª–À≈—ß∑”„Àâ‰¥âÀ—«¡—π∑’Ë¡’¢π“¥
‡≈Á° ·≈–¡’≈—°…≥–§Õ¥§¥ (Õ√ÿ≥’, 2547) πÕ°®“°π’È
™—Èπ¥“π¬—ß¡’º≈µàÕ°“√‡§≈◊ËÕπ¬â“¬Õ“°“»·≈–πÌÈ“„µâ¥‘π
À√◊ÕÕ“®∑”„Àâ‡°‘¥™—ÈππÈ”„µâ¥‘π™—Ë«§√“« (temporary
water table) ¢÷Èπ„πƒ¥ŸΩπ‰¥â (Coelho et al., 2000) ´÷Ëß
 àßº≈„ÀâÀ—«¡—π ”ª–À≈—ß‡πà“‰¥â (McDanial et al., 2008)

·π«∑“ß„π°“√·°â‰¢™—Èπ¥“π‰∂æ√«π ‰¥â·°à «‘∏’
‡™‘ß°≈ °“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–«‘∏’°“√∑“ß™’«¿“æ
Õ¬à“ß‰√°Áµ“¡°“√„™â‰∂√–‡∫‘¥¥‘π≈à“ß ®–∑”„Àâ™—Èπ¥“π
·µ°µ—«·µà‡ªìπ°“√·°â‰¢‰¥â‡æ’¬ß™à«ß‡«≈“ —ÈπÊ ‡∑à“π—Èπ
‡π◊ËÕß®“°¥‘π‡À≈à“π’È “¡“√∂°≈—∫¡“Õ—¥µ—«·πàπ‡À¡◊Õπ
‡¥‘¡‰¥âÕ’° (Hakanssan et al., 1996; Van Doren and
Triplett, 1979)  ”À√—∫„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
¡’°“√»÷°…“æ∫«à“ ¥‘π„πæ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß
 à«π„À≠àæ∫™—Èπ¥“π‰∂æ√«πÕ¬Ÿà„µâ™—Èπ‰∂æ√«π ∑’Ë√–¥—∫

§«“¡≈÷°·µ°µà“ß°—πÕÕ°‰ª ·≈–¡’§«“¡Àπ“¢Õß™—Èπ
·µ°µà“ß°—π¥â«¬ (‡Õ°√“™, 2552; Anusontpornperm
et al., 2005) Õ¬à“ß‰√°Áµ“¡ ·π«∑“ß°“√®—¥°“√™—Èπ¥“π
‰∂æ√«π∑’Ë‡À¡“– ¡‡æ◊ËÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß¬—ß‰¡à¡’
°“√»÷°…“¡“°π—° ¥—ßπ—Èπ°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√‰∂√–‡∫‘¥¥“π √«¡∑—Èß™π‘¥
«— ¥ÿª√—∫ª√ÿß¥‘π‡¡◊ËÕ„™â√à«¡°—∫°“√‰∂√–‡∫‘¥¥“πµàÕ°“√
‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘¥‘π °“√‡®√‘≠‡µ‘∫‚µ ·≈–º≈º≈‘µ
À—«¡—π ”ª–À≈—ß ´÷Ëßπà“®–‡ªìπª√–‚¬™πåµàÕ°“√·°â‰¢
ªí≠À“™—Èπ¥“π‰∂æ√«πÕ¬à“ß¬—Ëß¬◊π‡æ◊ËÕ∑”„Àâ¥‘π°≈—∫¡“
¡’º≈‘µ¿“æ¥’¥—ß‡¥‘¡ ·≈– “¡“√∂ª≈Ÿ°¡—π ”ª–À≈—ß
„Àâ‰¥âº≈º≈‘µ‡ªìπ∑’Ëπà“æ÷ßæÕ„® ”À√—∫‡°…µ√°√

«‘∏’°“√»÷°…“

∑”°“√∑¥≈Õß„πæ◊Èπ∑’Ë·ª≈ß¢Õß‡°…µ√°√∫√‘‡«≥
∫â“π°ÿ¥¡à«ß µ”∫≈µ–‡§’¬π Õ”‡¿Õ¥à“π¢ÿπ∑¥ ®—ßÀ«—¥
π§√√“™ ’¡“ ‚¥¬‡ªìπ¥‘π™ÿ¥¥‘π¬‚ ∏√ (Yasothon, Yt)
∑’Ëæ∫™—Èπ¥“π‰∂æ√«πÕ¬Ÿà¢â“ß„µâ™—Èπ¥‘π∫π¢Õß°“√‰∂æ√«π
„π∑ÿ°∫√‘‡«≥µ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑» (‡Õ°√“™, 2552)
‡√‘Ë¡∑”°“√«‘®—¬µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ æ.». 2552
∂÷ß‡¥◊Õπ‡¡…“¬π æ.». 2553 «“ß·ºπ°“√∑¥≈Õß·∫∫
split-plot in randomized complete block ®”π«π 4 ´È”
‚¥¬·ª≈ß∑¥≈ÕßÀ≈—° (main plot) ª√–°Õ∫¥â«¬°“√
‰∂√–‡∫‘¥¥“π (ripper) ≈÷°ª√–¡“≥ 40 ´¡. (P1) ·≈–
‰¡à¡’°“√‰∂√–‡∫‘¥¥“π (P2) °àÕπ°“√‡µ√’¬¡¥‘π·∫∫
ª°µ‘∑’Ë„™âª≈Ÿ°¡—π ”ª–À≈—ß ‚¥¬∑”°“√‰∂‡ªî¥¥‘π¥â«¬
º“≈ 3 æ√«π¥â«¬º“≈ 7 ·≈–¬°√àÕßª≈Ÿ°¢«“ß§«“¡
≈“¥‡∑ „π·µà≈–·ª≈ßÀ≈—° ª√–°Õ∫¥â«¬µ”√—∫
°“√∑¥≈Õß®”π«π 4 µ”√—∫ ¥—ßπ’È ‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π
(T1) „ à¬‘ª´—¡ (T2) ·≈–À‘πΩÿÉπ (T3) ∑—Èß Õß„πÕ—µ√“ 200
°°./‰√à ·≈–„ à¡Ÿ≈‰°àÕ—µ√“ 1,000 °°./‰√à (T4) (º≈°“√
«‘‡§√“–Àå«— ¥ÿª√—∫ª√ÿß∑’Ë„™â„π°“√»÷°…“· ¥ß„π
Table 1) √–¬–ª≈Ÿ°∑’Ë„™â‡∑à“°—∫ 0.80 x 1.2 ¡. ªÿÜ¬À≈—°
∑’Ë„™â‰¥â·°àªÿÜ¬ Ÿµ√ 15-15-15 „ à¢â“ßµâπ¡—π ”ª–À≈—ß
§√—Èß≈– 50 °°./‰√à ‡¡◊ËÕ¡—π ”ª–À≈—ßÕ“¬ÿ‰¥â 2 ·≈–

4 ‡¥◊Õπµ“¡≈”¥—∫
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°“√‡°Á∫¢âÕ¡Ÿ≈ ª√–°Õ∫¥â«¬ 1) °“√‡°Á∫µ—«Õ¬à“ß

¥‘π°àÕπª≈Ÿ°‡æ◊ËÕ°“√«‘‡§√“–Àå ¡∫—µ‘µà“ßÊ ¢Õß¥‘π

2) ®—¥∑”¢âÕ¡Ÿ≈≈—°…≥–¥‘πµ—«·∑π„πæ◊Èπ∑’Ë (site

characterization) (‡Õ‘∫, 2547) 3) ‡°Á∫µ—«Õ¬à“ß¥‘π°àÕπ

°“√‡°Á∫‡°’Ë¬«º≈º≈‘µ¡—π ”ª–À≈—ßª√–¡“≥ 1 ‡¥◊Õπ

‚¥¬∑”°“√‡°Á∫„π∑ÿ°·ª≈ß¬àÕ¬ ª√–°Õ∫¥â«¬ µ—«Õ¬à“ß

¥‘π∑’Ë∂Ÿ°√∫°«π (disturbed soil sample) ·≈–µ—«Õ¬à“ß

¥‘π∑’Ë‰¡à∂Ÿ°√∫°«π (undisturbed soil sample) ‚¥¬„™â

°√–∫Õ°‡°Á∫µ—«Õ¬à“ß¥‘π (soil core) ‡°Á∫∑’Ë 5 √–¥—∫

§«“¡≈÷° ‰¥â·°à 0-10, 10-20, 20-30, 30-40 ·≈– 40-50

´¡. µ”·Àπàß∑’Ë‡°Á∫‰¥â·°à∫π —π√àÕß∫√‘‡«≥°÷Ëß°≈“ß

√–À«à“ßµâπ‡æ◊ËÕπ”¡“«‘‡§√“–Àå ¡∫—µ‘¥‘π ‰¥â·°à §«“¡

Àπ“·πàπ√«¡¢Õß¥‘π  ¿“æπ”πÌÈ“¢Õß¥‘π¢≥–∑’Ë¥‘π

Õ‘Ë¡µ—«¥â«¬πÈ” ·≈–ª√‘¡“≥∏“µÿÕ“À“√À≈—°„π¥‘π ·≈–

4) ‡°Á∫¢âÕ¡Ÿ≈º≈º≈‘µæ◊™ ∑”°“√‡°Á∫‡°’Ë¬«¡—π ”ª–

À≈—ß∑’ËÕ“¬ÿª√–¡“≥ 10 ‡¥◊Õπ ‚¥¬°“√∫—π∑÷°¢âÕ¡Ÿ≈

πÈ”Àπ—° ¥ à«π‡Àπ◊Õ¥‘π (πÈ”Àπ—°µâπ ‡Àßâ“ °‘Ëß°â“π

·≈–„∫) πÈ”Àπ—°À—«¡—π ¥ ·≈–√âÕ¬≈–°“√ – ¡·ªÑß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘  «‘‡§√“–Àå¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

‚¥¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘ (analysis of

variance) ·≈â«πÌ“¢âÕ¡Ÿ≈¡“‡ª√’¬∫‡∑’¬∫À“§«“¡·µ°µà“ß

∑“ß ∂‘µ‘‚¥¬„™â Duncanûs multiple range tests (DMRT)

∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ¢÷Èπ‰ª

º≈°“√»÷°…“·≈–«‘®“√≥å

≈—°…≥–·≈– ¡∫—µ‘¥‘πµ—«·∑πæ◊Èπ∑’Ë∑¥≈Õß
¥‘π∑’Ë∑”°“√»÷°…“∂Ÿ°®”·π°Õ¬Ÿà„π°≈ÿà¡¥‘π¬àÕ¬

Typic Paleustult (Soil Survey Staff, 2006) æ∫„πæ◊Èπ∑’Ë

¡’§«“¡≈“¥™—π√âÕ¬≈– 3 «—µ∂ÿµâπ°”‡π‘¥¥‘π‡ªìπ«— ¥ÿ

µ°§â“ß¢ÕßÀ‘π∑√“¬ ’·¥ß ‡ªìπ¥‘π≈÷° ¡’°“√√–∫“¬

πÌÈ“¥’ ·≈–¡’°“√ – ¡¥‘π‡Àπ’¬«‡æ‘Ë¡¢÷Èπµ“¡§«“¡≈÷°

¥‘π∫πÀπ“ 20 ´¡. ¥‘π¡’ ’·¥ßªπ‡À≈◊Õß®π∂÷ß ’·¥ß

‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ∑√“¬ (sandy loam) ∂÷ß‡ªìπ

¥‘π√à«π‡Àπ’¬«ªπ∑√“¬ (sandy clay loam) ·≈–¥‘π‡ªìπ

°√¥‡≈Á°πâÕ¬ (pH 5) „π¥‘π∫π∂÷ß‡ªìπ°√¥®—¥∂÷ß°√¥

®—¥¡“° (pH 4.2-4.0) „π¥‘π≈à“ß ‚¥¬æ∫™—Èπ¥“π‰∂æ√«π

∑’Ë√–¥—∫§«“¡≈÷° 20 ´¡. ®“°™—Èπº‘«¥‘π≈ß‰ª

¥‘π¡’°“√°√–®“¬Õπÿ¿“§¢π“¥∑√“¬„π™—Èπ¥‘π∫π

¡“°°«à“„π™—Èπ¥‘π≈à“ß ·≈–¡’·π«‚πâ¡≈¥≈ß‡≈Á°πâÕ¬

µ“¡§«“¡≈÷° ́ ÷Ëß¡’≈—°…≥–µ√ß°—π¢â“¡°—∫°“√°√–®“¬

¢ÕßÕπÿ¿“§¥‘π‡Àπ’¬«∑’Ë¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡§«“¡≈÷°

 ”À√—∫Õπÿ¿“§¢π“¥∑√“¬·ªÑß æ∫«à“ ¡’ª√‘¡“≥‡æ‘Ë¡

¡“°¢÷Èπ∫√‘‡«≥„µâ™—Èπ‰∂æ√«π ™—Èπ¥“π‰∂æ√«πæ∫∑’Ë∑’Ë

√–¥—∫§«“¡≈÷°ª√–¡“≥ 20-70 ´¡. ¡’§«“¡Àπ“·πàπ

√«¡ Ÿß∂÷ß 1.8 ‡¡.°./¡.3 ·≈–§à“ ¿“æ°“√π”πÌÈ“¢Õß

Table 1  Properties of soil amendments used in the experiment.

Properties Gypsum Limestone dust Chicken manure
OM (%) nd nd 40.60
CEC (cmol/kg) nd nd 65.08
Total N (%) nd nd 4.69
Total P (%) nd nd 0.76
Total K (%) nd nd 1.76
Total Ca (%) 25.3 35.9 2.62
Total Mg (%) nd 2.64 0.32
Total S (%) 18.0 nd nd
Total Fe (mg/kg) nd nd 250
Total Zn (mg/kg) nd nd 470
Total Cu (mg/kg) nd nd 4.0
Total Mn (mg/kg) nd nd 470
nd = not determined
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¥‘π∑’ËÕ¬Ÿà„π√–¥—∫∑’Ë™â“¡“° πâÕ¬°«à“ 1 ´¡./™¡. ´÷Ëß

·µ°µà“ß°—∫™—Èπ¥‘π¢â“ß∫π·≈–™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâÕ¬à“ß

™—¥‡®π · ¥ß„Àâ‡ÀÁπ«à“™—Èπ¥—ß°≈à“«®”°—¥°“√‡§≈◊ËÕπ∑’Ë

¢÷Èπ¢ÕßπÌÈ“„µâ¥‘π ‚¥¬‡©æ“–„π™à«ßƒ¥Ÿ·≈âß àßº≈„Àâæ◊™

¢“¥πÌÈ“‰¥âßà“¬ ·≈–¬—ß®”°—¥°“√‡§≈◊ËÕπ∑’ËπÌÈ“¿“¬„π

Àπâ“µ—¥¥‘π´÷Ëß àßº≈„Àâ‡°‘¥πÌÈ“„µâ¥‘π™—Ë«§√“«‚¥¬‡©æ“–

„π™à«ß∑’Ë¡’Ωπµ°Àπ—° (Petersen et al., 2004) √«¡∑—Èß

®”°—¥°“√™Õπ‰™·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“°æ◊™‰¥â

(Tongglum et al., 2000; Petersen et al., 2004) ´÷Ëß®–

 àßº≈µàÕ°“√·∑ßÀ—«¢Õß¡—π ”ª–À≈—ß‰¥â ‡™àπ‡¥’¬«°—∫

°“√ àß‡ √‘¡„Àâ‡°‘¥°“√ – ¡¢ÕßπÈ”∑’Ë‰À≈∫à“‰ªµ“¡

º‘«¥‘π´÷Ëß¡’º≈∑”„Àâ‡°‘¥°“√°√àÕπ¥‘π (Troeh et al., 1999)

 ¡∫—µ‘¥‘π°àÕπª≈Ÿ°
¥‘π¡’√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”∑—Èß¥‘π∫π·≈–

¥‘π≈à“ß (Table 2) ¥‘π∫π∑’Ë√–¥—∫§«“¡≈÷° 0-18/20 ́ ¡.

æ∫«à“ ¥‘π‡ªìπ°√¥®—¥ (pH 5.1) ¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

‰π‚µ√‡®π√«¡ ‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå ·≈–

ª√‘¡“≥‡∫ √«¡∑’Ë °—¥‰¥âÕ¬Ÿà„π√–¥—∫µÌË“¡“° ‚¥¬¡’§à“

‡∑à“°—∫ 4.15 °./°°. 0.28 °./°°. 25.39 ¡°./°°. ·≈–

2.32 ‡´πµ‘‚¡≈/°°. µ“¡≈”¥—∫ ¡’ª√‘¡“≥øÕ øÕ√— ∑’Ë

‡ªìπª√–‚¬™πå ·≈–§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕÕπÕ¬Ÿà„π

√–¥—∫µÌË“‡∑à“°—∫ 3.60 ¡°./°°. ·≈– 3.6 ‡´πµ‘‚¡≈/°°.

µ“¡≈”¥—∫

º≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥
°“√‰∂√–‡∫‘¥¥“π àßº≈„Àâ‰¥âº≈º≈‘µÀ—«¡—π

 ”ª–À≈—ß ¥ Ÿß°«à“°“√‰¡à‰∂√–‡∫‘¥¥“πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬„Àâº≈º≈‘µ‡∑à“°—∫ 2.92 ·≈–

2.58 µ—π/‰√à µ“¡≈”¥—∫ (Table 3) ∑—Èßπ’È‡π◊ËÕß®“°°“√‰∂

√–‡∫‘¥¥“π®–™à«¬„Àâ°“√‰À≈ ÷́¡¢ÕßπÈ”·≈–°“√∂à“¬‡∑

Õ“°“»„π¥‘π¥’¢÷Èπ  àßº≈„Àâ™àÕß«à“ß„π¥‘π¡’§«“¡

µàÕ‡π◊ËÕß¡“°¢÷Èπ °“√‡§≈◊ËÕπ∑’Ë¢ÕßπÈ”„π·π«¥‘Ëß¿“¬„π

Àπâ“µ—¥¥‘π‡æ‘Ë¡¡“°¢÷Èπ∑—Èß°“√‡§≈◊ËÕπ∑’Ë¢÷Èπ·≈–°“√

‡§≈◊ËÕπ∑’Ë≈ß ‡™àπ‡¥’¬«°—∫„π°√≥’∑’Ë¡’Ωπµ°Àπ—° ®–™à«¬

≈¥°“√ – ¡¢ÕßπÈ”∫√‘‡«≥™—Èπ¥‘π∫π ·≈–πÈ”‰À≈∫à“

Àπâ“º‘«¥‘π‰¥âÕ’°¥â«¬ (Petersen et al., 2004)

Table 2  Fertility level of a studied soil.

Depth OM1/ Avail. P2/ Avail. K3/ CEC4/ BS5/

(cm) (g/kg) (mg/kg) (mg/kg) (cmol
c
/kg) (%)

0-18/20 4.2 (1) 3.60 (1) 25.39 (1) 3.60 (1) 13.24 (1) 5 low
18/20-60 3.3 (1) 4.91 (1) 24.80 (1) 4.30 (1) 24.32 (1) 5 low

Scoring is used for the assessment of fertility level (the score is presented in blanket within the table)
1/ OM = 15 or less, levelûs low (1); is between 15-35, levelûs medium (2); 35 or more, levelûs high (3)
2/ Avail. P = 10 or less, levelûs low (1); is between 10-20, levelûs medium (2); 20 or more, levelûs high (3)
3/ Avail. K = 60 or less, levelûs low (1); is between 60-90, levelûs medium (2); 90 or more, levelûs high (3)
4/ CEC = 10 or less, levelûs low (1); is between 10-20, levelûs medium (2); 20 or more, levelûs high (3)
5/ BS = 35 or less, levelûs low (1); is between 35-75, levelûs medium (2); 75 or more, levelûs high (3)
6/ If total score = 7 or less, fertility levelûs low; is between 8-12, fertility levelûs moderate; 13 or more, fertility levelûs high

Total score6/ Fertility level



195·°àπ‡°…µ√ 38 : 191-204 (2553).

„π¢≥–∑’Ë™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π‰¡à¡’º≈µàÕ

º≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥ ·µàÕ¬à“ß‰√°Áµ“¡ °“√„ à

¡Ÿ≈‰°à∑’ËÕ—µ√“ 1000 °°./‰√à ¡’·π«‚πâ¡„Àâº≈º≈‘µÀ—«¡—π

 ”ª–À≈—ß ¥ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 3.10 µ—π/‰√à √Õß≈ß¡“‰¥â·°à

°“√„ àÀ‘πΩÿÉπ ·≈–¬‘ª´—¡´÷Ëß‰¥âº≈º≈‘µÀ—«¡—π ”ª–À≈—ß

 ¥‡∑à“°—∫ 2.67 ·≈– 2.66 µ—π/‰√àµ“¡≈”¥—∫  à«πµ”√—∫

∑’Ë‰¡à¡’°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π¡’·π«‚πâ¡„Àâº≈º≈‘µ

À—«¡—π ”ª–À≈—ß ¥µË” ÿ¥‡∑à“°—∫ 2.57 µ—π/‰√à  ‡¡◊ËÕ

æ‘®“√≥“∂÷ßº≈√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥¥“π°—∫°“√„ à

«— ¥ÿª√—∫ª√ÿß¥‘π æ∫«à“ ‰¡à¡’º≈µàÕº≈º≈‘µÀ—«¡—π ¥

·µàÕ¬à“ß‰√°Áµ“¡ °“√„ à¡Ÿ≈‰°à√à«¡°—∫°“√‰∂√–‡∫‘¥¥“π

¡’·π«‚πâ¡∑”„Àâ‰¥âº≈º≈‘µÀ—«¡—π ¥ Ÿß∑’Ë ÿ¥‡∑à“°—∫

3.17 µ—π/‰√à ¢≥–∑’Ë°“√„ à¬‘ª —́¡√à«¡°—∫°“√‰¡à‰∂√–‡∫‘¥

¥“π¡’·π«‚πâ¡„Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥µÌË“ ÿ¥

‡∑à“°—∫ 2.31 µ—π/‰√à ´÷Ëß¡’·π«‚πâ¡µË”°«à“µ”√—∫§«∫§ÿ¡

∑’Ë‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π·≈–‰¡à¡’°“√‰∂√–‡∫‘¥¥“π (2.39

µ—π/‰√à) (Table 3)

πÈ”Àπ—° à«π‡Àπ◊Õ¥‘π
πÌÈ“Àπ—° ¥¢Õß¡—π ”ª–À≈—ß à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥

ª√–°Õ∫¥â«¬ πÌÈ“Àπ—°‡Àßâ“ ≈”µâπ °‘Ëß°â“π·≈–„∫¡—π

 ”ª–À≈—ß º≈°“√»÷°…“ æ∫«à“ °“√‰∂√–‡∫‘¥¥“π

¡’º≈∑”„Àâæ◊™ √â“ßπÌÈ“Àπ—° ¥ à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥

 Ÿß°«à“°“√‰¡à‰∂√–‡∫‘¥¥“πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

‚¥¬„ÀâπÌÈ“Àπ—°‡Àßâ“ ¥ πÌÈ“Àπ—°≈”µâπ ¥ ·≈–πÌÈ“Àπ—°

°‘Ëß°â“π·≈–„∫ ¥¡—π ”ª–À≈—ß‡∑à“°—∫ 452, 920 ·≈–

380 °°./‰√à µ“¡≈”¥—∫ ¢≥–∑’Ë°“√‰¡à‰∂√–‡∫‘¥¥“π∑”„Àâ

‰¥âπÈ”Àπ—°¢Õß à«πµà“ßÊ ¢â“ßµâπ‡∑à“°—∫ 429, 782 ·≈–

292 °°./‰√à µ“¡≈”¥—∫ (Table 3)

Table 3  Effect of deep ripping and soil amendments on fresh tuber yield, above ground biomass and starch percentage.

Tuber Rhizome Stem Leaf and branch Above ground Starch
Treatment weight weight weight weight biomass weight

(tonne/rai) (- - - - - - - - - - - - - - - - - -kg/rai- - - - - - - - - - - - - - - - - - ) (tonne/rai) (%)
P1 2.92 a 452 920 380 1.75 a 24.7
P2 2.58 b 429 782 292 1.50 b 25.9

F-test * ns ns ns ** ns
T1 2.57 429 b 678 b 157 b 1.27 b 26.3
T2 2.66 379 b 709 b 143 b 1.23 b 25.3
T3 2.67 383  b 663 b 149 b 1.20 b25.7
T4 3.10 570 a 1355 a 894 a 2.82 a 24.1

F-test ns ** ** ** ** ns
P1T1 2.74 444 713 165 1.32 26.6 a
P1T2 3.02 393 786 159 1.34 26.1 a
P1T3 2.76 394 706 159 1.26 24.5 a
P1T4 3.17 578 1478 1036 3.09 21.7 b
P2T1 2.39 415 645 148 1.21 26.0 a
P2T2 2.31 367 632 128 1.13 24.6 a
P2T3 2.59 373 621 140 1.13 26.8 a
P2T4 3.03 563 1234 751 2.55 26.4 a
F-test ns ns ns ns ns **

*, ** = significant difference at 95% and 99% level of confidence, respectively; ns = no statistical difference; Mean within the
same column followed by the same letter indicated no statistical difference using DMRT.
P1: Ripper; P2: No ripper, T1: No soil amendment; T2: Gypsum; T3: Limestone dust; T4: Chicken manure



·°àπ‡°…µ√ 38 : 191-204 (2553).196

°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π àßº≈„ÀâπÌÈ“Àπ—° ¥¢Õß

 à«π‡Àπ◊Õ¥‘π¡’§«“¡·µ°µà“ß°—π (Table 3) ‚¥¬°“√„ à

¡Ÿ≈‰°à Õ—µ√“ 1000 °°./‰√à  àßº≈„ÀâπÌÈ“Àπ—°‡Àßâ“ ¥

πÌÈ“Àπ—°≈”µâπ ¥ ·≈–πÌÈ“Àπ—°°‘Ëß°â“π·≈–„∫ ¥

¡—π ”ª–À≈—ß Ÿß∑’Ë ÿ¥ ¡’§à“‡∑à“°—∫ 570, 1355 ·≈– 894

°°./‰√à µ“¡≈”¥—∫ ´÷Ëß Ÿß°«à“°“√„ à¬‘ª´—¡ °“√„ àÀ‘πΩÿÉπ

·≈–°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

∑“ß ∂‘µ‘ ‚¥¬°“√„ à¬‘ª´—¡¡’·π«‚πâ¡„ÀâπÈ”Àπ—°‡Àßâ“ ¥

°‘Ëß°â“π·≈–„∫ ¥µË”∑’Ë ÿ¥ (379 ·≈– 143 °°./‰√à)

¢≥–∑’Ë°“√„ àÀ‘πΩÿÉπ¡’·π«‚πâ¡„ÀâπÈ”Àπ—°≈”µâπ ¥µË”

∑’Ë ÿ¥ (633 °°./‰√à) πÈ”Àπ—° à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥µË”

∑’Ë ÿ¥‡∑à“°—∫ 1.20 µ—π/‰√à

°“√„ à·≈–‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π√à«¡°—∫°“√‰∂

√–‡∫‘¥¥“π·≈–‰¡à‰∂√–‡∫‘¥¥“π‰¡à¡’º≈µàÕπÌÈ“Àπ—°

 à«π‡Àπ◊Õ¥‘π (Table 3) ·µàÕ¬à“ß‰√°Áµ“¡ °“√„ à¡Ÿ≈

‰°à√à«¡°—∫°“√‰∂√–‡∫‘¥¥“π ¡’·π«‚πâ¡∑”„ÀâπÌÈ“Àπ—° ¥

¢Õß‡Àßâ“ ≈”µâπ ·≈–°‘Ëß°â“π·≈–„∫ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 578,

1478 ·≈– 1036 °°./‰√à µ“¡≈”¥—∫ ‚¥¬°“√„ à¬‘ª´—¡

√à«¡°—∫°“√‰¡à‰∂√–‡∫‘¥¥“π¡’·π«‚πâ¡„ÀâπÌÈ“Àπ—°

 à«π‡Àπ◊Õ¥‘πµ“¡≈”¥—∫¥—ß°≈à“«µÌË“ ÿ¥‡∑à“°—∫ 367, 632

·≈– 128 °°./‰√à

‚¥¬¿“æ√«¡ æ∫«à“ °“√„ à¡Ÿ≈‰°àÕ—µ√“ 1000

°°./‰√à ¡’·π«‚πâ¡„ÀâπÈ”Àπ—° à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥

 Ÿß ÿ¥‰¡à«à“®–¡’°“√‰∂√–‡∫‘¥¥“πÀ√◊Õ‰¡à°Áµ“¡ ‚¥¬®–

„ÀâπÈ”Àπ—° ¥ à«π‡Àπ◊Õ¥‘π Ÿß°«à“°“√„ à«— ¥ÿª√—∫ª√ÿß

¥‘πÕ◊ËπÊ Õ¬à“ß™—¥‡®π ´÷Ëß Õ¥§≈âÕß°—∫º≈º≈‘µÀ—«¡—π

 ¥∑’Ë‰¥â°Á Ÿß∑’Ë ÿ¥¥â«¬ ∑—Èßπ’È‡π◊ËÕß®“°¡Ÿ≈‰°à¡’ª√‘¡“≥

∏“µÿÕ“À“√µà“ßÊ ‚¥¬‡©æ“–∏“µÿÕ“À“√À≈—°·≈–

®ÿ≈∏“µÿÕ“À“√ Ÿß°«à“«— ¥ÿª√—∫ª√ÿß¥‘π™π‘¥Õ◊ËπÊ ®÷ß‡ªìπ

°“√™à«¬ àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡—π ”ª–À≈—ß

(Materechera and Mkhabela, 2002) ·µàÕ¬à“ß‰√°Áµ“¡

¡’°“√»÷°…“∑’Ëæ∫«à“°“√„Àâ¡Ÿ≈‰°à„πÕ—µ√“ Ÿß®–∑”„Àâ

¡—π ”ª–À≈—ß‡®√‘≠‡µ‘∫‚µ∑“ß≈”µâπ¡“°°«à“°“√ √â“ß

À—« (ª√–¿“  ·≈–§≥–, 2550)

√âÕ¬≈–¢Õß°“√ – ¡·ªÑß
°“√‰∂√–‡∫‘¥¥“π·≈–™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π

‰¡à¡’º≈µàÕ°“√ – ¡·ªÑß„πÀ—«¡—π ”ª–À≈—ß Õ¬à“ß‰√

°Áµ“¡ °“√‰∂√–‡∫‘¥¥“π¡’º≈„Àâæ◊™¡’√âÕ¬≈–°“√ – ¡

·ªÑß‡∑à“°—∫ 24.7 ́ ÷ËßπâÕ¬°«à“°“√‰¡à√–‡∫‘¥¥“π (25.9%)

¢≥–∑’Ë°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π¡’·π«‚πâ¡∑”„Àâ

¡—π ”ª–À≈—ß¡’°“√ – ¡·ªÑß∑’ËÀ—«¡—π Ÿß∑’Ë ÿ¥‡∑à“°—∫

√âÕ¬≈– 26.3  à«π°“√„ à¡Ÿ≈‰°à àßº≈„Àâ¡’°“√ – ¡

·ªÑß„πÀ—«¡—π ”ª–À≈—ßµÌË“∑’Ë ÿ¥‡∑à“°—∫√âÕ¬≈– 24.1 ‚¥¬

Õ‘∑∏‘æ≈√à«¡∑”„Àâ√âÕ¬≈–¢Õß°“√ – ¡·ªÑß„πÀ—«¡—π

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

√–‡∫‘¥¥“π√à«¡°—∫°“√„ à¡Ÿ≈‰°à àßº≈„Àâ¡’√âÕ¬≈–¢Õß

°“√ – ¡·ªÑß„πÀ—«¡—π ”ª–À≈—ßµÌË“ ÿ¥‡∑à“°—∫ 21.7

(Table 3) ∑—Èßπ’È‡π◊ËÕß®“°¡Ÿ≈‰°à¡’ª√‘¡“≥‰π‚µ√‡®π Ÿß

´÷Ëß¡’√“¬ß“π«à“‡¡◊ËÕ¡—π ”ª–À≈—ß‰¥â√—∫‰π‚µ√‡®π∑’Ë

¡“°‡°‘π‰ª ®–∑”„Àâ‡°‘¥°“√‡®√‘≠‡µ‘∫‚µ∑“ß à«π‡Àπ◊Õ

¥‘π¡“°°«à“°“√ – ¡·ªÑß„π√“° ®÷ß àßº≈„ÀâπÌÈ“Àπ—°

 à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥¢Õß¡—π ”ª–À≈—ß‡æ‘Ë¡¢÷Èπ·µà

°“√ – ¡¢Õß·ªÑß„π√“°®–µË”≈ß (°√¡æ—≤π“∑’Ë¥‘π,

2551)

°“√·∑ßÀ—«¢Õß¡—π ”ª–À≈—ß

º≈¢Õß°“√‰∂√–‡∫‘¥¥“π·≈–™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß

¥‘π∑’Ë¡’µàÕ≈—°…≥–°“√·∑ß¢ÕßÀ—«¡—π ”ª–À≈—ß‰¡à§àÕ¬

™—¥‡®π¡“°π—° (Figure 1) „π°√≥’∑’Ë‰¡à¡’°“√„ à«— ¥ÿ

ª√—∫ª√ÿß¥‘π æ∫«à“ À—«¡—π ”ª–À≈—ß„π·ª≈ß∑’Ë¡’°“√

‰∂·≈–‰¡à‰∂√–‡∫‘¥¥“π ®–¡’¢π“¥¢ÕßÀ—«¡—π ”ª–À≈—ß

§àÕπ¢â“ß‡≈Á° ·≈–‡√’¬«¬“« ¡’∑‘»∑“ß°“√·∑ß¢Õß

À—«¡—π ”ª–À≈—ß¢π“π°—∫æ◊Èπ¡“°°«à“„π·π«¥‘Ëß

Õ¬à“ß‰√µ“¡ À—«¡—π ”ª–À≈—ß„π·ª≈ß∑’Ë‰¡à¡’°“√√–‡∫‘¥

¥‘π¥“π∑‘»∑“ß¢Õß°“√·∑ßÀ—«®–¢π“π°—∫æ◊Èπ¥‘π

¡“°°«à“„π°√≥’¢Õß°“√‰∂√–‡∫‘¥¥‘π¥“π πÕ°®“°π’È

¬—ßæ∫≈—°…≥–À—«¡—π§Õ¥ · ¥ß„Àâ‡ÀÁπ≈—°…≥–Õ“°“√

¢“¥πÈ”¢Õß¡—π ”ª–À≈—ß (Õ√ÿ≥’, 2547) ‡¡◊ËÕæ‘®“√≥“
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∂÷ß™π‘¥«— ¥ÿª√—∫ª√ÿß¥‘π∑’Ë¡’µàÕ°“√·∑ß¢ÕßÀ—«¡—π

 ”ª–À≈—ß „π°√≥’∑’Ë¡’°“√‰∂√–‡∫‘¥¥“π °“√·∑ßÀ—«¢Õß

¡—π ”ª–À≈—ß‡ªìπ‰ª„π·π«¥‘Ëß¡“°°«à“„π·π«¢π“π

°—∫æ◊Èπ¥‘π ‚¥¬æ∫«à“ °“√„ à¡Ÿ≈‰°à À√◊ÕÀ‘πΩÿÉπ ®– àßº≈

„Àâ¡—π ”ª–À≈—ß·∑ßÀ—«„π∑“ß¥‘Ëß‰¥â¥’¬‘Ëß¢÷Èπ „π¢≥–∑’Ë

°“√„ à¬‘ª´—¡¡’·π«‚πâ¡„Àâ≈—°…≥–¢ÕßÀ—«¡—π·≈–

°“√·∑ßÀ—«§≈â“¬§≈÷ß°—∫°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π

„π¢≥–∑’Ë·ª≈ß∑’Ë‰¡à¡’°“√‰∂√–‡∫‘¥¥“π æ∫«à“ °“√·∑ß

À—«¡—π ”ª–À≈—ß à«π„À≠à¢π“π°—∫º‘«¥‘π ¬°‡«âπ

„π°√≥’¢Õß°“√„ à¬‘ª´—¡ ·µàÕ¬à“ß‰√°Áµ“¡°“√„ à«— ¥ÿ

ª√—∫ª√ÿß¥‘π¡’·π«‚πâ¡„ÀâÀ—«¡—π ”ª–À≈—ß¡’¢π“¥„À≠à

°«à“°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π ‚¥¬‡©æ“–°“√„ à¡Ÿ≈‰°à

§«“¡Àπ“·πàπ√«¡¢Õß¥‘π
°“√«‘‡§√“–Àå ¡∫—µ‘‡∫◊ÈÕßµâπ¢Õß¥‘π¥”‡π‘π°“√

°àÕπ°“√‡°Á∫‡°’Ë¬«‡ªìπ°“√‡ª√’¬∫‡∑’¬∫Õ‘∑∏‘æ≈¢Õß

°“√‰∂√–‡∫‘¥¥“π·≈–«— ¥ÿª√—∫ª√ÿß¥‘π∑’Ë¡’µàÕ ¡∫—µ‘

µà“ßÊ ¢Õß¥‘π º≈°“√»÷°…“ æ∫«à“ °“√‰∂√–‡∫‘¥¥“π

™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–Õ‘∑∏‘æ≈√à«¡√–À«à“ß

°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π

‰¡à¡’º≈µàÕ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π∑’Ë√–¥—∫§«“¡≈÷°

µ—Èß·µà 0-50 ´¡. Õ¬à“ß‰√°Áµ“¡ °“√‰∂√–‡∫‘¥¥“π¡’

·π«‚πâ¡„Àâ§«“¡Àπ“·πàπ√«¡¢Õß¥‘πµË”°«à“°“√‰¡à¡’

°“√‰∂√–‡∫‘¥¥“π ‚¥¬¡’§à“Õ¬Ÿà„πæ‘ —¬ 1.49-1.77 ‡¡.°./

¡.3 ‡¡◊ËÕ¡’°“√‰∂√–‡∫‘¥¥“π ·≈– 1.50-1.72 ‡¡.°./¡.3 ‡¡◊ËÕ

‰¡à¡’°“√‰∂√–‡∫‘¥¥“π §«“¡Àπ“·πàπ√«¡¢Õß¥‘π¡’

·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬µ“¡§«“¡≈÷°„π∑—Èß Õß°√≥’

´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Raper et al. (1998)

∑’Ëæ∫«à“ §«“¡Àπ“·πàπ√«¡¢Õß¥‘π‰¡à¡’§«“¡·µ°µà“ß

°—π∑“ß ∂‘µ‘¿“¬„µâ°“√‰∂æ√«π‡©æ“–¥‘π∫π√à«¡°—∫

°“√‰∂√–‡∫‘¥™—Èπ¥“π °“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π™π‘¥µà“ßÊ

 àßº≈„Àâ¥‘π¡’§«“¡Àπ“·πàπ√«¡Õ¬Ÿà„πæ‘ —¬ 1.47-1.78

‡¡.°./¡.3 ‚¥¬°“√„ àÀ‘πΩÿÉπ¡’·π«‚πâ¡„Àâ§«“¡Àπ“·πàπ

√«¡µË”∑’Ë ÿ¥¡’§à“Õ¬Ÿà„πæ‘ —¬ 1.50-1.72 ‡¡.°./¡.3

‚¥¬‡©æ“–∑’Ë√–¥—∫§«“¡≈÷° 0-30 ´¡.  ”À√—∫Õ‘∑∏‘æ≈

√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥¢Õß«— ¥ÿ

ª√—∫ª√ÿß¥‘π¡’º≈„Àâ¥‘π¡’§«“¡Àπ“·πàπ√«¡¢Õß¥‘π

Õ¬Ÿà„πæ‘ —¬∑’Ë°«â“ß‡∑à“°—∫ 1.44-1.84 ‡¡.°./¡.3 ´÷Ëß

°“√„ à¬‘ª´—¡√à«¡°—∫°“√‰∂√–‡∫‘¥¥“π¡’·π«‚πâ¡„Àâ

§«“¡Àπ“·πàπ√«¡µË”∑’Ë ÿ¥ (1.47-1.74 ‡¡.°./¡.3)

Figure 1 Effect of deep ripping and soil amendments on tubulisation of cassava.

Deep Ripping

No ripping
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 ¿“æπ”πÌÈ“¢Õß¥‘π¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬πÈ”
º≈°“√»÷°…“ æ∫«à“ °“√‰∂√–‡∫‘¥¥“π¡’º≈µàÕ

 ¿“æπ”πÌÈ“¢Õß¥‘π¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬πÈ”∑’Ë√–¥—∫

§«“¡≈÷° 30-40 ´¡. (Figure 2) ‡™àπ‡¥’¬«°—∫™π‘¥¢Õß

«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–Õ‘∑∏‘æ≈√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥

¥“π√à«¡°—∫™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π¡’º≈∑’Ë√–¥—∫

§«“¡≈÷° 20-30 ·≈– 0-10 ´¡. µ“¡≈”¥—∫ (Figure 2)

°“√‰∂√–‡∫‘¥¥“π¡’·π«‚πâ¡∑”„Àâ ¿“æπ”πÌÈ“¢Õß¥‘π

¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬πÈ”‡√Á«°«à“°“√‰¡à‰∂√–‡∫‘¥¥“π

‚¥¬¡’§à“Õ¬Ÿà„πæ‘ —¬ 25-37 ·≈– 20-31 ´¡./™¡.

µ“¡≈”¥—∫ · ¥ß„Àâ‡ÀÁπ«à“°“√‰∂√–‡∫‘¥¥“π™à«¬‡æ‘Ë¡

§«“¡µàÕ‡π◊ËÕß·≈–ª√‘¡“≥¢Õß™àÕß«à“ß„π¥‘π®÷ß™à«¬

 àß‡ √‘¡„ÀâπÌÈ“„π¥‘π‡§≈◊ËÕπ∑’Ë„π·π«¥‘Ëß‰¥â¥’¢÷Èπ (Clark

and Humphreys, 1996; Moffat and Boswell, 1996;

Bateman and Chanasyk, 2001)

°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π™π‘¥µà“ßÊ  àßº≈„Àâ¥‘π

¡’ ¿“æπ”πÌÈ“¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬πÈ”Õ¬Ÿà„πæ‘ —¬ 16.91-

53.82 ´¡./™¡. ·≈–¡’·π«‚πâ¡≈¥≈ß‡≈Á°πâÕ¬µ“¡

§«“¡≈÷° (Figure 2) °“√„ àÀ‘πΩÿÉπ¡’º≈∑”„Àâ¥‘π¡’

 ¿“æπ”πÌÈ“¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬πÈ” Ÿß∑’Ë ÿ¥∑’Ë√–¥—∫

§«“¡≈÷° 20-30 ´¡. (37 ´¡./™¡.) ¢≥–∑’Ë«— ¥ÿÕ◊Ëπ·≈–

°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π‰¡à¡’º≈∑”„Àâ§à“ ¿“æπ”πÌÈ“

¢Õß¥‘π¢≥–¥‘πÕ‘Ë¡µ—«¥â«¬πÈ”·µ°µà“ß°—π  ∑—Èßπ’È‡π◊ËÕß®“°

À‘πΩÿÉπ¡’·§≈‡´’¬¡‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠·≈–

 “¡“√∂ª≈¥ª≈àÕ¬ÕÕ°¡“„π “√≈–≈“¬¥‘π ·§≈‡´’¬¡

‡ªìπ·§µ‰ÕÕÕπ∑’Ë¡’Õ”π“®„π°“√·∑π∑’Ë Ÿß ·≈– àßº≈

„ÀâÕπÿ¿“§¥‘π‡°‘¥°“√√«¡µ—«°—π àß‡ √‘¡‚§√ß √â“ß¥‘π

¥’¢÷Èπ §«“¡Àπ“·πàπ√«¡¢Õß¥‘π≈¥≈ß §«“¡æ√ÿπ·≈–

§«“¡§ß∑π¢Õß‡¡Á¥¥‘π‡æ‘Ë¡¢÷Èπ °“√´“∫´÷¡πÌÈ“¥’¢÷Èπ

 àß‡ √‘¡„ÀâπÌÈ“‡§≈◊ËÕπ∑’Ë≈ß‰ª„π™—Èπ¥‘π≈à“ß‰¥âßà“¬¢÷Èπ

(Brady and Weil, 2008)

°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß

¥‘π¡’º≈∑”„Àâ ¿“æπ”πÌÈ“¢Õß¥‘π¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«¥â«¬

πÈ”Õ¬Ÿà„πæ‘ —¬ 14-55 ´¡./™¡. ·≈–¡’·π«‚πâ¡≈¥≈ß

‡≈Á°πâÕ¬µ“¡§«“¡≈÷° ‚¥¬°“√√–‡∫‘¥¥“π√à«¡°—∫°“√

„ à¬‘ª´—¡ ·≈–°“√‰¡à‰∂√–‡∫‘¥¥“π√à«¡°—∫°“√„ à¡Ÿ≈

‰°à¡’·π«‚πâ¡∑”„Àâ¥‘π¡’ ¿“æπ”πÌÈ“¢≥–∑’Ë¥‘πÕ‘Ë¡µ—«

¥â«¬πÈ”¥‘π Ÿß∑’Ë ÿ¥ ´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫°“√»÷°…“

¢Õß Hamza and Anderson (2003) ∑’Ë‰¥â∑”°“√∑¥≈Õß

«‘∏’°“√„π°“√·°â‰¢ªí≠À“°“√Õ—¥·πàπ¢Õß¥‘π„π°“√ª≈Ÿ°

æ◊™‰√à æ∫«à“ °“√‡µ√’¬¡¥‘π¥â«¬«‘∏’∑’Ë¡’°“√‰∂√–‡∫‘¥

¥‘π≈à“ß √à«¡°—∫°“√„™â¬‘ª´—¡Õ—µ√“ 2.5 µ—π/‡Œ°µ“√å

∑”„ÀâÕ—µ√“°“√·∑√°´÷¡πÈ”„π¥‘π‡√Á«∑’Ë ÿ¥

ª√‘¡“≥‰π‚µ√‡®π√«¡
°“√‰∂√–‡∫‘¥¥“π ™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–

Õ‘∑∏‘æ≈√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥¢Õß

«— ¥ÿª√—∫ª√ÿß¥‘π‰¡à¡’º≈µàÕª√‘¡“≥‰π‚µ√‡®π√«¡¢Õß

¥‘π∑’Ë√–¥—∫§«“¡≈÷°µà“ßÊ ‚¥¬æ∫„πª√‘¡“≥∑’ËµË”¡“°

„πæ‘ —¬‡∑à“°—∫ 0.37-0.41 ·≈– 0.34-0.39 °./°°.  ”À√—∫

°“√‰∂·≈–‰¡à‰∂√–‡∫‘¥¥“πµ“¡≈”¥—∫ °“√„ à¡Ÿ≈‰°à

¡’·π«‚πâ¡„Àâª√‘¡“≥‰π‚µ√‡®π√«¡¢Õß¥‘π Ÿß∑’Ë ÿ¥

(0.36-0.44 °./°°.) ·≈–‡¡◊ËÕ„ à¡Ÿ≈‰°à√à«¡°—∫°“√‰∂√–‡∫‘¥

¥“π¡’·π«‚πâ¡∑”„Àâ¡’ª√‘¡“≥‰π‚µ√‡®π√«¡À≈ß‡À≈◊Õ

Õ¬Ÿà„π¥‘π Ÿß∑’Ë ÿ¥‚¥¬¡’§à“Õ¬Ÿà„πæ‘ —¬ 0.33-0.43 °./°°.

°“√∑’Ë¥‘π¡’ª√‘¡“≥‰π‚µ√‡®πÀ≈ß‡À≈◊ÕÕ¬ŸàπâÕ¬ ‡π◊ËÕß®“°

 à«π„À≠àπÕ°®“°®–∂Ÿ°¥Ÿ¥„™â‚¥¬æ◊™ª≈Ÿ°·≈â« ®–‡°‘¥

°“√ Ÿ≠À“¬‰ª‚¥¬‡©æ“–®“°°“√™–≈–≈“¬ (leaching)

ª√–°Õ∫°—∫≈—°…≥–‚¥¬∑—Ë«‰ª¢Õß‡¢µ√âÕπ®– àß‡ √‘¡

„ÀâÕ‘π∑√’¬«—µ∂ÿ ≈“¬µ—«Õ¬à“ß√«¥‡√Á« ®÷ß àßº≈„Àâ

ª√‘¡“≥‰π‚µ√‡®π√«¡À≈ß‡À≈◊ÕÕ¬Ÿà„π¥‘πµË” (Okamoto

and Okada, 2007)

ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
°“√‰∂√–‡∫‘¥¥“π∑”„ÀâøÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå

∑’Ë√–¥—∫§«“¡≈÷° 0-10 ´¡. À≈ß‡À≈◊ÕÕ¬Ÿà„π¥‘π Ÿß°«à“

°“√‰¡à‰∂√–‡∫‘¥¥“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¡’§à“

‡∑à“°—∫ 25.75 ·≈– 10.89 ¡°./°°. µ“¡≈”¥—∫ „π∑“ß
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µ√ß°—π¢â“¡∑’Ë√–¥—∫§«“¡≈÷°Õ◊ËπÊ °≈—∫æ∫«à“ °“√‰∂

√–‡∫‘¥¥“π¡’·π«‚πâ¡„Àâª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ

ª√–‚¬™πåµË”°«à“°“√‰¡à‰∂√–‡∫‘¥¥“π ‚¥¬¡’§à“Õ¬Ÿà„π

æ‘ —¬ 3.04-10.81 ¡°./°°. ‡ª√’¬∫‡∑’¬∫°—∫ 3.42-13.09

¡°./°°. „πµ”√—∫∑’Ë‰¡à¡’°“√‰∂√–‡∫‘¥¥“π (Figure 3)

™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π àßº≈„Àâª√‘¡“≥øÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πå∑’Ë√–¥—∫§«“¡≈÷° 0-30 ´¡. ¡’§«“¡

·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬°“√„ à¡Ÿ≈‰°à àßº≈„Àâ¡’ª√‘¡“≥

øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πåÀ≈ß‡À≈◊ÕÕ¬Ÿà„π¥‘π Ÿß∑’Ë ÿ¥

‡∑à“°—∫ 45.58, 24.72 ·≈– 12.20 ¡°./°°. ∑’Ë√–¥—∫

§«“¡≈÷° 10, 20 ·≈– 30 ´¡. µ“¡≈”¥—∫ „π¢≥–∑’Ë

°“√„ à¬‘ª´—¡ °“√„ àÀ‘πΩÿÉπ ·≈–°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß

¥‘π ®–„ÀâøÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πåµÌË“°«à“·≈–¡’§à“

„°≈â‡§’¬ß°—π (6.51-7.49 ¡°./°°.) ´÷Ëß¡Ÿ≈‰°à∑’Ë„™â„π

°“√∑¥≈Õß¡’ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥√âÕ¬≈– 0.46

·≈–¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ Ÿß 41 °./°°. (Figure 3)

· ¥ß„Àâ‡ÀÁπ«à“ øÕ øÕ√—  à«π„À≠à®–‰¥â¡“®“°°“√

¬àÕ¬ ≈“¬¢Õß®ÿ≈‘π∑√’¬å®“°√ŸªÕ‘π∑√’¬åøÕ ‡øµ„ÀâÕ¬Ÿà

„π√ŸªÕπ‘π∑√’¬åøÕ ‡øµ´÷Ëß‡ªìπª√–‚¬™πåµàÕæ◊™‰¥â

(Glendinning, 2000) ¢≥–∑’ËªÿÜ¬øÕ øÕ√— ∑’Ë„ à≈ß‰ª®–

‡ª≈’Ë¬π¡“Õ¬Ÿà„π√Ÿª∑’Ë‡ªìπª√–‚¬™πå‰¥â¡“°¢÷Èπ ‡π◊ËÕß®“°

°“√„ à¡Ÿ≈‰°à™à«¬ª√—∫§à“æ’‡Õ™„Àâ Ÿß¢÷Èπ Õ’°∑—Èß¬—ß™à«¬

‡æ‘Ë¡§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕÕπ„Àâ·°à¥‘π

Õ‘∑∏‘æ≈√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥

¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π¡’º≈µàÕ°“√À≈ß‡À≈◊Õ¢ÕßøÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πå∑’Ë∑ÿ°√–¥—∫§«“¡≈÷° ¬°‡«âπ∑’Ë§«“¡≈÷°

√–À«à“ß 20-30 ´¡. ‚¥¬°“√„ à¡Ÿ≈‰°à∑—Èß„π°√≥’¢Õß

°“√‰∂√–‡∫‘¥¥“π ·≈–‰¡à‰∂√–‡∫‘¥¥‘π¥“π¡’·π«‚πâ¡

∑”„ÀâøÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πåÀ≈ß‡À≈◊ÕÕ¬Ÿà Ÿß∑’Ë ÿ¥

√Õß≈ß¡“‰¥â·°à °“√„ à¬‘ª´—¡ °“√„ àÀ‘πΩÿÉπ ·≈–

°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π

ª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå
°“√‰∂√–‡∫‘¥¥“π   àßº≈„Àâ¥‘π¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡

∑’Ë‡ªìπª√–‚¬™πå – ¡∑’Ë√–¥—∫§«“¡≈÷° 0-30 ́ ¡.  Ÿß°«à“

°“√‰¡à‰∂√–‡∫‘¥¥“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¡’

ª√‘¡“≥‡∑à“°—∫ 112, 80 ·≈– 65 ¡°./°°. ∑’Ë√–¥—∫

§«“¡≈÷° 0-10, 10-20 ·≈– 20-30 ´¡. µ“¡≈”¥—∫

(Figure 4)

™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π°Á àßº≈„Àâª√‘¡“≥

‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå – ¡∑’Ë√–¥—∫§«“¡≈÷°

0-10, 10-20 ·≈– 20-30 ́ ¡. ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

‚¥¬°“√„ à¡Ÿ≈‰°à∑”„Àâ∏“µÿªÿÜ¬π’È„π√Ÿª∑’Ë‡ªìπª√–‚¬™πå

¡’§à“ Ÿß ÿ¥‡∑à“°—∫ 158, 106 ·≈– 81 ¡°./°°. µ“¡≈”¥—∫

„π¢≥–∑’Ëª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå¡’ª√‘¡“≥

°“√ – ¡‰¡à·µ°µà“ß°—π‡¡◊ËÕ„ à¬‘ª´—¡ À‘πΩÿÉπ ·≈–

°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π (Figure 4) ∑—Èßπ’È‡π◊ËÕß®“°

„π¡Ÿ≈‰°àπ—Èπ¡’ª√–®ÿ≈∫Õ¬Ÿà¡“°´÷Ëß¡’§«“¡ “¡“√∂„π

°“√¥Ÿ¥´—∫·§µ‰ÕÕÕπ‰¥â¥’°«à“·Õπ‰ÕÕÕπ ‡¡◊ËÕ„ à≈ß‰ª

„π¥‘π®÷ß™à«¬„π°“√¥Ÿ¥´—∫‚æ·∑ ‡´’¬¡‰ÕÕÕπ‰«â ∑”„Àâ

°“√ Ÿ≠À“¬‚¥¬°“√™–≈–≈“¬≈¥πâÕ¬≈ß ¢≥–∑’Ë¬‘ª´—¡

·≈–À‘πΩÿÉππ—Èπ¡’·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ ´÷Ëß¡’

Õ”π“®„π°“√‰≈à∑’Ë ®÷ß‡¢â“‰ª·∑π∑’Ë‚æ·∑ ‡´’¬¡ ¡’º≈

∑”„Àâ‚æ·∑ ‡ ’́¬¡‰ÕÕÕπ‰ªÕ¬Ÿà„π “√≈–≈“¬¥‘π ∑”„Àâ

ßà“¬µàÕ°“√ Ÿ≠À“¬‚¥¬°“√™–≈–≈“¬¢ÕßπÈ” (Mengel

and Kirby, 1987)

Õ‘∑∏‘æ≈√à«¡√–À«à“ß°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫™π‘¥

¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π„Àâª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπ

ª√–‚¬™πå ‚¥¬¡’§à“Õ¬Ÿà„πæ‘ —¬ 39-205 ¡°./°°. ·≈–

¡’·π«‚πâ¡≈¥≈ßµ“¡§«“¡≈÷°¢Õß¥‘π ‚¥¬°“√„ à

¡Ÿ≈‰°à√à«¡°—∫°“√‰∂√–‡∫‘¥¥“π¡’·π«‚πâ¡„Àâª√‘¡“≥

‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå – ¡Õ¬Ÿà„π¥‘π Ÿß∑’Ë ÿ¥
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Figure 2 Effect of deep ripping (a), types of soil amendment (b), and combined effect of deep ripping
and soil amendments on saturated hydraulic conductivity of soil at various depths between 0-50 cm.
(Different letters in the graphs indicated significant difference at P<0.05.)
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Figure 3 Effect of deep ripping (a), types of soil amendment (b), and combined effect of deep ripping
and soil amendments on available phosphorus stored in soil at various depths between 0-50 cm.
(Different letters in the graphs indicated significant difference at P<0.05.)
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Figure 4 Effect of deep ripping (a), types of soil amendments (b), and combined effect of deep ripping
and soil amendments (c) on available potassium stored in soil at various depths between 0-50 cm.
(Different letters in the graphs indicated significant difference at P<0.05 and <0.01.)
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 √ÿª

°“√‰∂√–‡∫‘¥¥“π àßº≈„Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß
 ¥ ·≈–πÌÈ“Àπ—° à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥ Ÿß°«à“°“√‰¡à
‰∂√–‡∫‘¥¥“π ¢≥–∑’Ë™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π¡’º≈µàÕ
πÈ”Àπ—°‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥‡∑à“π—Èπ °“√„ à¡Ÿ≈‰°à∑”„Àâ‰¥â
πÈ”Àπ—° à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥ Ÿß∑’Ë ÿ¥·≈–¡’·π«‚πâ¡„Àâ
º≈º≈‘µÀ—« ¥ Ÿß∑’Ë ÿ¥¥â«¬ √Õß≈ß¡“‰¥â·°à°“√„ àÀ‘πΩÿÉπ
¬‘ª´—¡ ·≈–°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘πµ“¡≈”¥—∫ ·µà
°“√‰∂√–‡∫‘¥¥“π√à«¡°—∫°“√„ à¡Ÿ≈‰°à¡’º≈„Àâ°“√ – ¡
·ªÑß„πÀ—« ¥µË”∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡ °“√·∑ßÀ—«¢Õß
¡—π ”ª–À≈—ß„π∑ÿ°«‘∏’¢Õß°“√®—¥°“√¥‘π¡’≈—°…≥–
§≈â“¬§≈÷ß°—π ‚¥¬¡’∑‘»∑“ß∑’Ë¢π“π°—∫º‘«¥‘π¡“°°«à“
∑’Ë®–·∑ß≈ß‰ªµ“¡·π«¥‘Ëß¿“¬„πÀπâ“µ—¥¥‘π

°“√‰∂√–‡∫‘¥¥“π·≈–™π‘¥¢Õß«— ¥ÿª√—∫ª√ÿß¥‘π¡’
º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’
¢Õß¥‘π à«π„À≠à∑’Ë√–¥—∫§«“¡≈÷°‰¡à‡°‘π 30 ´¡. ‚¥¬
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