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≥ »Ÿπ¬å«‘®—¬·≈–æ—≤π“¡—π ”ª–À≈—ß ¡Ÿ≈π‘∏‘ ∂“∫—πæ—≤π“¡—π ”ª–À≈—ß·Ààßª√–‡∑»‰∑¬ µ.Àâ«¬∫ß Õ.¥à“π¢ÿπ∑¥

®.π§√√“™ ’¡“ ‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß°“√‰∂æ√«π∑’Ë¡’µàÕº≈º≈‘µ¡—π ”ª–À≈—ßæ—π∏ÿåÀâ«¬∫ß 80 ·≈–°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘

¥‘π «“ß·ºπ°“√∑¥≈Õß·∫∫ RCBD ®”π«π 4 ∑√’∑‡¡πµå°“√∑¥≈Õß 4 ´È” ª√–°Õ∫¥â«¬∑√’∑‡¡πµå∑’Ë 1 ‰∂¥â«¬º“≈ 3

µ“¡¥â«¬º“≈ 7 ª≈Ÿ°·∫∫‰¡à¬°√àÕß ∑√’∑‡¡πµå∑’Ë 2 ‰∂¥â«¬º“≈ 3 º“≈ 7 ·≈–‰∂¬°√àÕßª≈Ÿ° ∑√’∑‡¡πµå∑’Ë 3 ‰∂¥â«¬

º“≈À—«À¡Ÿµ“¡¥â«¬º“≈ 7 ª≈Ÿ°·∫∫‰¡à¬°√àÕß ·≈–∑√’∑‡¡πµå ÿ¥∑â“¬ ‰∂¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬« ª≈Ÿ°·∫∫‰¡à¬°√àÕß

¥‘π„πæ◊Èπ∑’Ë∑¥≈Õß®”·π°‰¥â‡ªìπ Kanhaplic Haplustult ∑’Ë‡ªìπ¥‘π√à«πªπ∑√“¬ (sandy loam) §«“¡Àπ“·πàπ√«¡¢Õß¥‘π

Õ¬Ÿà„πæ‘ —¬ 1.2-1.8 ‡¡°–°√—¡/¡.3  ¿“æπ”πÈ”¢Õß¥‘πÕ¬Ÿà„π√–¥—∫∑’Ë™â“¡“° ·≈–§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘πÕ¬Ÿà„π√–¥—∫µË”

∑—Èß„π¥‘π∫π·≈–¥‘π≈à“ß º≈°“√∑¥≈Õß æ∫«à“ «‘∏’°“√‰∂æ√«π¥‘π√Ÿª·∫∫µà“ßÊ „Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥ (‡°Á∫‡°’Ë¬«

∑’ËÕ“¬ÿª√–¡“≥ 10 ‡¥◊Õπ) ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬∑’Ë°“√„™âº“≈ 3 ‡ªî¥¥‘π ‰∂æ√«π¥â«¬º“≈ 7 ·≈–¬°√àÕßª≈Ÿ°¡’

·π«‚πâ¡„Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥ Ÿß ÿ¥‡∑à“°—∫ 2.61 µ—π/‰√à  à«ππÈ”Àπ—° ¥ à«π‡Àπ◊Õ¥‘π¡’·π«‚πâ¡ Ÿß ÿ¥‡∑à“°—∫ 2.54

µ—π/‰√à ‰¥â®“°°“√‰∂¥â«¬º“≈À—«À¡Ÿ·≈â«µ“¡¥â«¬º“≈ 7 ¢≥–∑’Ë‡¡◊ËÕ·∫àß¬àÕ¬‡ªìπ à«πµà“ßÊ ¢Õßæ◊™°Á¬—ß§ß¡’·π«‚πâ¡ Ÿß ÿ¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∑√’∑‡¡πµåÕ◊ËπÊ ‡ªÕ√å‡´Áπµå·ªÑß®“°∑√’∑‡¡πµå∑’Ë„Àâº≈º≈‘µÀ—«¡—π ¥ Ÿß ÿ¥´÷Ëß¡’§à“µË” ÿ¥‡∑à“°—∫ 26%

´÷ËßµË”°«à“∑√’∑‡¡πµåÕ◊Ëπ (30-31%) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ °“√‰∂æ√«π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«¡’º≈∑”„Àâ¥‘π∑’Ë√–¥—∫

§«“¡≈÷° 0-20 ·≈– 20-40 ´¡. ∑’Ë√–¬–Àà“ß®“°µâπ 20 ·≈– 40 ´¡. ¡’·π«‚πâ¡∑”„Àâª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ ‰π‚µ√‡®π∑—ÈßÀ¡¥

øÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå„π¥‘π‡©≈’Ë¬ Ÿß ÿ¥ ‡™àπ‡¥’¬«°—∫¡’º≈∑”„Àâ¥‘π·πàπ∑÷∫¢÷Èπ·≈– ¿“æπ”πÈ”¢Õß¥‘π

¢≥–Õ‘Ë¡µ—«§àÕπ¢â“ß™â“°«à“‚¥¬‡©æ“–„π¥‘π™—Èπ∫π ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë¡’®”π«π§√—Èß¢Õß°“√‰∂æ√«π¡“°∑’Ë ÿ¥¡’·π«‚πâ¡

„Àâº≈„π∑“ßµ√ß°—π¢â“¡„π°√≥’¢Õß ¡∫—µ‘∑“ß°“¬¿“æ

§” ”§—≠: °“√‰∂æ√«π, ¡—π ”ª–À≈—ß, §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π

ABSTRACT: A study on comparison of tillage practices on the change of soil properties and cassava yield was
conducted in the area of Tapioca Development Institute, Huai Bong subdistrict, Dankhunthod District, Nakhon
Ratchasima province to investigate the impact of tillage types on soil properties and yield of cassava Huai Bong 80
variety.  Randomized Complete Block Design was used for the experiment, employing four treatments with four
replications as follow; three- followed by seven-disc plough with no ridge, three- followed by seven-disc plough and
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∫∑π”

¡—π ”ª–À≈—ß‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’§«“¡ ”§—≠

¢Õßª√–‡∑»‰∑¬ ‚¥¬„πªï 2551/52 ¡’æ◊Èπ∑’Ëª≈Ÿ°¡“°

∂÷ßª√–¡“≥ 8 ≈â“π‰√à  à«π„À≠à¡’°“√ª≈Ÿ°Õ¬à“ß

°«â“ß¢«“ß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–¿“§

µ–«—πÕÕ°¢Õßª√–‡∑» ·≈–®“°√“¬ß“π¢Õß¡Ÿ≈π‘∏‘

æ—≤π“¡—π ”ª–À≈—ß·Ààßª√–‡∑»‰∑¬ªï 2551/52 æ∫«à“

æ◊Èπ∑’Ëª≈Ÿ°∑—ÈßÀ¡¥ª√–¡“≥ 3.7 ≈â“π‰√àÕ¬Ÿà„π¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕµÕπ≈à“ß ´÷Ëß§‘¥‡ªìπ√âÕ¬≈– 45

¢Õßæ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß∑—Èßª√–‡∑» °“√‡µ√’¬¡¥‘π

 ”À√—∫ª≈Ÿ°¡—π ”ª–À≈—ß‚¥¬∑—Ë«‰ª∑’Ëπ‘¬¡ªØ‘∫—µ‘°—π

„π‡¢µ®—ßÀ«—¥π§√√“™ ’¡“ ®–„™â°“√‰∂æ√«π¥â«¬

º“≈ 3 ®”π«π 1 §√—Èß ·≈–º“≈ 7 Õ’° 1 §√—Èß°àÕπ∑”°“√

¬°√àÕßª≈Ÿ° (Tongglum et al., 2000) ·µà°“√‡µ√’¬¡¥‘π

‚¥¬„™â‡§√◊ËÕß®—°√°≈¢π“¥„À≠àÕ¬à“ßµàÕ‡π◊ËÕß¡“‡ªìπ

√–¬–‡«≈“π“π ‡ªìπ “‡Àµÿ„Àâ¥‘π‡°‘¥°“√Õ—¥µ—«·πàπ

À√◊Õ¥‘π‡°‘¥™—Èπ¥“π‰∂æ√«π (plough pan) ∑’Ë§«“¡≈÷°

ª√–¡“≥ 30-50 ´¡. ®“°™—Èπº‘«¥‘π (Buckingham,

1976) ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

(Anusontpornperm et al., 2005) ™—Èπ¥—ß°≈à“«®–¢—¥¢«“ß

°“√™Õπ‰™¢Õß√“°æ◊™ ·≈–°“√√–∫“¬πÈ”¢Õß¥‘π ∑”„Àâ

‡°‘¥°“√‰À≈∫à“¢ÕßπÈ”‰ªµ“¡º‘«¥‘π∫πæ◊Èπ∑’Ë∑’Ë¡’§«“¡

≈“¥™—π ¡’º≈∑”„Àâ‡°‘¥°“√°√àÕπ¥‘π·≈– Ÿ≠‡ ’¬

Àπâ“¥‘πÕÕ°‰ª®“°æ◊Èπ∑’Ë  àßº≈„Àâ¥‘π‡ ◊ËÕ¡‚∑√¡≈ß

Õ¬à“ß√«¥‡√Á« „π∑’Ë ÿ¥∑”„Àâº≈º≈‘µ¡—π ”ª–À≈—ß

≈¥µË”≈ß ®“°ªí≠À“¥—ß°≈à“« °“√»÷°…“‡√◊ËÕß√Ÿª·∫∫

°“√‰∂æ√«π∑’Ë¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘¢Õß¥‘π

·≈–º≈º≈‘µ¡—π ”ª–À≈—ß®÷ß‡ªìπ ‘Ëß®”‡ªìπ‡æ◊ËÕª√–‚¬™πå

∑“ß¥â“π°“√Õπÿ√—°…å¥‘π ·≈–°“√≈¥ªí≠À“°“√‡°‘¥

™—Èπ¥“π ÷́Ëß‡ªìπªí®®—¬Àπ÷Ëß∑’Ë®”°—¥°“√„Àâº≈º≈‘µ¢Õßæ◊™

«‘∏’°“√»÷°…“

§—¥‡≈◊Õ°æ◊Èπ∑’Ë·ª≈ß∑¥≈Õß ‚¥¬æ◊Èπ∑’Ë∑’Ë∑”°“√

»÷°…“Õ¬Ÿà„π∫√‘‡«≥»Ÿπ¬å«‘®—¬·≈–æ—≤π“¡—π ”ª–À≈—ß

¡Ÿ≈π‘∏‘ ∂“∫—πæ—≤π“¡—π ”ª–À≈—ß·Ààßª√–‡∑»‰∑¬

µ.Àâ«¬∫ß Õ.¥à“π¢ÿπ∑¥ ®.π§√√“™ ’¡“ ‡√‘Ë¡∑”°“√«‘®—¬

µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ æ.». 2551 ∂÷ß‡¥◊Õπ‡¡…“¬π

æ.». 2552 «“ß·ºπ°“√∑¥≈Õß·∫∫ Randomized

Complete Block Design ¡’ 4 ∑√’∑‡¡πµå °“√∑¥≈Õß

®”π«π 4 ´È” §◊Õ 1) ‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π

¥‘π¥â«¬º“≈ 7 ¢«“ß§«“¡≈“¥‡∑·≈–ª≈Ÿ°¡—π ”ª–À≈—ß

·∫∫‰¡à¬°√àÕß 2) ‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 µ“¡¥â«¬°“√

‰∂æ√«π¥‘π¥â«¬º“≈ 7 ·≈–‰∂¬°√àÕß¢«“ß§«“¡≈“¥‡∑

‚¥¬ª≈Ÿ°¡—π ”ª–À≈—ß∫π —π√àÕß 3) ‰∂‡ªî¥¥‘π¥â«¬

º“≈À—«À¡Ÿ µ“¡¥â«¬°“√‰∂æ√«π¥â«¬º“≈ 7 ¢«“ß

§«“¡≈“¥‡∑·≈–ª≈Ÿ°¡—π ”ª–À≈—ß·∫∫‰¡à¬°√àÕß ·≈–

4) ‰∂æ√«π¥‘π¥â«¬º“≈ 7 ¢«“ß§«“¡≈“¥‡∑·≈–ª≈Ÿ°

¡—π ”ª–À≈—ß·∫∫‰¡à¬°√àÕß ∑”°“√ª≈Ÿ°‡¡◊ËÕ«—π∑’Ë

ridging, mouldboard followed by seven-disc plough with no ridge, and only seven-disc plough with no ridge.
Representative soil in the experimental area was classified as Kanhaplic Haplustult, having sandy loam texture, high
bulk density (1.2-1.8 Mg m-3), slow saturated hydraulic conductivity (lower than 1 cm hr-1), and low fertility level
both in top and subsoil layers. Result showed that there was no statistical difference in obtained fresh tuber yield
(harvested at approximately 10 months of age) among treatments.  The use of three-disc followed by seven-disc for
land preparation with cassava grown on the ridge tended the give the highest yield of 2.61 tonne rai-1.  Using mouldboard
followed by seven-disc had a tendency of giving the highest above ground biomass (leave, stem base and stem) in
total of 2.45 tonne rai-1.  Statistically, the starch percentage of cassava tuber gained from that of the highest one (26%)
was significantly lower than that of other treatments (30-31%).  Changes of soil properties as affected by tillage
practices at depths between 0-20 and 20-40 cm within 20 and 40 cm from the plant indicated that a single plough
using seven-disc was likely to have greater amounts of OM, total N, available P and K left in soils than to do other
treatments.  It, however, caused slight compaction and slow saturated hydraulic conductivity, particularly in the
topsoil layer while more trafficking as such a treatment using three- followed by seven-disc and ridging showed the
contrary in the context of these physical properties.  This is only one year experiment therefore the result might not
be clearly conclusive.  Longer term trial is recommended for more reliable outcome.
Keywords: tillage, cassava, soil physical property
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10 ¡‘∂ÿπ“¬π 2551 °“√ª≈Ÿ°„™â √–¬–Àà“ß√–À«à“ßµâπ
‡∑à“°—∫ 0.80 ‡¡µ√ ·≈–√–À«à“ß·∂«‡∑à“°—∫ 1.20 ‡¡µ√
„™â¡—π ”ª–À≈—ßæ—π∏ÿåÀâ«¬∫ß 80 ‡ªìπæ◊™∑¥≈Õß  ”À√—∫
°“√„ àªÿÜ¬„™âªÿÜ¬‡§¡’ Ÿµ√ 15-15-15 Õ—µ√“ 50 °°.µàÕ‰√à
·∫àß„ à 2 §√—Èß§√—Èß≈– 25 °°.µàÕ‰√à §√—Èß∑’Ë 1 „ àÀ≈—ßª≈Ÿ°
1 ‡¥◊Õπ ·≈–§√—Èß∑’Ë 2 ‡¡◊ËÕ¡—π ”ª–À≈—ßÕ“¬ÿ 3 ‡¥◊Õπ
‚¥¬ ‚¥¬„ à 2 ®ÿ¥¥â“π¢â“ß¢Õßµâπ¡—π ”ª–À≈—ß æ◊Èπ∑’Ë
»÷°…“¡’ª√‘¡“≥πÈ”Ωπ„πªï∑’Ë∑”°“√»÷°…“‡∑à“°—∫
1,137 ¡≈.

°“√‡°Á∫¢âÕ¡Ÿ≈ 1) ∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π°àÕπª≈Ÿ°
‡æ◊ËÕ°“√«‘‡§√“–Àå 2) ®—¥∑”¢âÕ¡Ÿ≈≈—°…≥–¥‘πµ—«·∑π
„πæ◊Èπ∑’Ë (site characterization) (‡Õ‘∫, 2547) 3) ‡°Á∫
µ—«Õ¬à“ß¥‘π°àÕπ°“√‡°Á∫‡°’Ë¬«∑’Ë 2 √–¥—∫§«“¡≈÷°
(0-20 ·≈– 20-40 ´¡.) ∑’Ë√–¬–Àà“ß®“°µâπ„π·∂«
ª≈Ÿ°·≈–√–À«à“ßµâπ∑’Ë 2 √–¬– (20 ·≈– 40 ´¡.) ‡æ◊ËÕ
π”¡“«‘‡§√“–Àå ¡∫—µ‘¥‘π ‰¥â·°à ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ
 ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—« §«“¡Àπ“·πàπ√«¡
·≈–°“√·®°°√–®“¬¢Õß∏“µÿÕ“À“√À≈—°„π¥‘π ·≈–
4) ‡°Á∫¢âÕ¡Ÿ≈º≈º≈‘µæ◊™ ∑”°“√‡°Á∫‡°’Ë¬«¡—π ”ª–À≈—ß
∑’ËÕ“¬ÿª√–¡“≥ 10 ‡¥◊Õπ ‡°Á∫¢âÕ¡Ÿ≈πÈ”Àπ—° à«π‡Àπ◊Õ
¥‘π (πÈ”Àπ—°µâπ ‡Àßâ“ ·≈–„∫) πÈ”Àπ—°º≈º≈‘µÀ—«¡—π ¥
‡ªÕ√å‡´Áπµå·ªÑß §«“¡ Ÿß‡©≈’Ë¬ ·≈–®”π«πÀ—«µàÕµâπ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ «‘‡§√“–Àå¢âÕ¡Ÿ≈
∑—ÈßÀ¡¥‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘
(analysis of variance) ·≈–πÌ“¢âÕ¡Ÿ≈π—Èπ¡“‡ª√’¬∫‡∑’¬∫
À“§«“¡·µ°µà“ß∑“ß ∂‘µ‘‚¥¬„™â Duncanûs multiple

range tests (DMRT) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ¢÷Èπ‰ª

º≈°“√»÷°…“·≈–«‘®“√≥å

 ¿“æ∑—Ë«‰ª¢Õßæ◊Èπ∑’Ë·≈– —≥∞“π«‘∑¬“ π“¡
¢Õß¥‘π

¥‘π∑’Ë∑”°“√»÷°…“®”·π°‰¥â‡ªìπ Kanhaplic

Haplustult (Soil Survey Staff, 2006) æ◊Èπ∑’Ë¡’§«“¡≈“¥‡∑

ª√–¡“≥√âÕ¬≈– 3 «—µ∂ÿµâπ°”‡π‘¥‡ªìπµ–°ÕππÈ”æ“

∑âÕß∂‘Ëπ (local alluvium) ∑’Ë«“ßµ—«Õ¬Ÿà∫π«—µ∂ÿµâπ°”‡π‘¥

∑’Ë‡ªìπ«— ¥ÿµ°§â“ß (residuum) ¢ÕßÀ‘π∑√“¬·ªÑß

¥‘π∫π‡ªìπ¥‘π√à«πªπ∑√“¬ (sandy loam) ªØ‘°‘√‘¬“¥‘π

„π π“¡‡ªìπ°√¥‡≈Á°πâÕ¬ (pH 6.5)  à«π¥‘π≈à“ß‡ªìπ

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

(clay) ·≈–¥‘π‡Àπ’¬«ªπ∑√“¬ (sandy clay) ªØ‘°‘√‘¬“

¥‘π„π π“¡‡ªìπ°√¥®—¥¡“°∂÷ß‡ªìπ°≈“ß (pH 4.5-7.0)

º≈°“√»÷°…“ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π æ∫«à“

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

¡“°°«à“„π¥‘π™—Èπ≈à“ß ·≈–¡’ª√‘¡“≥≈¥≈ßµ“¡

§«“¡≈÷° Õπÿ¿“§¢π“¥¥‘π‡Àπ’¬«¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ

µ“¡§«“¡≈÷° ¥‘π™—Èπ∫π·≈–≈à“ß à«π„À≠àÕ¬Ÿà„π°≈ÿà¡

¥‘π√à«π‡Àπ’¬«ªπ∑√“¬ ¥‘π™—Èπ∫π¡’§«“¡Àπ“·πàπ

√«¡Õ¬Ÿà„π√–¥—∫ª“π°≈“ß ·≈–ª“π°≈“ß∂÷ß§àÕπ¢â“ß

 Ÿß„π¥‘π™—Èπ≈à“ß  ¿“æ°“√π”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—«

„π™—Èπ∫πÕ¬Ÿà„π√–¥—∫™â“ª“π°≈“ß  à«π™—Èπ≈à“ßÕ¬Ÿà„π

√–¥—∫™â“¡“°∂÷ß™â“ª“π°≈“ß  à«π ¡∫—µ‘∑“ß‡§¡’

· ¥ß‰«â„π Table 1

Table 1  Chemical properties of representative soils.

Depth Horizon pH 1:1 OM Total N Avail. P Avail.K Extractable base
H

2
O KCl Ca Mg K Na

(cm) (--------g kg-1--------) (--------mg kg-1--------) (------------------cmol
c
 kg-1------------------)

0-30 Ap 4.8 5.4 6.4 0.2 6.6 81.1 3.2 0.9 0.3 0.4
30-50 E 5.3 6.4 0.7 0.1 0.8 21.9 2.3 0.5 0.1 0.4
50-78 2Bt 3.2 4.0 2.0 0.2 0.02 57.1 2.7 3.8 0.2 0.5
78-99 2BCrtg1 3.2 4.0 2.8 0.5 0.3 62.3 1.8 4.3 0.2 0.5
99-135 2BCrtg2 3.3 4.1 0.7 0.2 0.5 67.3 2.5 4.9 0.2 0.6
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Table 2  Analytical value of soil samples collected before planting.

Soil property Analytical value Unit
topsoil subsoil

Bulk density 1.28 1.65 Mg/m3

Saturated hydraulic conductivity 0.24 0.11 cm/hr.
Soil pH 6.85 6.38
Organic matter 7.70 2.65 g/kg
Total nitrogen 2.23 1.50 g/kg
Available phosphorus 0.17 0.10 mg/kg
Available potassium 85.7 54.9 mg/kg
Extractable calcium 4.5 3.8 cmol

c
/kg

Extractable magnesium 0.78 0.98 cmol
c
/kg

Extractable potassium 0.23 0.13 cmol
c
/kg

Extractable sodium 0.30 0.30 cmol
c
/kg

Total bases 5.8 5.2 cmol
c
/kg

º≈°“√«‘‡§√“–Àå ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’¢Õß
¥‘π°àÕπª≈Ÿ°

º≈°“√«‘‡§√“–Àå∑’Ë· ¥ß‰«â„π Table 2 ‡ªìπ§à“‡©≈’Ë¬

¢Õßµ—«Õ¬à“ß∑’Ë‡°Á∫¡“®“°·µà≈–´È”¢Õß°“√∑¥≈Õß

æ∫«à“ ¥‘π™—Èπ∫π (0-20 ´¡.) °àÕπ°“√‰∂æ√«πÀ√◊Õ

°àÕπ‡√‘Ë¡∑”°“√∑¥≈Õß¡’§«“¡Àπ“·πàπ√«¡¢Õß¥‘πµË”

¢≥–∑’Ë¥‘π™—Èπ≈à“ß∑’Ë√–¥—∫§«“¡≈÷° 20-60 ´¡. ¥‘π¡’

§«“¡Àπ“·πàπ√«¡¡“°¢÷Èπ¡’ ¿“æπ”πÈ”¢Õß¥‘π

Õ‘Ë¡µ—«¢≥–Õ‘Ë¡µ—«™â“„π¥‘π∫π  à«π„π¥‘π™—Èπ≈à“ß

‡π◊ËÕß®“°¥‘π¡’§«“¡Àπ“·πàπ√«¡¡“°°«à“®÷ß∑”„Àâ

¡’ ¿“æπ”πÈ”¢Õß¥‘π™â“°«à“ ªØ‘°‘√‘¬“¥‘π∑’Ë«—¥‚¥¬„™â

Õ—µ√“ à«π¥‘πµàÕπÈ” „πÕ—µ√“ 1:1 ¢Õß¥‘π∫π‡ªìπ°≈“ß

 à«π¥‘π≈à“ß‡ªìπ°√¥‡≈Á°πâÕ¬

¥‘π™—Èπ∫π®–¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿÕ¬Ÿà„π√–¥—∫µË”

·≈–≈¥≈ß„π¥‘π™—Èπ≈à“ß‚¥¬æ∫Õ¬Ÿà„π√–¥—∫µË”¡“°

ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥„π¥‘π™—Èπ∫πÕ¬Ÿà„π√–¥—∫

ª“π°≈“ß·≈–µË”„π¥‘π™—Èπ≈à“ß ´÷Ëß¡’·π«‚πâ¡§≈â“¬

°—∫ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ

ª√–‚¬™πå∑—Èß„π¥‘π™—Èπ∫π·≈–™—Èπ≈à“ßÕ¬Ÿà„π√–¥—∫µË”¡“°

ª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå¢Õß¥‘π™—Èπ∫π

Õ¬Ÿà„π√–¥—∫ª“π°≈“ß·≈–µË”„π¥‘π≈à“ß  à«πª√‘¡“≥

‚æ·∑ ‡ ’́¬¡∑’Ë °—¥‰¥â¢Õß¥‘π™—Èπ∫πÕ¬Ÿà„π√–¥—∫µË”·≈–

µË”¡“°„π¥‘π™—Èπ≈à“ß  à«πª√‘¡“≥·§≈‡´’¬¡ ª√‘¡“≥

·¡°π’‡´’¬¡·≈–‚´‡¥’¬¡∑’Ë °—¥‰¥â¢Õß∑—Èß¥‘π™—Èπ∫π·≈–

¥‘π™—Èπ≈à“ßæ∫Õ¬Ÿà„π√–¥—∫µË” º≈°“√ª√–‡¡‘π√–¥—∫

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π æ∫«à“ Õ¬Ÿà„π‡°≥±åµË” ´÷Ëß

‡ªìπ≈—°…≥–·≈– ¡∫—µ‘¢Õß¥‘π∑’Ëæ∫„π¿“§µ–«—πÕÕ°-

‡©’¬ß‡Àπ◊ÕµÕπ≈à“ß ‚¥¬√âÕ¬≈– 80 ¢Õßæ◊Èπ∑’Ë®–‡ªìπ

¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿµË”

¡’ª√‘¡“≥∏“µÿÕ“À“√„π¥‘πµË”∂÷ßµË”¡“° (™“≠ ·≈–‚™µ‘,

2537; ªî¬– ·≈–§≥–, 2542)

º≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥
º≈°“√∑¥≈Õß æ∫«à“ º≈º≈‘µÀ—«¡—π ¥∑’Ë‡°Á∫‡°’Ë¬«

‰¥â®“°∑√’∑‡¡πµå∑’Ë¡’°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«

‰∂æ√«π¥â«¬º“≈ 7 ·≈–¬°√àÕßª≈Ÿ° (∑√’∑‡¡πµå∑’Ë 2)

¡’·π«‚πâ¡„Àâº≈º≈‘µ‡©≈’Ë¬ Ÿß ÿ¥ ‡∑à“°—∫ 2.61 µ—π/‰√à

√Õß≈ß¡“§◊Õ ∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ

·≈â«‰∂æ√«π¥â«¬º“≈ 7 ·≈–∑√’∑‡¡πµå∑’Ë‰∂æ√«π¥â«¬

º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬« ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π

¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥â«¬º“≈ 7 „Àâº≈º≈‘µ‡©≈’Ë¬

µË” ÿ¥ (Table 3) Õ¬à“ß‰√°Áµ“¡ º≈º≈‘µÀ—«¡—π ¥„π

∑ÿ°∑√’∑‡¡πµå‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ º≈°“√

∑¥≈Õßπ’È Õ¥§≈âÕß°—∫ß“π∑¥≈Õß¢Õß «—≤π– (2549)

∑’Ëæ∫«à“°“√‰∂¥â«¬º“≈ 3 Àπ÷Ëß§√—Èß µ“¡¥â«¬º“≈ 7

Àπ÷Ëß§√—Èß ·≈–¬°√àÕß¢«“ß§«“¡≈“¥‡∑¢Õßæ◊Èπ∑’Ë„Àâ
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º≈º≈‘µÀ—« ¥ Ÿß ÿ¥ °√≥’∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«

‰∂æ√«π¥â«¬º“≈ 7 ·≈–¬°√àÕßª≈Ÿ°¡’·π«‚πâ¡„Àâ

º≈º≈‘µπÈ”Àπ—° ¥¢ÕßÀ—«¡—π ”ª–À≈—ß Ÿß°«à“Õ“®®–

‡ªìπ‡æ√“–§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‡¡◊ËÕ¡’°“√¬°√àÕß

µË”°«à“∑”„ÀâÀ—«¡—π ”ª–À≈—ß “¡“√∂¢¬“¬µ—«‰¥â¥’°«à“

Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“∂÷ßº≈º≈‘µ à«π‡Àπ◊Õ¥‘π

´÷Ëß®–‰¥â°≈à“«∂÷ßµàÕ‰ª „π∑√’∑‡¡πµå∑’Ë 3 ∑’Ë„™âº“≈À—«À¡Ÿ

 ”À√—∫°“√‡ªî¥¥‘π·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 ¡’¢π“¥

≈”µâπ∑’Ë„À≠à°«à“ ·≈–¡’ª√‘¡“≥„∫ ¥À≈ß‡À≈◊ÕÕ¬Ÿà

¡“°°«à“ · ¥ß„Àâ‡ÀÁπ«à“¡—π ”ª–À≈—ß„π∑√’∑‡¡πµåπ’È

Õ“®®–¬—ß‡®√‘≠‡µ‘∫‚µ‰¡à‡µÁ¡∑’Ë °“√‡°Á∫‡°’Ë¬«∑’ËÕ“¬ÿ

ª√–¡“≥ 11-12 ‡¥◊Õπ ®÷ß¡’·π«‚πâ¡∑’Ëπà“®–„Àâº≈º≈‘µ

 Ÿß°«à“π’È  ·≈–‡¡◊ËÕæ‘®“√≥“§à“„™â®à“¬ ”À√—∫°“√‰∂æ√«π

‡æ◊ËÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß ®–æ∫«à“∑√’∑‡¡πµå∑’Ë 2

´÷Ëß¡’°“√¬°√àÕßª≈Ÿ°®–‡ ’¬§à“„™â®à“¬¡“°∑’Ë ÿ¥  ‡π◊ËÕß®“°

µâÕß„™â√∂·∑√°‡µÕ√å‰∂‡æ◊ËÕ°“√‡µ√’¬¡¥‘π®”π«π 3 §√—Èß

¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß

‡¥’¬«‡ ’¬§à“„™â®à“¬ ”À√—∫°“√®â“ß√∂·∑√°‡µÕ√å

πâÕ¬∑’Ë ÿ¥ ¥—ßπ—Èπ °“√µ—¥ ‘π„®‡≈◊Õ°√Ÿª·∫∫°“√‰∂æ√«π

®÷ßµâÕßæ‘®“√≥“®“°º≈º≈‘µ∑’Ë‰¥â√—∫À—°≈∫°—∫§à“„™â®à“¬

„π°“√‡µ√’¬¡¥‘π¥—ß°≈à“« °≈à“«‚¥¬ √ÿª°Á§◊Õ À“°√“§“

º≈º≈‘µÀ—«¡—π ”ª–À≈—ß ¥§àÕπ¢â“ß Ÿß §«√‡≈◊Õ°„™â

∑√’∑‡¡πµå∑’Ë¡’°“√¬°√àÕßª≈Ÿ° ·µàÀ“°√“§“º≈º≈‘µ

µË”°«à“ 1,500 ∫“∑ µàÕµ—π §«√≈¥§à“„™â®à“¬¥â“π°“√

‰∂æ√«π≈ß‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ßµàÕ°“√¢“¥∑ÿπ

‡ªÕ√å‡´Áπµå·ªÑß
º≈°“√∑¥≈Õß æ∫«à“ ‡ªÕ√å‡ Á́πµå·ªÑß¡—π ”ª–À≈—ß

∑’Ë‰¥â®“°∑√’∑‡¡πµå°“√∑¥≈Õßµà“ßÊ ¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 3) ‚¥¬∑√’∑‡¡πµå

∑’Ë‰∂æ√«π¥‘π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«·≈–∑√’∑‡¡πµå

∑’Ë¡’°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥‘π¥â«¬

º“≈ 7 „Àâ‡ªÕ√å‡´Áπµå·ªÑß Ÿß ÿ¥‡∑à“°—∫ 31 √Õß≈ß¡“

‰¥â·°à  ∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π

¥‘π¥â«¬º“≈ 7  à«π∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈ 3

·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 ‚¥¬ª≈Ÿ°·∫∫¬°√àÕß„Àâ

‡ªÕ√å‡´Áπµå·ªÑßµË” ÿ¥  “‡Àµÿ∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈ 3

·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 ‚¥¬ª≈Ÿ°·∫∫¬°√àÕß„Àâ

‡ªÕ√å‡´Áπµå·ªÑßµË” ÿ¥ πà“®–‡°’Ë¬«¢âÕß°—∫Õ‘∑∏‘æ≈

°“√‡®◊Õ®“ß¢Õß∏“µÿÕ“À“√ (dilution effect) ‡ªìπ∫“ß à«π

·≈–∫“ß à«πÕ“®‡π◊ËÕß¡“®“°§«“¡Õÿ¥¡ ¡∫Ÿ√≥å

¢Õß¥‘π´÷Ëßæ∫«à“πà“®–¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥∏“µÿ

Õ“À“√„π¥‘π ‚¥¬‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

·≈–‰π‚µ√‡®π√«¡„π¥‘π æ∫«à“¡’ª√‘¡“≥§àÕπ¢â“ßµË”

°«à“°√√¡«‘∏’Õ◊ËπÊ ∑’Ë‰¡à¡’°“√¬°√àÕßª≈Ÿ° ´÷Ëß„π°√≥’

¢Õß°“√¬°√àÕßÕ“®∑”„ÀâªÿÜ¬∑’Ë„ à‰ª∂Ÿ°™–ÕÕ°®“°‚´π

√“°æ◊™‰¥âßà“¬°«à“ ‡π◊ËÕß®“°¥‘π∫√‘‡«≥ —π√àÕß§àÕπ¢â“ß

√à«π´ÿ¬ ´÷Ëß‚æ·∑ ‡´’¬¡‡ªìπ∏“µÿ∑’Ë∂Ÿ°‡§≈◊ËÕπ¬â“¬

‚¥¬°“√™–≈–≈“¬‰¥âßà“¬ ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë√“°

¡—π ”ª–À≈—ß‰¡à “¡“√∂¥Ÿ¥„™â‰¥â‡µÁ¡∑’Ë‚¥¬‡©æ“–

„π√–¬–·√°¢Õß°“√‡®√‘≠‡µ‘∫‚µ ®÷ßπà“®–¡’º≈µàÕ

Table 3 Above ground biomass and fresh tuber yield (tonne rai-1), starch percentage, plant height (cm) and number of
tubers per plant compared among different treatments.

Treatment Above ground biomassFresh tuber yield Starch percentage Plant height No. tuber/plant
1 1.85 1.76 30.5a 164.2 13
2 1.59 2.61 26.6b 165.2 14
3 2.45 2.30 30.2a 178.8 15
4 1.98 2.26 30.9a 173.0 14

F-test ns ns * ns ns
C.V. (%) 29.3 17.4 3.3 15.3 6.4

1/ Mean within the same column follow by the different letters are not significantly different at the 5% level by DMRT.
ns = not significant  * = significant at 5% level
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°“√ √â“ß·ªÑß∑’Ë„πÀ—«¡—π ”ª–À≈—ß ´÷Ëß¬ß¬ÿ∑∏ (2546)

√“¬ß“π‰«â«à“ ∏“µÿÕ“À“√‚æ·∑ ‡´’¬¡ ∂◊Õ«à“¡’∫∑∫“∑

„π°“√°√–µÿâπ‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ √â“ß·ªÑß §◊Õ

‡Õπ‰´¡å starch synthetase ´÷Ëß‡√àßªØ‘°‘√‘¬“°“√∂à“¬‚Õπ

°≈Ÿ‚§ ‰ª¬—ß‚¡‡≈°ÿ≈¢Õß·ªÑß

πÈ”Àπ—° à«π‡Àπ◊Õ¥‘π
º≈°“√∑¥≈Õß æ∫«à“ πÈ”Àπ—°„∫ ¥ ‡Àßâ“ ¥ ·≈–

µâπ¡—π ”ª–À≈—ß∑’Ë‰¥â®“°∑√’∑‡¡πµå°“√∑¥≈Õßµà“ßÊ

‡¡◊ËÕ«‘‡§√“–Àå∑“ß ∂‘µ‘·≈â« æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

‚¥¬·ª≈ß∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿµ“¡¥â«¬°“√‰∂

æ√«π¥â«¬º“≈ 7 ¡’·π«‚πâ¡„ÀâπÈ”Àπ—°„∫ ¥ πÈ”Àπ—°

‡Àßâ“ ¥ ·≈–πÈ”Àπ—°µâπ¡—π ”ª–À≈—ß Ÿß ÿ¥ (Figure 1)

¢≥–∑’Ë°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥‘π¥â«¬

º“≈ 7 ·≈–¬°√àÕßª≈Ÿ°¡’·π«‚πâ¡„ÀâπÈ”Àπ—°„∫ ¥

πÈ”Àπ—°‡Àßâ“ ¥ ·≈–πÈ”Àπ—°µâπ¡—π ”ª–À≈—ßµË” ÿ¥

(Figure 1) ‡¡◊ËÕæ‘®“√≥“πÈ”Àπ—° ¥¢Õß à«π‡Àπ◊Õ¥‘π

∑—ÈßÀ¡¥ æ∫«à“ °“√‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«

‰∂æ√«π¥‘π¥â«¬º“≈ 7 ¡’·π«‚πâ¡„Àâ§à“ Ÿß ÿ¥ ¢≥–∑’Ë

°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7

‚¥¬ª≈Ÿ°·∫∫¬°√àÕß æ◊™¡’·π«‚πâ¡ √â“ß¡«≈ ¥‡Àπ◊Õ

¥‘πµË” ÿ¥ ´÷Ëß„Àâº≈µ√ß¢â“¡°—∫º≈º≈‘µπÈ”Àπ—° ¥

À—«¡—π ”ª–À≈—ß ´÷Ëß„π∑√’∑‡¡πµåπ’È¡’·π«‚πâ¡„Àâ

º≈º≈‘µ Ÿß ÿ¥ · ¥ß„Àâ‡ÀÁπ«à“ ∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π

¥â«¬º“≈À—«À¡Ÿ´÷Ëß “¡“√∂°¥º“≈‰∂‰¥â≈÷°ª√–¡“≥

40 ´¡. ´÷Ëß≈÷°°«à“°“√„™â‰∂®“π (º“≈ 3) ´÷Ëßº“≈‰∂

®–°¥‰¥â≈÷°ª√–¡“≥ 20-30 ´¡. ®“°º‘«¥‘π ·≈–

≈—°…≥–¢Õß°“√‰∂¢Õßº“≈À—«À¡Ÿ®–∑”„Àâ ‡»…

´“°æ◊™∂Ÿ°‰∂°≈∫≈ß‰ªÕ¬Ÿà„πµÕπ≈à“ß¢Õß√Õ¬‰∂

¢≥–∑’Ë‰∂®“π¡—°®–∑”„Àâ‡»…´“°æ◊™ – ¡·≈–°√–®“¬

Õ¬Ÿà„π√–¥—∫µ◊Èπ ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â«à“„π°√≥’¢Õß

°“√„™âº“≈À—«À¡Ÿ‰∂‡ªî¥¥‘π®–∑”„Àâ¥‘π “¡“√∂‡°Á∫

§«“¡™◊Èπ∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡. ‰¥â¡“°°«à“

°“√„™â‰∂®“π ®÷ß∑”„Àâæ◊™ “¡“√∂¥Ÿ¥§«“¡™◊Èπ·≈–

∏“µÿÕ“À“√¢÷Èπ‰ª¬—ßµâπ à«π‡Àπ◊Õ¥‘π‰¥â¥’°«à“∑√’∑‡¡πµå

Õ◊ËπÊ ∑”„Àâ°“√‡®√‘≠¢Õß√“° – ¡Õ“À“√À√◊ÕÀ—«¡—π

 ”ª–À≈—ß™â“°«à“ ´÷Ëß„π°√≥’¢Õß°“√»÷°…“π’È ‰¥â∑”°“√

‡°Á∫‡°’Ë¬«¡—π ”ª–À≈—ß∑’ËÕ“¬ÿª√–¡“≥ 10 ‡¥◊Õπ´÷ËßÕ“®

®–‡√Á«‡°‘π‰ª„π°√≥’¢Õß°“√„™âº“≈À—«À¡Ÿ ®÷ß∑”„Àâ‰¥â

º≈º≈‘µ„π à«π‡Àπ◊Õ¥‘π Ÿß°«à“‚¥¬À“°‡°Á∫‡°’Ë¬«≈à“™â“

ÕÕ°‰ª‡≈Á°πâÕ¬ ¡’§«“¡‡ªìπ‰ª‰¥â«à“ °“√„™âº“≈À—«À¡Ÿ

 ”À√—∫°“√‡ªî¥¥‘πÕ“®„Àâº≈º≈‘µπÈ”Àπ—°À—«¡—π ”ª–À≈—ß

‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°¡’°“√‡®√‘≠‡µ‘∫‚µ¢Õß à«π‡Àπ◊Õ¥‘π

∑’Ë¥’°«à“ °≈à“«§◊Õ ¡’µâπ¢π“¥„À≠à°«à“·≈–¬—ß§ß¡’

„∫¬Õ¥‡À≈◊Õ„πª√‘¡“≥∑’Ë¡“°°«à“ (Table 3)

Figure 1  Effect of different tillage practices on cassavaûs above ground biomass.
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§«“¡ Ÿß·≈–®”π«πÀ—«¡—π ”ª–À≈—ßµàÕµâπ¡—π
 ”ª–À≈—ß

º≈°“√∑¥≈Õß‡¡◊ËÕπ”§«“¡ Ÿß¢Õßµâπ¡—π ”ª–À≈—ß
∑’Ë‰¥â®“°·µà≈–∑√’∑‡¡πµå¡“«‘‡§√“–Àå∑“ß ∂‘µ‘ æ∫«à“
‰¡à¡’§«“¡·µ°µà“ß°—π (Table 3) ‚¥¬∑√’∑‡¡πµå∑’Ë‰∂
‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 µâπ
¡—π ”ª–À≈—ß¡’·π«‚πâ¡„Àâ§«“¡ Ÿß‡©≈’Ë¬ Ÿß ÿ¥ ´÷Ëß
 Õ¥§≈âÕß°—∫πÈ”Àπ—° ¥ à«π‡Àπ◊Õ¥‘π ‚¥¬¡’§«“¡
‡ªìπ‰ª‰¥â«à“æ◊™πà“®– “¡“√∂¥Ÿ¥∏“µÿÕ“À“√¢÷Èπ‰ª¬—ß
µâπ à«π‡Àπ◊Õ¥‘π‰¥â¥’°«à“∑√’∑‡¡πµåÕ◊ËπÊ ‚¥¬‡©æ“–
‰π‚µ√‡®π´÷Ëß∫“ß à«ππà“®–‰¥â®“°°“√ ≈“¬µ—«¢Õß
‡»…´“°æ◊™∑’Ë∂Ÿ°‰∂°≈∫≈ß‰ª√–À«à“ß°“√‡µ√’¬¡¥—ß∑’Ë
‰¥â°≈à“«¡“∫â“ß·≈â«¢â“ßµâπ®÷ß¬—ß§ß¡’°“√‡®√‘≠‡µ‘∫‚µ
„π à«π‡Àπ◊Õ¥‘πÕ¬Ÿà ·≈–æ◊™Õ“®®–·°à™â“°«à“¥â«¬
‡π◊ËÕß®“°æ◊™¬—ß “¡“√∂‡®√‘≠‡µ‘∫‚µ∑“ß¬Õ¥‰¥âÕ¬Ÿà
 ”À√—∫„π°√≥’¢Õß°“√‰∂æ√«π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß
‡¥’¬« Õ—µ√“°“√ ≈“¬µ—«¢Õß´“°æ◊™‡ªìπ‰ª‰¥â™â“°«à“
°“√‰∂æ√«π¡“°§√—Èß°«à“ ´÷Ëß°“√‰∂æ√«π∫àÕ¬§√—Èß
‡ªìπ°“√‡æ‘Ë¡ÕÕ°´‘‡®π„Àâ·°à¥‘π ®÷ß∑”„Àâ®ÿ≈‘π∑√’¬å
„π¥‘π “¡“√∂¬àÕ¬ ≈“¬‡»…´“°æ◊™‰¥â√«¥‡√Á«°«à“
¥—ß„π∑√’∑‡¡πµå∑’Ë 1 ·≈– 2 ¥—ßπ—Èπ ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â
«à“¡—π ”ª–À≈—ß„π∑√’∑‡¡πµå¥—ß°≈à“«¬—ß “¡“√∂„™â
‰π‚µ√‡®π∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“®“°°“√ ≈“¬µ—«¢Õß
‡»…Õ‘π∑√’¬«—µ∂ÿ„π¥‘πÕ¬à“ß™â“ ´÷Ëßµ√ß°—∫°“√»÷°…“
‡°’Ë¬«°—∫°“√‰¡à‰∂æ√«π ·≈–°“√≈¥°“√‰∂æ√«π ∑’Ë¡’
º≈∑”„Àâæ◊™ “¡“√∂„™â‰π‚µ√‡®π®“°°“√ ≈“¬µ—«¢Õß
Õ‘π∑√’¬«—µ∂ÿ‰¥â¡“°°«à“ Õ¬à“ß‰√°Áµ“¡ º≈º≈‘µπÈ”Àπ—°
 ¥∑’Ë‰¥â√—∫¡’ª√‘¡“≥µË”°«à“ ´÷ËßÕ“®‡ªìπº≈¡“®“°
°“√‰∂æ√«ππâÕ¬§√—Èß¡—°∑”„Àâ§«“¡Àπ“·πàπ√«¡¢Õß
¥‘π Ÿß ∑”„Àâ°“√¢¬“¬À—«¢Õß¡—π ”ª–À≈—ß∂Ÿ°®”°—¥

 ”À√—∫®”π«πÀ—«¡—π ”ª–À≈—ßµàÕµâπ∑’Ë‰¥â®“°
∑√’∑‡¡πµåµà“ßÊ æ∫«à“ ·µà≈–∑√’∑‡¡πµå‰¡à¡’§«“¡
·µ°µà“ß°—π (Table 3) ‚¥¬∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬
º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 „Àâ®”π«πÀ—«
¡—π ”ª–À≈—ßµàÕµâπ Ÿß ÿ¥‡∑à“°—∫ 15 À—«µàÕµâπ ¢≥–∑’Ë
°“√¬°√àÕßª≈Ÿ°‰¡à¡’º≈µàÕª√‘¡“≥À—«¡—π ”ª–À≈—ß
µàÕµâπ ‡π◊ËÕß®“°¡’®”π«πÀ—«µàÕµâπ„°≈â‡§’¬ßÀ√◊Õ‡∑à“°—∫

°“√ª≈Ÿ°¡—π ”ª–À≈—ß·∫∫‰¡à¬°√àÕß

Õ‘∑∏‘æ≈¢Õß√Ÿª·∫∫°“√‰∂æ√«πµàÕ°“√‡ª≈’Ë¬π·ª≈ß

 ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π
§«“¡Àπ“·πàπ√«¡¢Õß¥‘π æ∫«à“ ®“°°“√‰∂

æ√«π¥‘π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«¡’·π«‚πâ¡∑’Ë®–„Àâ

§à“§«“¡Àπ“·πàπ√«¡ ∑’Ë√–¬–Àà“ß√–À«à“ßµâπ∑’Ë√–¥—∫

§«“¡≈÷° 0-20 ·≈– 20-40 ´¡. ·≈–√–¬–Àà“ß√–À«à“ß

·∂«∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡.  Ÿß°«à“∑√’∑‡¡πµåÕ◊Ëπ

 à«π√–¬–Àà“ß√–À«à“ß·∂«∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡.

æ∫«à“ µ”√—∫∑’Ë‰∂‡ªî¥Àπâ“¥‘π¥â«¬º“≈ 3 µ“¡¥â«¬‰∂

æ√«π¥‘π¥â«¬º“≈ 7 ·≈â«‰∂¬°√àÕßª≈Ÿ° §«“¡Àπ“·πàπ

√«¡¢Õß¥‘π¡’·π«‚πâ¡ Ÿß ÿ¥ (Table 4) ®“°º≈°“√

»÷°…“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π∑—Èß 4 ∑√’∑‡¡πµå

‡°Á∫√–À«à“ßµâπ·≈–·∂«®–¡’§«“¡Àπ“·πàπ√«¡∑’Ë√–¥—∫

§«“¡≈÷° 0-20 ´¡. ¡’§à“πâÕ¬°«à“§à“§«“¡Àπ“·πàπ

√«¡∑’Ë‡°Á∫√–¥—∫§«“¡≈÷° 20-40 ´¡. · ¥ß«à“§«“¡

Àπ“·πàπ√«¡¢Õß¥‘π‡æ‘Ë¡¢÷Èπµ“¡§«“¡≈÷° ´÷Ëßµ√ß°—∫

°“√»÷°…“¢Õß Anusontpornperm et al. (2005) ∑’Ë‰¥â

∑”°“√»÷°…“°“√‡°‘¥™—Èπ¥“π‰∂æ√«π¿“¬„µâ°“√ª≈Ÿ°

¡—π ”ª–À≈—ß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ æ∫«à“

™—Èπ∑’ËÕ¬Ÿà¢â“ß„µâ™—Èπ‰∂æ√«π∑’Ë√–¥—∫§«“¡≈÷°√–À«à“ß

30-50 ́ ¡. ®“°º‘«¥‘π ¥‘π∑ÿ°∫√‘‡«≥¡’§à“§«“¡Àπ“·πàπ

√«¡‡æ‘Ë¡¢÷Èπ  ”À√—∫∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√âÕ¡¬°√àÕß

ª≈Ÿ° ¥‘π≈à“ß¡’·π«‚πâ¡Õ—¥µ—«·πàπ°«à“„π∑√’∑‡¡πµåÕ◊Ëπ

®“°°“√∑¥≈Õß®–‡ÀÁπ‰¥â«à“∑√’∑‡¡πµå∑’Ë 2 π’È ¡’°“√„™â

√∂·∑√°‡µÕ√å ”À√—∫°“√‡µ√’¬¡¥‘π¡“°§√—Èß°«à“∑√’∑‡¡πµå

Õ◊ËπÊ ®÷ß Õ¥§≈âÕß°—∫ Hassan et al. (2007) ∑’Ë∑”°“√

»÷°…“º≈¢Õß°“√Õ—¥µ—«·πàπ„π¥‘π™—Èπ≈à“ß ‚¥¬„π°“√

∑¥≈Õßπ’È®–∑”„Àâ¥‘π‡°‘¥°“√Õ—¥µ—«·πàπ¥â«¬√∂∑’Ëµ‘¥µ—Èß

≈Ÿ°°≈‘Èß∑√ß°√–∫Õ°º‘«Àπâ“‡√’¬∫  º≈°“√∑¥≈Õß· ¥ß

„Àâ‡ÀÁπ«à“®”π«π‡∑’Ë¬«„π°“√∫¥Õ—¥∑’Ë‡æ‘Ë¡¢÷Èπ®–∑”„Àâ

¥‘π™—Èπ≈à“ß¡’§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‡æ‘Ë¡¢÷Èπ  à«π°“√

‰∂¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«´÷Ëß¡’§à“§«“¡Àπ“·πàπ√«¡

 Ÿß∑’Ë ÿ¥ ®– Õ¥§≈âÕß°—∫ß“π∑¥≈Õß¢Õß Elder and Lal

(2007) ‚¥¬∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π®“°·ª≈ß∑¥≈Õß∑’Ë

¡’°“√‰∂æ√«π„π√Ÿª·∫∫∑’Ëµà“ß°—π æ∫«à“ ·ª≈ß∑’Ë‰¡à‰∂

æ√«π°—∫·ª≈ß∑’Ëª≈àÕ¬«à“ß‡ª≈à“ ¡’§«“¡Àπ“·πàπ¢Õß

¥‘π‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·ª≈ß∑’Ë‰∂¥â«¬º“≈À—«À¡Ÿ
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§à“ ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—«∑’Ë‡°Á∫°÷Ëß°≈“ß

√–À«à“ßµâπ¡—π ”ª–À≈—ß·≈– 40 ´¡. ®“°·∂«¡—π

 ”ª–À≈—ß∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡. ·≈– 20-40 ´¡.

°“√‰∂æ√«π¥‘π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«¡’·π«‚πâ¡

∑”„Àâ¥‘π¡’ ¿“æπ”πÈ”™â“∑’Ë ÿ¥  ́ ÷Ëß Õ¥§≈âÕß°—∫ Miller

et al. (1998) ∑’Ë‰¥â∑”°“√∑¥≈Õß„πª√–‡∑»·§π“¥“

‚¥¬‡ª√’¬∫‡∑’¬∫§«“¡æ√ÿπ¢Õß¥‘π„π√–¬–¬“«¿“¬„µâ

√Ÿª·∫∫°“√‰∂æ√«π¥â«¬«‘∏’µà“ßÊ §◊Õ¡’°“√‰∂æ√«π

µ“¡ª°µ‘ ‰∂æ√«π¥â«¬º“≈À—«À¡Ÿ ·≈–‰¡à¡’°“√‰∂æ√«π

æ∫«à“  §à“ ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—«∑’Ë‰¥â®“°

·µà≈–∑√’∑‡¡πµå¡’§«“¡·µ°µà“ß°—π ‚¥¬·ª≈ß∑’Ë‰¡à¡’

°“√‰∂æ√«π®–¡’§à“ ¿“æ°“√π”πÈ”µË”∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫

°—∫√Ÿª·∫∫Õ◊ËπÊ   à«π§à“ ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—«

∑’Ë‡°Á∫°÷Ëß°≈“ß√–À«à“ßµâπ¡—π ”ª–À≈—ß  ∑’Ë√–¥—∫

§«“¡≈÷° 0-20 ´¡. ·≈– 20-40 ´¡. ·≈– 40 ´¡.

®“°·∂«¡—π ”ª–À≈—ß∑’Ë‡°Á∫∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡.

æ∫«à“ °“√‰∂‡ªî¥Àπâ“¥‘π¥â«¬º“≈ 3 ·≈–‰∂æ√«π¥‘π

¥â«¬º“≈ 7 æ√âÕ¡¬°√àÕßª≈Ÿ°¡’·π«‚πâ¡∑’Ë®–„Àâ§à“ Ÿß°«à“

∑√’∑‡¡πµåÕ◊Ëπ (Table 4) ‚¥¬‡©æ“–„π¥‘πµÕπ∫π

´÷Ëßπà“®–‡°‘¥®“°°“√æŸπ¥‘π‡æ◊ËÕ¢÷Èπ√àÕß πÕ°®“°π’È

‡ªìπ∑’Ëπà“ —ß‡°µ«à“  ¿“æπ”πÈ”¢Õß¥‘π∑’Ë√–¥—∫§«“¡≈÷°

20-40 ́ ¡. ∑’ËÕ¬Ÿà√–À«à“ß·∂«¡—π ”ª–À≈—ß¡’§à“§àÕπ¢â“ß

µË” ∑—Èßπ’Èπà“®–¡’ “‡Àµÿ¡“®“°°“√„™â‡§√◊ËÕß¡◊Õ°≈‡¢â“

ªØ‘∫—µ‘ß“π‰¡à«à“®–‡ªìπ°“√„ àªÿÜ¬ ·≈–°“√°”®—¥«—™æ◊™

´÷Ëß∑”„Àâ‡°‘¥πÈ”Àπ—°°¥∑—∫µ“¡·π«√àÕß‰∂

Õ‘∑∏‘æ≈¢Õß√Ÿª·∫∫°“√‰∂æ√«πµàÕ°“√µ°§â“ß
¢Õß∏“µÿªÿÜ¬

∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π‡æ’¬ß§√—Èß‡¥’¬«¡’·π«‚πâ¡

∑”„Àâª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ – ¡Õ¬Ÿà∑’Ë√–¥—∫§«“¡≈÷°

0-20 ´¡. ·≈– 20-40 ´¡.  Ÿß ÿ¥ ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë¡’°“√

‰∂æ√«π 2 §√—Èß·≈–‰∂¬°√àÕß (∑√’∑‡¡πµå 2) ¡’§à“‡©≈’Ë¬

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿÀ≈ß‡À≈◊ÕÕ¬ŸàµË” ÿ¥  à«π§à“‡©≈’Ë¬

¢Õßª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑—È ß Õß®ÿ¥√–À«à“ß·∂«

(√–¬–Àà“ß 20 ·≈– 40 ´¡. ®“°µâπ) æ∫«à“ ∑√’∑‡¡πµå

∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ¡’·π«‚πâ¡ – ¡Õ¬Ÿà∑’Ë√–¥—∫§«“¡≈÷°

0-20 ´¡.  Ÿß ÿ¥ ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π

2 §√—Èß·≈–‰∂¬°√àÕß¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿÀ≈ß‡À≈◊Õ

Õ¬ŸàµË” ÿ¥ ‚¥¬‰¥âº≈µ√ß°—∫°“√∑¥≈Õß¢Õß Havlin et al.

(1990) ·≈– Franzluebbers et al. (1995) ∑’Ëæ∫«à“

°“√‰¡à‰∂æ√«πÀ√◊Õ≈¥°“√‰∂æ√«π ·≈–∑‘Èß‡»…´“°

æ◊™ª°§≈ÿ¡¥‘π‰«â ®–™à«¬≈¥°“√ Ÿ≠‡ ’¬Õ‘π∑√’¬«—µ∂ÿ

„π¥‘π ·≈–™—Èπº‘«¥‘π¿“¬„µâ ¿“æ∑’Ë‰¡à¡’°“√‰∂æ√«π

À√◊Õ≈¥°“√‰∂æ√«π‡ªìπ‡«≈“π“π®–¡’ª√‘¡“≥§“√å∫Õπ-

Õ‘π∑√’¬å Ÿß°«à“¥‘π¿“¬„µâ ¿“æ∑’Ë¡’°“√‰∂æ√«πÕ¬à“ß

µàÕ‡π◊ËÕß  à«πª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ¢Õßµ—«Õ¬à“ß¥‘π∑’Ë

‡°Á∫∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡. æ∫«à“ ¡’§à“≈¥≈ß‡¡◊ËÕ

‡∑’¬∫°—∫∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡. ¬°‡«âπ∑√’∑‡¡πµå

∑’Ë¡’°“√„™âº“≈À—«À¡Ÿ√à«¡„π°“√‰∂ ¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ

 “‡Àµÿπà“®–¡“®“°°“√∑’Ë‰∂À—«À¡Ÿ “¡“√∂‰∂‰¥â≈÷°°«à“

‰∂®“π∑—Ë«‰ª (‡ ¡Õ¢«—≠, 2550) ®÷ß∑”„Àâ‡»…´“°æ◊™

≈ß‰ªÕ¬Ÿà¢â“ß≈à“ß‰¥â¡“°°«à“ (Table 5)

∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π‡æ’¬ß§√—Èß‡¥’¬«¡’·π«‚πâ¡

„Àâª√‘¡“≥‰π‚µ√‡®π – ¡Õ¬Ÿà∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡.

 Ÿß ÿ¥ (Table 6) ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π 2 §√—Èß

·≈–‰∂¬°√àÕß (∑√’∑‡¡πµå 2) ¡’ª√‘¡“≥‰π‚µ√‡®π

À≈ß‡À≈◊ÕÕ¬ŸàµË” ÿ¥  à«π§à“‡©≈’Ë¬ª√‘¡“≥‰π‚µ√‡®π

∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡. æ∫«à“ °“√‰∂∑’Ë„™âº“≈

À—«À¡Ÿ√à«¡„π°“√‰∂æ√«π¥â«¬º“≈ 7 ¡’·π«‚πâ¡∑”„Àâ

ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥‡À≈◊ÕÕ¬Ÿà Ÿß ÿ¥ ª√‘¡“≥

‰π‚µ√‡®π∑—ÈßÀ¡¥∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡. ∑’Ë√–¬–

Àà“ß®“°µâπ 20 ·≈– 40 ´¡. (√–À«à“ßµâπ) ®“°°“√‰∂

¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥â«¬º“≈ 7 ®–¡’·π«‚πâ¡

„Àâª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥ – ¡Õ¬Ÿà„π¥‘π Ÿß°«à“

∑√’∑‡¡πµåÕ◊Ëπ ´÷ËßÕ“®®–‡ªìπº≈¡“®“°≈—°…≥–¢Õß

º“≈À—«À¡Ÿ ∑’Ë “¡“√∂æ≈‘°°≈∫¥‘π‰¥â¥’°«à“‰∂®“π

(Buckingham, 1976) ®÷ß∑”„Àâæ«°‡»…´“°æ◊™µà“ßÊ

∂Ÿ°æ≈‘°°≈∫≈ß‰ª Ÿà¥â“π≈à“ß‰¥â¥’°«à“ ¢≥–‡¥’¬«°—π

°“√‰∂æ√«πÀ≈“¬§√—Èß®–‡ªìπµ—«‡√àß„ÀâÕ‘π∑√’¬«—µ∂ÿ

 ≈“¬µ—«‰¥â‡√Á«¢÷Èπ ®÷ß¡’‚Õ°“ ∑’Ë®–∑”„Àâ‰π‚µ√‡®π

∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“‰¥â„πÕ—µ√“∑’Ë‡√Á«°«à“ ·≈–∂Ÿ°„™â

À√◊Õ Ÿ≠À“¬‰ª„π√Ÿªµà“ßÊ ‰¥âßà“¬°«à“
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Table 4 Bulk density (Mg/m3) and saturated hydraulic conductivity (cm/hr) of soil samples collected before harvesting
from two distances between rows and plants at two different depths.

Bulk density Saturated hydraulic conductivity
treatment 0-20 cm depth. 20-40 cm depth 0-20 cm depth. 20-40 cm depth

plant1/ row1/ plant1/ row1/ plant1/ row1/ plant1/ row1/

1 1.51 1.50 1.65 1.68 1.58 1.35 1.18 0.57
2 1.53 1.49 1.73 1.78 1.60 1.75 1.20 0.45
3 1.52 1.53 1.67 1.75 1.34 1.53 0.69 2.17
4 1.56 1.55 1.73 1.72 0.66 0.92 0.17 0.27

1/ The distance from cassava (cm)

Table 5 Total amounts of organic matter (g/kg) of soil samples collected before harvesting from two distances be-
tween rows and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant1/ (cm) Row1/ (cm) plant1/ (cm) Row1/ (cm)

20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40 Avg.
1 5.67 7.13 6.40 5.56 6.73 6.15 4.93 3.09 4.01 4.33 5.60 4.97
2 4.03 6.60 5.32 6.04 5.75 5.90 3.47 2.60 3.04 3.77 6.13 4.95
3 6.06 5.28 5.67 7.07 7.38 7.23 4.31 5.45 4.88 5.78 5.06 5.42
4 6.58 7.65 7.12 6.94 5.97 6.46 5.11 5.65 5.38 5.79 5.73 5.76

1/ The distance from cassava (cm)

treatment

Table 6 Total amounts of nitrogen (g/kg) of soil samples collected before harvesting from two distances between rows
and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant1/ (cm) Row1/ (cm) plant1/ (cm) Row1/ (cm)

20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40 Avg.
1 0.23 0.25 0.24 0.20 0.36 0.28 0.16 0.22 0.19 0.21 0.23 0.22
2 0.18 0.28 0.23 0.32 0.26 0.29 0.26 0.21 0.24 0.16 0.19 0.18
3 0.27 0.22 0.24 0.24 0.35 0.29 0.31 0.32 0.32 0.18 0.16 0.17
4 0.22 0.37 0.29 0.36 0.28 0.31 0.25 0.25 0.24 0.21 0.21 0.21

1/ The distance from cassava (cm)

treatment

Table 7 Total amounts of available phosphorus (mg kg-1) of soil samples collected before harvesting from two
distances between rows and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant1/ (cm) Row1/ (cm) plant1/ (cm) Row1/ (cm)

20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40
1 18.80 10.70 14.75 18.41 10.22 14.32 5.75 4.65 5.20 8.29 5.99 7.14
2 25.06 13.09 19.08 23.07 14.23 18.65 14.77 14.14 14.45 7.05 9.47 8.26
3 31.30 14.67 22.98 22.26 18.49 20.37 14.11 19.48 16.80 20.59 14.15 17.37
4 56.09 18.22 37.16 59.01 23.32 41.16 15.48 13.64 14.56 16.87 48.57 32.72

1/ The distance from cassava (cm)

treatment
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∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π‡æ’¬ß§√—Èß‡¥’¬«¡’·π«‚πâ¡

„Àâª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå∑’Ë√–¥—∫§«“¡≈÷°

0-20 ´¡.  Ÿß ÿ¥ ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈ 3

·≈–‰∂æ√«π¥â«¬º“≈ 7 ¡’ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ

ª√–‚¬™πå‡©≈’Ë¬µË” ÿ¥  à«π§à“‡©≈’Ë¬ª√‘¡“≥øÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πå∑’Ë√–¥—∫§«“¡≈÷° 20-40 ´¡. æ∫«à“

°“√‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ ·≈â«‰∂æ√«π¥‘π¥â«¬

º“≈ 7 ¡’·π«‚πâ¡„Àâ§à“ Ÿß ÿ¥ ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë

‰∂æ√«π 2 §√—Èß¥â«¬º“≈ 3 ·≈–º“≈ 7 „Àâ§à“‡©≈’Ë¬µË” ÿ¥

(Table 7) ́ ÷Ëßª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå∑’Ë√–¥—∫

§«“¡≈÷° 0-20 ´¡. ∑’Ë‰¥â®“°°“√‰∂æ√«π¥â«¬º“≈ 7

‡æ’¬ß§√—Èß‡¥’¬« ¡’·π«‚πâ¡®–‡À≈◊ÕªÿÜ¬øÕ øÕ√— π’È

¡“°°«à“„π∑√’∑‡¡πµåÕ◊ËπÊ · ¥ß„Àâ‡ÀÁπ«à“ °“√„ àªÿÜ¬

¥â“π¢â“ßµâπ¡—π ”ª–À≈—ß∑’ËÕ¬Ÿà√–À«à“ß·∂« æ◊™‰¡à

 “¡“√∂„™âªÿÜ¬øÕ øÕ√— ‰¥âÀ¡¥ ∑”„Àâ‡À≈◊Õµ°§â“ß

Õ¬Ÿà¥—ß°≈à“«   Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Duiker and

Beegle (2006) ∑’Ëæ∫«à“ °“√„ àªÿÜ¬·∫∫·∂∫®–∑”„Àâ

‡°‘¥°“√ – ¡øÕ øÕ√— ∑’Ë√–¬–Àà“ß®“°·∂«ª≈Ÿ°

ª√–¡“≥ 10-20 ´¡. ∑’Ë√–¥—∫§«“¡≈÷° 0-5 ´¡.

∑√’∑‡¡πµå∑’Ë¡’°“√‰∂æ√«π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß

‡¥’¬«¡’·π«‚πâ¡∑”„Àâª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå

 – ¡Õ¬Ÿà∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡.  Ÿß ÿ¥ ¢≥–∑’Ë

°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈–‰∂æ√«π¥â«¬º“≈ 7

¡’ª√‘¡“≥‡©≈’Ë¬‡À≈◊ÕµË” ÿ¥  à«π∑’Ë√–¥—∫§«“¡≈÷°

20-40 ´¡. æ∫«à“ °“√‰∂‡ªî¥Àπâ“¥‘π¥â«¬º“≈ 3 ·≈â«

‰∂æ√«π¥‘π¥â«¬º“≈ 7 ·≈–¬°√àÕß¡’·π«‚πâ¡„Àâª√‘¡“≥

‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πå‡©≈’Ë¬ Ÿß ÿ¥ ¢≥–∑’Ë°“√‰∂

‡ªî¥Àπâ“¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥â«¬º“≈ 7 ¡’§à“

‡©≈’Ë¬µË” ÿ¥ (Table 8) ‡¡◊ËÕæ‘®“√≥“∑√’∑‡¡πµå∑’Ë¡’

°“√‰∂¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬« æ∫«à“®–¡’·π«‚πâ¡

„Àâª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πåÀ≈ß‡À≈◊Õ

 Ÿß°«à“°“√‰∂√Ÿª·∫∫Õ◊ËπÊ  ́ ÷Ëß¡’∑‘»∑“ß‰ª„π∑“ß‡¥’¬«°—π

°—∫ª√‘¡“≥øÕ øÕ√—  §◊Õ¡’·π«‚πâ¡∑’Ë®–‡À≈◊ÕªÿÜ¬

‚æ·∑ ‡ ’́¬¡ Ÿß ÿ¥ ·≈–‡¡◊ËÕ¥Ÿ∑’Ë√–¬–Àà“ßµà“ßÊ √–À«à“ß

·∂« æ∫«à“ ¡’·π«‚πâ¡°“√ – ¡ª√‘¡“≥‚æ·∑ ‡´’¬¡

∑’Ë‡ªìπª√–‚¬™πå¡“°°«à“√–¬–Àà“ß√–À«à“ßµâπ ‚¥¬

®– Õ¥§≈âÕß°—∫√“¬ß“π°“√∑¥≈Õß¢Õß Duiker and

Beegle (2006) §◊Õ ª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë√–¥—∫§«“¡≈÷°

0-5 ´¡. ®–¡’ª√‘¡“≥ Ÿß„π∫√‘‡«≥·∂«ª≈Ÿ° ´÷Ëß “‡Àµÿ

Õ“®®–‡°‘¥¡“®“°°“√ª≈¥ª≈àÕ¬‚æ·∑ ‡´’¬¡®“°

‡»…´“°æ◊™µà“ßÊ ∑’Ë ≈“¬µ—«

 √ÿª

·ª≈ß¡—π ”ª–À≈—ß∑’Ë∑”°“√»÷°…“∑¥≈ÕßÕ¬Ÿà„π

∫√‘‡«≥∑’Ë‡ªìπ¥‘π„π°≈ÿà¡¥‘π¬àÕ¬ Kanhaplic Haplustult

∑√’∑‡¡πµå∑’Ë¡’°“√‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π

¥â«¬º“≈ 7 ·≈–¬°√àÕßª≈Ÿ° ¡’·π«‚πâ¡„Àâº≈º≈‘µ‡©≈’Ë¬

 Ÿß ÿ¥ ¢≥–∑’Ë∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈ 3 ·≈â«

‰∂æ√«π¥â«¬º“≈ 7 „Àâº≈º≈‘µ‡©≈’Ë¬µË” ÿ¥ °“√‰∂‡ªî¥

¥‘π¥â«¬º“≈ 3 ·≈â«‰∂æ√«π¥‘π¥â«¬º“≈ 7 ·≈–¬°√àÕß

ª≈Ÿ° „ÀâπÈ”Àπ—° à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥µË” ÿ¥  à«π·ª≈ß

∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥â«¬º“≈ 7

„ÀâπÈ”Àπ—°√«¡ à«π‡Àπ◊Õ¥‘π∑—ÈßÀ¡¥ Ÿß ÿ¥ ´÷ËßÀ“°

Table 8 Total amounts of available potassium (mg/kg) of soil samples collected before harvesting from two distances
between rows and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant1/ (cm) Row1/ (cm) plant1/ (cm) Row1/ (cm)

20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40
1 72.0 60.6 66.28 71.8 65.7 68.73 52.1 46.6 49.35 54.4 50.7 52.53
2 77.1 63.9 70.52 73.7 57.8 65.75 57.9 67.1 62.50 62.4 60.0 61.21
3 69.1 68.0 68.58 79.3 69.6 74.41 54.4 51.6 53.01 55.2 54.8 55.01
4 77.4 79.9 78.64 79.1 69.1 74.10 63.2 61.0 62.11 61.3 63.3 62.31

1/ The distance from cassava (cm)

treatment
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‡°Á∫‡°’Ë¬«≈à“™â“ÕÕ°‰ª‡≈Á°πâÕ¬ ¡’§«“¡‡ªìπ‰ª‰¥â«à“

°“√„™âº“≈À—«À¡Ÿ ”À√—∫°“√‡ªî¥¥‘πÕ“®„Àâº≈º≈‘µ

πÈ”Àπ—°À—«¡—π ”ª–À≈—ß‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°¡’°“√‡®√‘≠

‡µ‘∫‚µ¢Õß à«π‡Àπ◊Õ¥‘π∑’Ë¥’°«à“ °≈à“«§◊Õ ¡’µâπ¢π“¥

„À≠à°«à“ ·≈–¬—ß§ß¡’„∫¬Õ¥‡À≈◊Õ„πª√‘¡“≥∑’Ë¡“°°«à“

 à«π≈”µâπ¬—ß§ß¡’ ’‡¢’¬«‡√◊ËÕÊ Õ¬Ÿà ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“

æ◊™Õ“®®–¬—ß‰¡à·°à‡µÁ¡∑’Ë‡π◊ËÕß®“°¬—ß§ß¡’°“√‡®√‘≠

‡µ‘∫‚µ∑“ß à«π‡Àπ◊Õ¥‘πÕ¬Ÿà ‡ªÕ√å‡ Á́πµå·ªÑß¡—π ”ª–À≈—ß

∑’Ë‰¥â®“°°“√‰∂æ√«π¥â«¬º“≈ 7 ‡æ’¬ß§√—Èß‡¥’¬«‡™àπ

‡¥’¬«°—∫°“√‰∂‡ªî¥¥‘π¥â«¬¥â«¬º“≈ 3 ·≈â«‰∂æ√«π

¥â«¬º“≈ 7 „Àâ‡ªÕ√å‡´Áπµå·ªÑß Ÿß ÿ¥  à«π∑√’∑‡¡πµå∑’Ë

‰∂¥â«¬º“≈ 3 µ“¡¥â«¬º“≈ 7 ·≈–¬°√àÕß„Àâ‡ªÕ√å‡ Á́πµå

·ªÑßµË” ÿ¥ ´÷Ëßπà“®–‡°‘¥®“°°“√„Àâº≈º≈‘µπÈ”Àπ—°

À—« ¥ Ÿß ÿ¥∑”„Àâ∏“µÿÕ“À“√∑’Ë∂Ÿ°„™â¡’§«“¡‡®◊Õ®“ß°«à“

§«“¡ Ÿß·≈–®”π«πÀ—«¡—π ”ª–À≈—ßµàÕµâπ¡—π ”ª–À≈—ß

∑√’∑‡¡πµå∑’Ë‰∂‡ªî¥¥‘π¥â«¬º“≈À—«À¡Ÿ·≈â«‰∂æ√«π¥‘π

¥â«¬º“≈ 7 µâπ¡—π ”ª–À≈—ß¡’·π«‚πâ¡„Àâ§«“¡ Ÿß

‡©≈’Ë¬ Ÿß ÿ¥ °“√‰∂æ√«ππâÕ¬§√—Èß°«à“¡’·π«‚πâ¡∑”„Àâ

¥‘π¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ ‰π‚µ√‡®π√«¡ øÕ øÕ√— 

·≈–‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πåÀ≈ß‡À≈◊ÕÕ¬Ÿà„π¥‘π

¡“°°«à“ „π∑“ßµ√ß¢â“¡ °≈—∫∑”„Àâ§«“¡Àπ“·πàπ

√«¡¢Õß¥‘π Ÿß°«à“ ·≈–∑”„Àâ ¿“æ°“√‰À≈´÷¡„π∑“ß

¥‘Ëß¢ÕßπÈ”‡°‘¥¢÷Èπ‰¥â™â“°«à“ ´÷ËßÕ“®‡ªìπ°“√™à«¬ àß‡ √‘¡

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

„Àâ‡°‘¥ªí≠À“°“√°√àÕπ¥‘π‰¥â‚¥¬‡©æ“–„πæ◊Èπ∑’Ë∑’Ë¡’

§«“¡≈“¥™—π

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·≈–æ—≤π“·Ààß¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å ”À√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬   ∂“∫—πæ—≤π“

¡—π ”ª–À≈—ß µ.Àâ«¬∫ß Õ.¥à“π¢ÿπ∑¥ ®.π§√√“™ ’¡“

 ”À√—∫æ◊Èπ∑’Ë∑¥≈Õß °“√‡µ√’¬¡æ◊Èπ∑’Ë ·≈–æ—π∏ÿå

¡—π ”ª–À≈—ß √».¥√.«‘®“√≥å «‘™™ÿ°‘® §≥∫¥’§≥–‡°…µ√

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °√ÿß‡∑æœ  ”À√—∫°“√„Àâ

°“√™à«¬‡À≈◊Õ¥â“π°“√ª√– “πß“π·≈–§”·π–π”

µà“ßÊ √».¥√.Õ—≠™≈’  ÿ∑∏‘ª√–°“√ (À—«Àπâ“¿“§«‘™“

ª∞æ’«‘∑¬“¢≥–∑”°“√»÷°…“)  ”À√—∫§”·π–π”

·≈–°“√™à«¬‡À≈◊Õ¥â“πÀâÕßªØ‘∫—µ‘°“√«‘‡§√“–Àå¥‘π

π“ß¥“‡√»√å °‘µµ‘‚¬¿“  ºŸâÕ”π«¬°“√°Õß àß‡ √‘¡

«‘»«°√√¡‡°…µ√ ·≈–‡®â“Àπâ“∑’Ë °√¡ àß‡ √‘¡°“√‡°…µ√
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