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Abstract
Isuwan, A.
Effect of pineapple cropping on soil chemical and physical changes in
Tha-yang soil series, Petchaburi province
Songklanakarin J. Sci. Technol., 2007, 29(2) : 297-305

The  experiment  was  conducted  to  investigate  the  effect  of  pineapple  cropping  on  chemical  and
physical property changes of Tha-yang soil series, located on Tumbon Nong-ya-plong, Amphor Nong-ya-
plong, Petchaburi province. The experimental treatments were the different pineapple cropping soil ages
arranged in a completely randomized design, consisting of undisturbed soil (year 0) and pineapple cropping
soil ages of 1, 4 and 8 years with 4 replications each. Soil samples were separated according to the soil level,
namely Top-soil (0-15 cm.) and Sub-soil (15-30 cm.) for chemical and physical evaluation. The results showed
that soil chemical properties such as pH, OM, CEC, exchangeable Ca and Mg were decreased significantly
(in both Top- and Sub-soil level), whereas available P and S were increased significantly in the 4-year soil
samples when compared with undisturbed soil. However, soil physical properties were not significantly
different among cropping age treatments, except for clay particle in Top-soil which increased in the 4-year
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soil samples when compared with the 1-year soil samples and undisturbed soil. The results revealed that
pineapple cropping notably reduced soil fertility. As a result, soil resource management and plant nutrient
management strategies must be carefully planned and implemented for sustainable pineapple production.

Key words : pineapple, soil chemical properties, soil physical properties and Tha-yang soil
series
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°“√„™âª√–‚¬™πå·≈–°“√®—¥°“√¥‘π∑’Ë‰¡à‡À¡“– ¡°àÕ„Àâ‡°‘¥ªí≠À“¥‘π‡ ◊ËÕ¡‚∑√¡  ¢âÕ¡Ÿ≈°“√‡ª≈’Ë¬π·ª≈ß

 ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß¥‘π‡¡◊ËÕ„™âª≈Ÿ° —∫ª–√¥ “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√®—¥°“√¥‘π·≈–«“ß·ºπ°“√„™â

ª√–‚¬™πå∑’Ë¥‘π‡æ◊ËÕ≈¥À√◊Õ™–≈Õ°“√‡°‘¥ªí≠À“¥‘π‡ ◊ËÕ¡‚∑√¡‰¥â °“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√‡ª≈’Ë¬π·ª≈ß

 ¡∫—µ‘¢Õß¥‘π™ÿ¥¥‘π∑à“¬“ß ‡¡◊ËÕ¡’°“√ª≈Ÿ° —∫ª–√¥¿“¬„µâ√–∫∫°“√®—¥°“√¥‘π¢Õß‡°…µ√°√„πæ◊Èπ∑’Ë®—ßÀ«—¥‡æ™√∫ÿ√’

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥  ‘Ëß∑¥≈Õß‰¥â·°à  ¥‘π∑’Ë¬—ß‰¡à‰¥â‡ªî¥„™âª√–‚¬™πå (ªï∑’Ë 0) ·≈–¥‘π∑’Ëª≈Ÿ° —∫ª–√¥

¡“·≈â«‡ªìπ‡«≈“ 1, 4 ·≈– 8 ªï  ‘Ëß∑¥≈Õß≈– 4 ´È”  ÿà¡‡°Á∫¥‘π™—Èπ∫π (0-15´¡.) ·≈–¥‘π™—Èπ≈à“ß (15-30 ´¡.) ‰ª

«‘‡§√“–Àå ¡∫—µ‘µà“ßÊ æ∫«à“  ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π‰¥â·°à §à“ªØ‘°‘√‘¬“¢Õß¥‘π Õ‘π∑√’¬«—µ∂ÿ §«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ

‰ÕÕÕπ ·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â ¡’§à“≈¥≈ß (p<0.05)  à«πøÕ øÕ√— ·≈–°”¡–∂—π∑’Ë‡ªìπª√–‚¬™πå

·≈–§à“°“√π”‰øøÑ“¢Õß¥‘π∑’Ëª≈Ÿ° —∫ª–√¥¡“·≈â« 4 ªï ‡æ‘Ë¡¡“°¢÷Èπ (p<0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π∑’Ë¬—ß‰¡à‰¥â‡ªî¥„™â

Õ¬à“ß‰√°Áµ“¡  ¡∫—µ‘∑“ß¥â“π°“¬¿“æ¢Õß¥‘π‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ¬°‡«âπÕπÿ¿“§¥‘π‡Àπ’¬«„π¥‘π™—Èπ∫π∑’Ë‡æ‘Ë¡¡“°¢÷Èπ

(p<0.05) „π¥‘π∑’Ë„™âª≈Ÿ° —∫ª–√¥π“π 4 ªï ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π∑’Ë¬—ß‰¡à‰¥â‡ªî¥„™â  º≈°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“ ¥‘π∑’Ë

ºà“π°“√„™âª≈Ÿ° —∫ª–√¥®–¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å≈¥≈ß  ¥—ßπ—Èπ®÷ß§«√À“·π«∑“ß„π°“√®—¥°“√¥‘π·≈–∏“µÿÕ“À“√æ◊™

‡æ◊ËÕ„Àâ “¡“√∂„™âª√–‚¬™πå·≈–√Õß√—∫°“√º≈‘µ —∫ª–√¥Õ¬à“ß¬—Ëß¬◊πµàÕ‰ª

ªí®®ÿ∫—πª√–‡∑»‰∑¬¡’æ◊Èπ∑’Ëª≈Ÿ° —∫ª–√¥ª√–¡“≥
552,032 ‰√à „Àâº≈º≈‘µª√–¡“≥ 1.994 ≈â“πµ—π ( ”π—°ß“π
‡»√…∞°‘®°“√‡°…µ√ ·≈– JICA asead project, 2548)
·À≈àßª≈Ÿ°∑’Ë ”§—≠ ‰¥â·°à ®—ßÀ«—¥ª√–®«∫§’√’¢—π∏å·≈–®—ßÀ«—¥
‡æ™√∫ÿ√’ ´÷Ëß¡’æ◊Èπ∑’Ëª≈Ÿ°√«¡°—π¡“°°«à“ 50% ¢Õßæ◊Èπ∑’Ëª≈Ÿ°
∑—Èßª√–‡∑» ´÷Ëßæ◊Èπ∑’Ë à«π„À≠à‡ªìπ∑’Ë≈“¥‡∑ ¥‘π‡π◊ÈÕÀ¬“∫ ¡’
§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”  ¡’ ¡∫—µ‘∑—Ë«‰ª§◊Õ ¡’‡π◊ÈÕ∑’Ëº‘«®”‡æ“–
πâÕ¬ ®÷ß¡’æ◊Èπº‘« ”À√—∫¥Ÿ¥´—∫πÈ”·≈–∏“µÿÕ“À“√‰¥âπâÕ¬ §«“¡
 “¡“√∂„π°“√Õÿâ¡πÈ”µË” ‡°‘¥°“√™–≈–≈“¬ (leaching) ‰¥â
ßà“¬ (¬ß¬ÿ∑∏ ·≈–§≥–, 2541)  ¥—ßπ—Èπ°“√¢“¥°“√®—¥°“√
¥‘π ”À√—∫°“√º≈‘µ —∫ª–√¥∑’Ë‡À¡“– ¡®– àßº≈„Àâ¥‘π ÷́Ëß
§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”Õ¬Ÿà·≈â«≈¥§«“¡Õÿ¥¡ ¡∫Ÿ√≥å≈ßÕ¬à“ß

√«¥‡√Á« ‡°‘¥ ¿“«–¥‘π‡ ◊ËÕ¡‚∑√¡·≈–º≈º≈‘µµ°µË”
°“√√—°…“√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π‡ªìπ ‘Ëß

®”‡ªìπ¡“°„π√–∫∫°“√º≈‘µ‡æ◊ËÕ„Àâæ◊™‰¥â· ¥ßÕÕ°≈—°…≥–
∑“ßæ—π∏ÿ°√√¡Õ¬à“ß‡µÁ¡ ¡√√∂π– ®“°√“¬ß“π°“√»÷°…“¢Õß
π—°«‘®—¬À≈“¬Ê ‡√◊ËÕß™’È„Àâ‡ÀÁπ«à“„π‡¢µæ◊Èπ∑’Ë∑’Ë¡’°“√‡¢µ°√√¡
Õ¬à“ßµàÕ‡π◊ËÕß ·≈–¢“¥°“√®—¥°“√¥‘π∑’Ë‡À¡“– ¡ §«“¡Õÿ¥¡
 ¡∫Ÿ√≥å¢Õß¥‘π®–≈¥≈ßÕ¬à“ß√«¥‡√Á«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π
∑’Ë‰¡à∂Ÿ°√∫°«π (Lal, 1994; Lal, 1997a; Parr et al.,
1992)  Õ¬à“ß‰√°Áµ“¡À“°¡’°“√®—¥°“√¥‘π∑’Ë‡À¡“– ¡ ¡’°“√
„ àªÿÜ¬∫”√ÿß¥‘π ·≈–‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿÀ√◊ÕªÿÜ¬Õ‘π∑√’¬åÕ¬à“ß
µàÕ‡π◊ËÕß ∏“µÿÕ“À“√ à«π∑’Ë‡À≈◊Õ®“°æ◊™π”‰ª„™â ·≈–·∑π∑’Ë
®– Ÿ≠‡ ’¬„π√Ÿª·∫∫µà“ßÊ °Á®–∂Ÿ°‡°Á∫ – ¡‰«â„π¥‘π  Õ¥-
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§≈âÕß°—∫°“√»÷°…“¢Õß Chang Hoon Lee et al., (2004)
´÷Ëß‰¥â∑¥≈Õß„ àªÿÜ¬‡§¡’√à«¡°—∫ªÿÜ¬Õ‘π∑√’¬å „ππ“¢â“«Õ¬à“ß
µàÕ‡π◊ËÕß æ∫«à“ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥ Õπ‘π∑√’¬åøÕ øÕ√— 
·≈–øÕ øÕ√— ∑’Ë °—¥‰¥â‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß∑ÿ°ªï‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫°≈ÿà¡∑’Ë „ àªÿÜ¬‡§¡’‡æ’¬ßÕ¬à“ß‡¥’¬«  πÕ°®“°π’È°“√
Õπÿ√—°…å¥‘π ‡™àπ °“√∑”¢—Èπ∫—π‰¥ ·≈–°“√‡¢µ°√√¡·∫∫‰¡à
‰∂æ√«π  “¡“√∂≈¥°“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√‚¥¬°“√°√àÕπ
(erosion) ·≈–°“√™–≈–≈“¬ (leaching)   “¡“√∂√—°…“
√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π ·≈–≈¥¿“«–µâπ∑ÿπ‡√◊ËÕßªÿÜ¬
‰¥â (Iijima et al., 2001) °“√„™â∑’Ë¥‘πÕ¬à“ßµàÕ‡π◊ËÕß·≈–
¢“¥°“√®—¥°“√∑’Ë∂Ÿ°µâÕß‡ªìπ “‡Àµÿ„Àâ¥‘π¡’∏“µÿÕ“À“√ ≈¥≈ß
·≈–‡°‘¥°“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√ÕÕ°®“°√–∫∫„π√Ÿª·∫∫µà“ßÊ
‰¥âßà“¬¢÷Èπ ¥—ßπ—Èπ§«“¡√Ÿâ·≈–¢âÕ¡Ÿ≈°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘
¢Õß¥‘πµ≈Õ¥®π¬ÿ∑∏»“ µ√å°“√®—¥°“√∏“µÿÕ“À“√æ◊™®÷ß¡’
§«“¡ ”§—≠·≈–®”‡ªìπ°—∫·π«∑“ß·≈–·π«ªØ‘∫—µ‘¢Õß
‡°…µ√°√ºŸâº≈‘µ —∫ª–√¥‡æ◊ËÕ§«“¡¬—Ëß¬◊π

 “‡Àµÿ®“°°“√„™âª√–‚¬™πå·≈–°“√®—¥°“√¥‘π∑’Ë‰¡à
‡À¡“– ¡°àÕ„Àâ‡°‘¥°“√‡ ◊ËÕ¡‚∑√¡¢Õß¥‘πÕ¬à“ß√ÿπ·√ß·≈–
√«¥‡√Á« ¢âÕ¡Ÿ≈°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ
¢Õß¥‘π∑’Ë „™âª≈Ÿ° —∫ª–√¥  “¡“√∂„™â‡ªìπ·π«∑“ßª√–°Õ∫
°“√·°â‰¢ªí≠À“°“√‡ ◊ËÕ¡‚∑√¡¢Õß¥‘π·≈–„™â„π°“√«“ß·ºπ
‡æ◊ËÕ≈¥ªí≠À“®“°°“√„™âª√–‚¬™πå∑’Ë¥‘π„πÕπ“§µ °“√∑¥≈Õß
π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘¢Õß¥‘π
™ÿ¥¥‘π∑à“¬“ß‡¡◊ËÕ¡’°“√ª≈Ÿ° —∫ª–√¥¿“¬„µâ√–∫∫°“√®—¥°“√
¥‘π¢Õß‡°…µ√°√„πæ◊Èπ∑’Ë®—ßÀ«—¥‡æ™√∫ÿ√’

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

 ∂“π∑’Ë ™ÿ¥¥‘π ·≈–™à«ß‡«≈“¥”‡π‘π°“√∑¥≈Õß

‡°Á∫µ—«Õ¬à“ß¥‘π®“°∫â“π √– ’Ë¡ÿ¡ µ.ÀπÕßÀ≠â“ª≈âÕß
Õ.ÀπÕßÀ≠â“ª≈âÕß ®.‡æ™√∫ÿ√’ ́ ÷Ëß‡ªìπ™ÿ¥¥‘π∑à“¬“ß Loamy-
skeletal,  siliceous,  isohyperthermic Kanhaplic
Haplustults ‚¥¬‡°Á∫µ—«Õ¬à“ß∑’Ë latitude 13o 11/ 21.80//

·≈– longitude 99o 45/ 12.130// „π‡¥◊Õπ°√°Æ“§¡ 2548
´÷Ëß‡ªìπƒ¥ŸΩπ  ´÷Ëß„πæ◊Èπ∑’Ë‡°Á∫µ—«Õ¬à“ßπ—Èπ  ‡°…µ√°√ª≈Ÿ°
 —∫ª–√¥·∫∫‰«âÀπàÕ  (ª≈Ÿ°ÀπàÕ§√—ÈßÀπ÷Ëß‡°Á∫º≈º≈‘µ‰¥â
ª√–¡“≥ 3 §√—Èß∂÷ß®–‰∂ ·≈–ª≈Ÿ°ÀπàÕ§√—ÈßµàÕ‰ª)

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

 ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß¥‘π

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥‚¥¬¡’ ‘Ëß∑¥≈Õß§◊Õ
Õ“¬ÿ°“√„™âª√–‚¬™πå∑’Ë¥‘π ¡’ 4  ‘Ëß∑¥≈Õß ª√–°Õ∫¥â«¬ ¥‘π
∑’Ë¬—ß‰¡à‰¥â‡ªî¥„™âª√–‚¬™πå (ªï∑’Ë 0)  ·≈–¥‘π∑’Ë „™âª≈Ÿ°
 —∫ª–√¥¡“·≈â« 1, 4 ·≈– 8 ªï ·µà≈– ‘Ëß∑¥≈Õß¡’ 4 ·ª≈ß
 ÿà¡‡°Á∫µ—«Õ¬à“ß¥‘π·ª≈ß≈– 20 ®ÿ¥Ê ≈–ª√–¡“≥ 0.5 °°.
‚¥¬‡«âπ¢Õ∫·ª≈ß‡¢â“‰ªª√–¡“≥ 2 ‡¡µ√ ‡°Á∫µ—«Õ¬à“ß¥‘π
‚¥¬„™âÀ≈Õ¥‡®“– (soil sampling tube)  ”À√—∫„π·ª≈ßªï
∑’Ë 0  ÿà¡‡°Á∫µ—«Õ¬à“ß·∫∫ ÿà¡ (random) ∑—Ë«∑—Èß·ª≈ß  à«π
„π·ª≈ß∑’Ëª≈Ÿ° —∫ª–√¥  ‡°Á∫µ—«Õ¬à“ß¥‘πµ“¡·π«∑âÕß√àÕß
¢Õß·ª≈ßª≈Ÿ° ·∫àßÕÕ°‡ªìπ¥‘π™—Èπ∫π (√–¥—∫§«“¡≈÷° 0-15
´¡.) ·≈–¥‘π™—Èπ≈à“ß (√–¥—∫§«“¡≈÷° 15-30 ´¡.) π”¥‘π
µ—«Õ¬à“ß∑’Ë‡°Á∫‰¥â·µà≈–·ª≈ß¡“§≈ÿ°‡§≈â“√«¡°—π ‚¥¬·¬°
µ“¡™—Èπ¥‘π  ÿà¡‡°Á∫µ—«Õ¬à“ß¬àÕ¬ (sub-sampling) ¥‘π¡“
ª√–¡“≥ 1.5 °°. ®“°π—Èππ”µ—«Õ¬à“ß¥‘π‰ªº÷Ëß„Àâ·Àâß„π∑’Ë√à¡
∫¥ ·≈–√àÕπºà“πµ–·°√ß¢π“¥ 2 ¡¡. ∑”°“√«‘‡§√“–Àå§à“
ªØ‘°‘√‘¬“¢Õß¥‘π (pH) (¥‘π:πÈ” ‡∑à“°—∫ 1:5) §à“°“√π”‰øøÑ“
¢Õß¥‘π (electrical conductivity; EC) (¥‘π:πÈ” ‡∑à“°—∫
1:5) Õ‘π∑√’¬«—µ∂ÿ (organic matter; OM) ‚¥¬«‘∏’ Walkley-
Black øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå (available phosphorus;
Avail. P) ‚¥¬«‘∏’ Bray II ‚æ·∑ ‡´’¬¡ (exchangeable
potassium; Exch. K) ·§≈‡´’¬¡ (exchangeable calcium;
Exch. Ca) ‚´‡¥’¬¡ (exchangeable sodium; Exch. Na)
·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (exchangeable magnesium;
Exch. Mg) ·≈–§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕÕπ (cation
exchangeable capacity; CEC)  °—¥‚¥¬ 1N NH

4
OAc

pH 7.0  °”¡–∂—π∑’Ë‡ªìπª√–‚¬™πå (available sulfur;
Avail. S)  ‚¥¬«‘∏’ Turbidimetry (Van Lagen, 1996)
 à«π ¡∫—µ‘∑“ß°“¬¿“æ»÷°…“§«“¡Àπ“·πàπ√«¡ (bulk
density; Db) ¥â«¬«‘∏’ core method ª√–‡¡‘π‡π◊ÈÕ¥‘π Soil
Texture ‚¥¬«‘∏’ hydrometer §«“¡Àπ“·πàπÕπÿ¿“§ (soil
particle density; Ds) ‚¥¬«‘∏’ ™—ËßπÈ”Àπ—°¥‘π„π¿“™π–∑’Ë√Ÿâ
§«“¡®ÿ·πàπÕπ ·≈–‡ªÕ√å‡´Áπµå§«“¡æ√ÿπ¢Õß¥‘π (porosity;
E)  ‚¥¬°“√ª√–‡¡‘π®“° ¡°“√ (1-Db/Ds)100 (Dewis
and Freitas, 1970)
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

¢âÕ¡Ÿ≈º≈°“√«‘‡§√“–Àå ¡∫—µ‘∑“ß‡§¡’·≈–∑“ß°“¬¿“æ
¢Õß¥‘π·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡µ“¡™—Èπ¥‘π §◊Õ ¥‘π™—Èπ∫π·≈–
¥‘π™—Èπ≈à“ß «‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of variance)
·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ ‚¥¬„™â PROC
GLM ·≈– Duncan's new multiple range test ¢Õß
‚ª√·°√¡ ”‡√Á®√Ÿª SAS (SAS, 1991) ¬°‡«âπ¢âÕ¡Ÿ≈®“°
¥‘π∑’Ë¡’Õ“¬ÿ°“√„™âª√–‚¬™πå 8 ªï π”¡“§”π«≥§à“‡©≈’Ë¬‚¥¬
‰¡à‰¥âπ”‰ª«‘‡§√“–Àå§«“¡·ª√ª√«π·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
√à«¡°—∫°≈ÿà¡Õ◊ËπÊ  ∑—Èßπ’È‡π◊ËÕß®“°√Õ∫°“√ª≈Ÿ° —∫ª–√¥¢Õß
‡°…µ√°√„™â‡«≈“ 4 ªï  À≈—ß®“°π—Èπ®–‰∂¥‘π‡æ◊ËÕª≈Ÿ°„À¡à
·≈–®–¡’°“√‡µ‘¡ “√ª√—∫ª√ÿß¥‘π„À¡à ¥—ßπ—Èπ§«“¡·ª√ª√«π
∑’Ë‡°‘¥¢÷Èπ®÷ß‡ª≈’Ë¬π‰ª

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

™ÿ¥¥‘π∑à“¬“ß„π∫√‘‡«≥®—ßÀ«—¥ª√–®«∫§’√’¢—π∏å·≈–
®—ßÀ«—¥‡æ™√∫ÿ√’ ‡ªìπ¥‘π∑’Ë‡°‘¥®“°°“√ºÿæ—ß ≈“¬µ—«Õ¬Ÿà°—∫∑’Ë
·≈–À√◊Õ‡§≈◊ËÕπ¬â“¬¡“‡ªìπ√–¬–∑“ß„°≈âÊ ‚¥¬·√ß‚πâ¡∂à«ß
¢Õß‚≈°¢ÕßÀ‘π∑√“¬·≈–À‘π§«Õ√åµ‰´∑å ‚¥¬¡’À‘π¥‘π¥“π
·≈–À‘πøî≈‰≈∑å·∑√°Õ¬Ÿà ¡’ ¿“ææ◊Èπ∑’Ë‡ªìπ≈Ÿ°§≈◊Ëπ≈Õπ≈“¥
∂÷ß‡ªìπ‡π‘π‡¢“ ¡’§«“¡≈“¥™—π 2-35%  ≈—°…≥–¥‘π‡ªìπ¥‘π
µ◊Èπ  °“√√–∫“¬πÈ”¥’  πÈ”´÷¡ºà“π‰¥âª“π°≈“ß∂÷ß‡√Á«  ¡’°√«¥
·≈–‡»…À‘πª–ªπ  ¥‘π¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åª“π°≈“ß ‚¥¬¡’
Õ‘π∑√’¬«—µ∂ÿ ·≈–øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πåµË” ‚æ·∑ ‡´’¬¡
∑’Ë‡ªìπª√–‚¬™πå·≈–§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕÕπ Ÿß ¡’§à“
ªØ‘°‘√‘¬“¢Õß¥‘π ª√–¡“≥ 5.5-6.5 (°√¡æ—≤π“∑’Ë¥‘π, 2543)

 ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π

„π¥‘π™—Èπ∫π (0-15 ´¡.) æ∫«à“§à“ªØ‘°‘√‘¬“¢Õß¥‘π
(pH)  Õ‘π∑√’¬«—µ∂ÿ (organic matter; OM)  §«“¡®ÿ·≈°
‡ª≈’Ë¬π·§µ‰ÕÕÕπ (cation exchangeable capacity;
CEC)  ·§≈‡´’¬¡ (exchangeable calcium; Exch. Ca)
·≈–·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (exchangeable mag-
nesium; Exch. Mg) ≈¥≈ß (p<0.05) „π¢≥–∑’ËøÕ øÕ√— 
∑’Ë‡ªìπª√–‚¬™πå (available phosphorus; Avail. P) °”¡–∂—π
∑’Ë‡ªìπª√–‚¬™πå (available sulfur; Avail. S) ·≈–§à“
°“√π”‰øøÑ“¢Õß¥‘π (electrical conductivity; EC) ‡æ‘Ë¡

¡“°¢÷Èπ (p<0.05) ‡¡◊ËÕ¡’°“√„™âª√–‚¬™πå®“°∑’Ë¥‘ππ“π¢÷Èπ
°“√≈¥≈ß·≈–‡æ‘Ë¡¢÷Èπ¢Õß ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π™—Èπ≈à“ß (15-
30 ´¡.) ®–‡ªìπ‰ª„π∑”πÕß‡¥’¬«°—π°—∫¥‘π™—Èπ∫π ¬°‡«âπ
§à“ CEC ´÷Ëß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ·¡â«à“Õ“¬ÿ°“√„™â∑’Ë¥‘π®–
‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬æ∫«à“§à“ pH ¢Õß¥‘π„πªï∑’Ë 0, 1 ·≈– 4
≈¥≈ß‡ªìπ 5.10, 4.53 ·≈– 4.00 µ“¡≈”¥—∫ „π¥‘π™—Èπ∫π
·≈–‡ªìπ 5.00, 4.63 ·≈– 4.10 µ“¡≈”¥—∫ „π¥‘π™—Èπ≈à“ß
Exch. Ca „πªï∑’Ë 0, 1 ·≈– 4 ≈¥≈ß‡ªìπ 3.48, 2.42 ·≈–
1.00 cmol kg-1 µ“¡≈”¥—∫ „π¥‘π™—Èπ∫π ·≈–‡ªìπ 2.09,
2.75 ·≈– 1.20 cmol kg-1 µ“¡≈”¥—∫ „π¥‘π™—Èπ≈à“ß Exch.
Mg „πªï∑’Ë 0, 1 ·≈– 4 ≈¥≈ß‡ªìπ 1.33, 0.90 ·≈– 0.33
cmol kg-1 µ“¡≈”¥—∫ „π¥‘π™—Èπ∫π ·≈–‡ªìπ 0.85, 1.05
·≈– 0.35 cmol kg-1 µ“¡≈”¥—∫ „π¥‘π™—Èπ≈à“ß Avail. P
¢Õß¥‘π™—Èπ∫π·≈–¥‘π™—Èπ≈à“ß‡ªìπ 6.67 mg kg-1 ·≈– 8.75
mg kg-1 µ“¡≈”¥—∫ „πªï∑’Ë 0 ‡æ‘Ë¡¢÷Èπ‡ªìπ 9.33 mg kg-1

·≈– 7.25 mg kg-1 µ“¡≈”¥—∫ „πªï∑’Ë 4 ·≈– Avail. S
¢Õß¥‘π™—Èπ∫π·≈–¥‘π™—Èπ≈à“ß‡ªìπ 4.50 mg kg-1 ·≈– 5.00
mg kg-1 µ“¡≈”¥—∫ „πªï∑’Ë 0 ‡æ‘Ë¡¢÷Èπ‡ªìπ 9.33 mg kg-1

·≈– 11.67 mg kg-1 µ“¡≈”¥—∫ „πªï∑’Ë 4 (Table 1)
‚¥¬ª°µ‘¥‘π®–¡’§«“¡‡ªìπ°√¥¡“°¢÷Èπ‡¡◊ËÕÕ“¬ÿ°“√„™â

ª√–‚¬™πå‡æ‘Ë¡¢÷Èπ ´÷Ëß°“√≈¥≈ß¢Õß pH ‡°‘¥®“°°“√¥Ÿ¥∏“µÿ
Õ“À“√‰ª„™â¢Õßæ◊™∑”„Àâ¥‘π∑’Ëºà“πÕ“¬ÿ°“√„™âß“π¡“π“π
‡ªìπ°√¥‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°°“√∑’Ëæ◊™¥Ÿ¥·§µ‰ÕÕÕπ‰ª„™â·≈–
ª≈¥ª≈àÕ¬‰Œ‚¥√‡®π‰ÕÕÕπ (H+) ÕÕ°¡“ (¬ß¬ÿ∑∏ ·≈–
§≥–, 2541) πÕ°®“°π’È‡æ◊ËÕ¬°√–¥—∫ª√‘¡“≥‰π‚µ√‡®π„π
¥‘π‡°…µ√°√ à«π„À≠à®–„™âªÿÜ¬¬Ÿ‡√’¬À√◊ÕªÿÜ¬·Õ¡‚¡‡π’¬¡
(ammonium sulfate) ‡¡◊ËÕ„™â„π¥‘π®–¡’º≈µ°§â“ß‡ªìπ°√¥
‡π◊ËÕß®“°°√–∫«π°“√‰π∑√‘øî‡§™—π (nitrification) ∑”„Àâ‡°‘¥
H+ (Havlin et al., 2005) Stamatiadis (1999) √“¬ß“π
«à“°“√„ àªÿÜ¬„π√Ÿª·Õ¡‚¡‡π’¬¡´—≈‡øµ∑”„Àâ¥‘π¡’ pH ≈¥≈ß
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫æ◊Èπ∑’Ë ÷́Ëß‰¡à „ àªÿÜ¬  ‚¥¬‡©æ“–·ª≈ß∑’Ë
»÷°…“π—Èπ‡°…µ√°√„ àªÿÜ¬„π√Ÿª·Õ¡‚¡‡π’¬¡´—≈‡øµ µ“¡§”
·π–π”¢Õß°√¡«‘™“°“√‡°…µ√‚¥¬„ à∫√‘‡«≥°“∫„∫≈à“ß¢Õß
µâπÕ—µ√“ 7-15 °√—¡µàÕµâπ (°√¡«‘™“°“√‡°…µ√, 2545)
πÕ°®“°π’È¥‘π∑’Ëºà“π°“√™–≈–≈“¬¡“‡ªìπ‡«≈“π“π®–¡’ H+

∂Ÿ°¥Ÿ¥¬÷¥Õ¬Ÿà∑’Ë§Õ≈≈Õ¬¥å¥‘π¡“°¢÷Èπ¢≥–∑’Ë‰ÕÕÕπ∫«°∑’Ë‡ªìπ
¥à“ß≈¥≈ß‡π◊ËÕß®“°°“√™–≈–≈“¬·≈–°“√¥Ÿ¥‰ª„™â‡æ◊ËÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™®÷ß∑”„Àâ¥‘π„πæ◊Èπ∑’Ë∑’ËÕ“¬ÿ°“√„™âª√–‚¬™πå
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¡“°¢÷Èπ¡’ pH ≈¥≈ß πÕ°®“°π’È¬—ß∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß
°”¡–∂—π∑’Ë‡ªìπª√–‚¬™πå„π¥‘π∑’Ë¡’°“√ª≈Ÿ° —∫ª–√¥∑’ËÕ“¬ÿ¡“°
¢÷Èπ¡’°“√ – ¡¢Õß°”¡–∂—π‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“ §à“
§«“¡‡§Á¡¢Õß¥‘π‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°°“√„™âªÿÜ¬‡§¡’Õ¬à“ßµàÕ‡π◊ËÕß
„πæ◊Èπ∑’Ëª≈Ÿ° —∫ª–√¥

¥‘π™ÿ¥∑à“¬“ß‡ªìπ¥‘π∑’Ë¡’‡π◊ÈÕÀ¬“∫ ¡’Õπÿ¿“§¢π“¥
∑√“¬ (sand) Õ¬Ÿà„πª√‘¡“≥¡“° ¥‘π¡’°“√™–≈–≈“¬ Ÿß ∑”„Àâ
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ ∂Ÿ°™–≈–≈“¬‰¥âßà“¬  °“√®—¥°“√
¢Õß‡°…µ√°√‚¥¬‰¡à ‰¥â¡’°“√‡æ‘Ë¡∏“µÿ·§≈‡´’¬¡·≈–
·¡°π’‡´’¬¡„Àâ·°à¥‘π ·≈–°“√¥Ÿ¥„™â∏“µÿÕ“À“√∑—Èß·§≈‡´’¬¡
·≈–·¡°π’‡´’¬¡‡æ◊ËÕ„™â„π°“√‡®√‘≠‡µ‘∫‚µ·≈–∏“µÿÕ“À“√∂Ÿ°
π”ÕÕ°‰ª®“°æ◊Èπ∑’Ë ‚¥¬µ‘¥‰ª°—∫º≈º≈‘µ —∫ª–√¥ ®“°°“√
√“¬ß“π¢Õß ®‘π¥“√—∞ ·≈– π√ÿ≥ (2547) æ∫«à“ ª√‘¡“≥

∏“µÿÕ“À“√‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡´’¬¡
·≈–·¡°π’‡´’¬¡∑’Ë —∫ª–√¥¥Ÿ¥¢÷Èπ¡“„™â„π°“√‡®√‘≠‡µ‘∫‚µ
(205.0, 58.0, 393.0, 121.0 ·≈– 42.0 °°./‰√à µ“¡
≈”¥—∫) ·≈– à«π∑’ËÕ¬Ÿà„πº≈º≈‘µ (43.0,  16.5, 131.0, 17.0
·≈– 10.0 °°./ ‰√à µ“¡≈”¥—∫) ¡’º≈„Àâ¥‘π¡’∏“µÿ¥—ß°≈à“«
≈¥≈ß‡¡◊ËÕ¡’°“√„™âª√–‚¬™πå∑’Ë¥‘πÕ¬à“ßµàÕ‡π◊ËÕß Õ¬à“ß‰√°Áµ“¡
 ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π‚¥¬‡©æ“–∏“µÿ·§≈‡ ’́¬¡·≈–
·¡°π’‡´’¬¡„π¥‘π∑’Ë¬—ß‰¡à‰¥â „™âª√–‚¬™πå æ∫«à“„π¥‘π™—Èπ∫π
¡’§«“¡‡¢â¡¢âπ¡“°°«à“¥‘π™—Èπ≈à“ß ·µà‡¡◊ËÕ¡’°“√„™âª√–‚¬™πå
∑’Ë¥‘π§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡„π¥‘π™—Èπ∫π
¡’§«“¡‡¢â¡¢âππâÕ¬°«à“¥‘π™—Èπ≈à“ß ®“°°“√»÷°…“¢Õß Liebig
·≈–§≥– (2006) æ∫«à“°“√„ àªÿÜ¬„π·ª≈ßÀ≠â“Õ“À“√ —µ«åπ—Èπ
¡’º≈∑”„Àâ Exch. Ca ·≈– Exch. Mg „π¥‘π™—Èπ∫π (0-5

Table 1. Means of upper and lower soil chemical properties at different soil
utilization ages.

Soil utilization age (year)
  Chemical properties

0 1 4 8*

Top-soil (0-15 cm)
  pH 5.10a 4.53b 4.00c 4.45
  OM (g kg-1) 15.4a 12.3b 11.6b 17.0
  Avail. P (mg kg-1) 6.67b 6.00b 9.33a 18.00
  Avail. S (mg kg-1) 4.50b 3.00b 9.33a 7.67
  CEC (cmol kg-1) 6.50a 5.44b 5.29b 6.58
  Exch. Ca (cmol kg-1) 3.48a 2.42b 1.00c 2.58
  Exch. Mg (cmol kg-1) 1.33a 0.90a 0.33b 0.78
  Exch. Na (cmol kg-1) 0.04 0.03 0.03 0.04
  Exch. K (cmol kg-1) 0.39 0.39 0.44 0.65
  EC (dS m-1) 0.08b 0.11ab 0.13a 0.23

Sub-soil (15-30 cm)
  pH 5.00a 4.63b 4.10c 4.33
  OM (%) (g kg-1) 15.4a 11.3b 10.8b 14.2
  Avail. P (mg kg-1) 8.75a 5.50c 7.25b 1.67
  Avail. S (mg kg-1) 5.00b 6.33b 11.67a 6.33
  CEC (cmol kg-1) 5.46 5.15 4.89 5.90
  Exch. Ca (cmol kg-1) 2.09a 2.75a 1.20b 2.09
  Exch. Mg (cmol kg-1) 0.85b 1.05a 0.35c 0.61
  Exch. Na (cmol kg-1) 0.03b 0.04a 0.04a 0.03
  Exch. K (cmol kg-1) 0.49a 0.40a 0.32b 0.34
  EC (dS m-1) 0.07c 0.15a 0.11b 0.11

Remark: * Means at year 8 are not statistically compared with other soil utilization age.
a b c Means within row that do not have a common letter are statistically
     different (p<0.05).
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´¡.) ¡’§«“¡‡¢â¡¢âππâÕ¬°«à“„π¥‘π™—Èπ≈à“ß (20-30 ́ ¡.) Õ“®
‡π◊ËÕß®“°æ◊Èπ∑’Ë „™âª√–‚¬™πå®–¡’°“√™–≈–≈“¬ Ÿß‡æ√“–¢“¥ ‘Ëß
ª°§≈ÿ¡Àπâ“¥‘π∑”„Àâ∏“µÿ¥—ß°≈à“«∑’Ë “¡“√∂‡§≈◊ËÕπ¬â“¬‰¥âßà“¬
„πÀπâ“µ—¥¥‘π ‡§≈◊ËÕπ¬â“¬¡“ – ¡„π¥‘π™—Èπ≈à“ß ·≈–∫“ß à«π
°Á Ÿ≠‡ ’¬‰ª®“°æ◊Èπ∑’Ë  À≈“¬√“¬ß“πæ∫«à“°“√¡’ ‘Ëßª°§≈ÿ¡
Àπâ“¥‘π¡’º≈µàÕ§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
‚¥¬®–¡’ª√‘¡“≥ Ÿß°«à“æ◊Èπ∑’Ë´÷Ëß¢“¥ ‘Ëßª°§≈ÿ¡ (Buerkert
and Lamers, 1999; Yadav, 1995; Hulugalle et al.,
1990; Geiger et al., 1992)

§à“ CEC ¢Õß¥‘πÕ“®®–≈¥≈ß‡æ√“–Õ‘π∑√’¬«—µ∂ÿ¡’
ª√‘¡“≥≈¥≈ß¥‘π®÷ß¢“¥µ—«™à«¬„π°“√¥Ÿ¥ —́∫·§µ‰ÕÕÕπ ∑”„Àâ
§à“§«“¡®ÿ·≈°‡ª≈’Ë¬π·§µ‰ÕÕÕπ≈¥πâÕ¬≈ß  æ◊Èπ∑’Ë´÷Ëß¡’°“√
„ àªÿÜ¬‡§¡’ ‚¥¬‡©æ“–‰π‚µ√‡®π  ·≈–¢“¥°“√∫”√ÿß¥‘π¥â«¬
Õ‘π∑√’¬«—µ∂ÿÕ¬à“ßµàÕ‡π◊ËÕß ∑”„Àâ¥‘π¡’§à“ CEC ≈¥≈ß (Liebig
et al., 2006) πÕ°®“°π’È‡°…µ√°√¡’°“√‡µ√’¬¡æ◊Èπ∑’Ë°àÕπ
ª≈Ÿ° —∫ª–√¥‚¥¬°“√‰∂æ√«π´÷Ëß‡ªìπÕ’° “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ
ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π≈¥≈ß  ·≈– àßº≈µàÕ∂÷ß§à“ CEC
¢Õß¥‘π„Àâ≈¥≈ß (¬ß¬ÿ∑∏ ·≈–§≥–, 2541) ‡π◊ËÕß®“°°“√
‡¢µ°√√¡„πªí®®ÿ∫—ππ—Èπ‡πâπ‡æ‘Ë¡º≈º≈‘µµàÕÀπà«¬æ◊Èπ∑’Ë‚¥¬
°“√„ àªÿÜ¬‡§¡’ ‚¥¬‡©æ“–„π —∫ª–√¥µâÕß°“√∏“µÿ‰π‚µ√‡®π
øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡ „πÕ—µ√“ 116-169, 38-76
·≈– 113-170 °°./‰√à µ“¡≈”¥—∫ (°√¡«‘™“°“√‡°…µ√, 2545)
‡°…µ√°√®–„ àªÿÜ¬‡§¡’‡æ◊ËÕ‡æ‘Ë¡§«“¡Õÿ¥¡ ¡∫Ÿ√≥å·≈–º≈º≈‘µ
„πæ◊Èπ∑’Ë ‚¥¬‰¡à¡’°“√‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„Àâ·°à¥‘π  ‰ÕÕÕπ¢Õß
∏“µÿ∑’Ë‡æ‘Ë¡‰ª à«πÀπ÷Ëßæ◊™π”‰ª„™â „π°“√‡®√‘≠‡µ‘∫‚µ √â“ß
º≈º≈‘µ Õ’° à«πÀπ÷Ëß¡’°“√ Ÿ≠‡ ’¬‚¥¬°“√°√àÕπ (erosion)
·≈–°“√™–≈–≈“¬  ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ“°§à“ CEC ¢Õß¥‘π
·≈–Õ‘π∑√’¬«—µ∂ÿ„π¥‘π¡’πâÕ¬  °Á®– àß‡ √‘¡„Àâ°√–∫«π°“√
 Ÿ≠‡ ’¬∏“µÿÕ“À“√√ÿπ·√ß¡“°¢÷Èπ (¡ÿ°¥“, 2544)

øÕøÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π¥‘π ‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¡’°“√„™â
æ◊Èπ∑’Ëª≈Ÿ° —∫ª–√¥π“π¢÷Èπ ‡π◊ËÕß®“°„πæ◊Èπ∑’Ëª≈Ÿ° —∫ª–√¥¡’
°“√„ àªÿÜ¬øÕ ‡øµ„π·ª≈ßª≈Ÿ°‡æ◊ËÕ¬°√–¥—∫§«“¡Õÿ¥¡
 ¡∫Ÿ√≥å¢Õß¥‘π·≈–§ÿ≥¿“æº≈º≈‘µ (®‘π¥“√—∞ ·≈–π√ÿ≥,
2547) Lal (1997b) √“¬ß“π«à“„πæ◊Èπ∑’Ë´÷Ëß¡’°“√‡¢µ°√√¡
Õ¬à“ßµàÕ‡π◊ËÕß√–¥—∫¢ÕßøÕ øÕ√— ®–‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°¡’°“√
„™âªÿÜ¬øÕ ‡øµÕ¬à“ßµàÕ‡π◊ËÕß øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå¡’
ª√‘¡“≥‡æ‘Ë¡¢÷Èπ„π¥‘ππ“™—Èπ∫π‡¡◊ËÕ¡’°“√„™âªÿÜ¬‡§¡’√à«¡°—∫ªÿÜ¬

Õ‘π∑√’¬å (RDA, 1999) °“√‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ·≈–°“√„ àªÿÜ¬
„π√–∫∫°“√º≈‘µæ◊™‚¥¬∑—Ë«‰ª∑”„Àâª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå·≈–øÕ øÕ√— ∑—ÈßÀ¡¥„π¥‘π™—Èπ∫π·≈–¥‘π™—Èπ≈à“ß¡’
¡“°°«à“„πæ◊Èπ∑’Ë´÷Ëß‰¡à¡’°“√®—¥°“√¥—ß°≈à“« (Mozaffari and
Sims, 1994) ‡¡◊ËÕ¡’°“√„™âªÿÜ¬‡§¡’ (‰π‚µ√‡®π øÕ øÕ√— 
·≈–‚æ·∑ ‡ ’́¬¡) √à«¡°—∫ªÿÜ¬Õ‘π∑√’¬åÕ¬à“ßµàÕ‡π◊ËÕßµ≈Õ¥
√–¬–‡«≈“ 31 ªï §«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ (Chang Hoon Lee et al., 2004) πÕ°®“°
π’ÈøÕ øÕ√— ‡ªìπ∏“µÿ∑’Ë¡’°“√ Ÿ≠‡ ’¬‚¥¬°√–∫«π°“√∑“ß
∏√√¡™“µ‘πâÕ¬ ‡À≈◊Õ®“°°“√¥Ÿ¥‰ª„™âª√–‚¬™πå¢Õßæ◊™ °Á®–
∂Ÿ°‡°Á∫ – ¡Õ¬Ÿà„π¥‘π (Havlin et al., 2005) πÕ°®“°π’È
À“°¥‘πÕ¬Ÿà „π ¿“æ‡ªìπ°√¥øÕ øÕ√— °Á®–∂Ÿ°µ√÷ß¥â«¬∏“µÿ
‡À≈Á° (Fe) ·≈– ∏“µÿÕ≈Ÿ¡‘π—Ë¡ (Al) ∑”„ÀâøÕ øÕ√— ‡À≈◊Õ
Õ¬Ÿà „π¥‘π (Dean, 1949)

 ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π

º≈¢Õß°“√ª≈Ÿ° —∫ª–√¥µàÕ°“√‡ª≈’Ë¬π·ª≈ß ¡∫—µ‘
∑“ß°“¬¿“æ¢Õß¥‘π· ¥ß„π Table 2 æ∫«à“  ¡∫—µ‘∑“ß
°“¬¿“æ¢Õß¥‘π∑’Ë∑ÿ°Õ“¬ÿ°“√„™â∑’Ë¥‘π ∑—Èß„π¥‘π™—Èπ∫π·≈–¥‘π
™—Èπ≈à“ß ¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)
¬°‡«âπ‡ªÕ√å‡´Áπµåª√‘¡“≥Õπÿ¿“§¢π“¥¥‘π‡Àπ’¬« (clay) „π
¥‘π™—Èπ∫π∑’ËÕ“¬ÿ°“√„™â∑’Ë¥‘π 0 ·≈– 1 ªï ¡’§à“πâÕ¬°«à“ªï∑’Ë 4
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  ®“°°“√√“¬ß“π¢Õß
McQueen ·≈– Shepherd (2001) »÷°…“„π¥‘π Kairanga
„π  North Island  ª√–‡∑»  New Zealand  æ∫«à“
‡ªÕ√å‡´Áπµå¥‘π‡Àπ’¬«∑’Ë√–¥—∫§«“¡≈÷° 0-10 ´¡. „π¥‘π‡ªî¥
„À¡à‡ªìπ 36%  à«π∑’Ë√–¥—∫§«“¡≈÷°‡¥’¬«°—π ·µà‡ªìπ¥‘π∑’Ë
ºà“π°“√„™âæ◊Èπ∑’Ë¡“ 4 ªï æ∫«à“¡’§à“‡æ‘Ë¡¢÷Èπ‡ªìπ 56 ´÷Ëß®–
‡ÀÁπ‰¥â«à“‡¡◊ËÕ¡’°“√„™â∑’Ë¥‘ππ“π¢÷Èπ ‡ªÕ√å‡´Áπµå¥‘π‡Àπ’¬«®–
‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È‡π◊ËÕß®“°Õπÿ¿“§¥‘π‡Àπ’¬«¡’Õπÿ¿“§¢π“¥
‡≈Á°  “¡“√∂‡§≈◊ËÕπ¬â“¬‰¥âßà“¬„πÀπâ“µ—¥¥‘π ®÷ß∑”„Àâ∂Ÿ°™–
≈–≈“¬‰ª – ¡„π¥‘π™—Èπ≈à“ß  ¥—ßπ—Èπ®“°°“√»÷°…“„π¥‘π™—Èπ
≈à“ßæ∫«à“¡’·π«‚πâ¡‡ªÕ√å‡´ÁπµåÕπÿ¿“§¥‘π‡Àπ’¬« Ÿß°«à“¥‘π
™—Èπ∫π

°“√®—¥°“√¥‘π„Àâ¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å·≈–¡’»—°¬¿“æ
„π°“√º≈‘µ∑’Ë¥’Õ¬à“ß¬—Ëß¬◊ππ—Èπ πÕ°®“°¥‘πµâÕß¡’ ¡∫—µ‘∑“ß
‡§¡’∑’Ë‡À¡“– ¡·≈â«¬—ßµâÕß¡’ ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë¥’¥â«¬ ´÷Ëß
 ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë¥’π—Èπ “¡“√∂„™âª√–‡¡‘π·≈–∑√“∫∂÷ß
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§«“¡ “¡“√∂„π°“√√–∫“¬πÈ”·≈–Õ“°“»  ª√‘¡“≥™àÕß«à“ß
·≈–§«“¡Àπ“·πàπ¢Õß¥‘π ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√®—¥°“√
¥‘π·≈–°“√„™âª√–‚¬™πå∑’Ë¥‘πÕ¬à“ß‡À¡“– ¡  “¡“√∂ àß‡ √‘¡
·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æµàÕ°“√„™âª√–‚¬™πå¢ÕßªÿÜ¬∑’Ë„ à ≈¥°“√
 Ÿ≠‡ ’¬∏“µÿÕ“À“√ÕÕ°®“°¥‘π „π°“√»÷°…“º≈¢ÕßÕ“¬ÿ°“√„™â
ª√–‚¬™πå∑’Ë¥‘π‡æ◊ËÕ°“√º≈‘µ —∫ª–√¥µàÕ°“√‡ª≈’Ë¬π·ª≈ß
 ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π ®–¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß™â“Ê
¥—ßπ—ÈπÀ“°µâÕß°“√„Àâ‡ÀÁπ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®π¢÷ÈπÕ“®
µâÕß„™âÕ“¬ÿ°“√„™â∑’Ë¥‘π∑’Ëπ“π°«à“π’È„π°“√»÷°…“

®“° ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß¥‘π∑’Ë‡ª≈’Ë¬π‰ª
Õ“® àßº≈„Àâ ¿“æ¥‘π‡ ◊ËÕ¡‚∑√¡ º≈º≈‘µ¢Õßæ◊™≈¥≈ß ·≈–
≈¥»—°¬¿“æ°“√º≈‘µ¢Õß¥‘π ¥—ßπ—Èπ‡æ◊ËÕ “¡“√∂„™âª√–‚¬™πå
∑’Ë¥‘π‰¥âÕ¬à“ß§ÿâ¡§à“‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ ·≈–¡’§«“¡¬—Ëß¬◊π
‡°…µ√°√Õ“®µâÕß¡’·π«∑“ß„π°“√®—¥°“√¥‘π ‡™àπ °“√„™âªÿÜ¬
‡§¡’„ÀâπâÕ¬≈ß §«√¡’°“√„ àªÿÜ¬Õ‘π∑√’¬å§«∫§Ÿà‰ª¥â«¬ ‡æ◊ËÕ≈¥
ªí≠À“°“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√ °“√„ àªÿÜ¬§Õ°À√◊ÕªÿÜ¬Õ‘π∑√’¬å
∑”„Àâ¥‘π¡’§«“¡æ√ÿπ‡æ‘Ë¡¢÷Èπ §«“¡Àπ“·πàπ√«¡¢Õß¥‘π≈¥≈ß
¥‘π¡’°“√Õÿâ¡πÈ”‰¥â¥’¢÷Èπ °“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√‚¥¬°“√°√àÕπ

·≈–°“√™–≈–≈“¬≈¥≈ß (Khaleel et al., 1981; Haynes
and Naidu, 1998; Edmeades, 2003)  πÕ°®“°π’È
·π«∑“ß°“√Õπÿ√—°…å¥‘π ‚¥¬≈¥°“√‰∂æ√«π¥‘π°Á “¡“√∂
√—°…“§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π‰¥â

 √ÿªº≈°“√∑¥≈Õß

‡¡◊ËÕ∑’Ë¥‘π¡’°“√ª≈Ÿ° —∫ª–√¥π“π¢÷Èπ  ¡∫—µ‘∑“ß‡§¡’∑’Ë
 ”§—≠‰¥â·°à §à“ªØ‘°‘√‘¬“¢Õß¥‘π Õ‘π∑√’¬«—µ∂ÿ §«“¡®ÿ·≈°
‡ª≈’Ë¬π·§µ‰ÕÕÕπ ·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π
‰¥â¡’§à“≈¥≈ß „π¢≥–∑’ËøÕ øÕ√— ·≈–°”¡–∂—π∑’Ë„™âª√–‚¬™πå
‰¥â ·≈–§à“°“√π”‰øøÑ“¢Õß¥‘π‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫¥‘π∑’Ë¬—ß‰¡à‰¥â‡ªî¥„™â Õ¬à“ß‰√°Áµ“¡ ¡∫—µ‘∑“ß¥â“π°“¬¿“æ
 à«π„À≠à‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ¬°‡«âπÕπÿ¿“§¥‘π‡Àπ’¬«„π
¥‘π™—Èπ∫π∑’Ë‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ„™â∑’Ë¥‘ππ“π 4 ªï ·≈–„π¥‘π™—Èπ
≈à“ß¡’·π«‚πâ¡æ∫‡ªÕ√å‡´ÁπµåÕπÿ¿“§¥‘π‡Àπ’¬«¡“°°«à“¥‘π™—Èπ
∫π

Table 2. Means of upper and lower soil physical properties at different soil
utilization ages.

Soil utilization age (year)
  Physical properties

0 1 4 8*

Top-soil (0-15 cm)
   Sand (%) 56.53 57.73 56.65 43.45
   Silt (%) 28.80 28.80 27.67 34.43
   Clay (%) 14.68b 11.93b 18.83a 22.13
   Bulk density (g cm-3) 1.81 1.90 1.75 1.94
   Particle density (g cm-3) 2.59 2.67 2.73 2.47
   Porosity (%) 29.01 28.65 33.37 21.29

Sub-soil (15-30 cm)
   Sand (%) 53.83 56.33 58.35 42.40
   Silt (%) 30.88 32.03 26.75 35.43
   Clay (%) 15.30 18.30 19.90 22.18
   Bulk density (g cm-3) 1.83 1.73 1.91 1.72
   Particle density (g cm-3) 2.60 2.61 2.65 2.76
   Porosity (%) 27.30 33.92 24.67 33.28

Remark: * Means at year 8 are not statistically compared with other soil utilization age.
a b c Means within row that do not have a common letter are statistically
     different (p<0.05).
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