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∫∑§—¥¬àÕ: ∑”°“√»÷°…“™—Èπ¥“π‰∂æ√«π„πæ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß ®—ßÀ«—¥π§√√“™ ’¡“„π 3 ™ÿ¥¥‘π ‰¥â·°à ™ÿ¥¥‘π«“√‘π

™ÿ¥¥‘π¬‚ ∏√ ·≈–™ÿ¥¥‘π µ÷° ‡æ◊ËÕ»÷°…“≈—°…≥–¢Õß™—Èπ¥“π‰∂æ√«πµ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑»·≈–¢âÕ®”°—¥¢Õß™—Èπ¥“π

‰∂æ√«πµàÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß º≈°“√»÷°…“ æ∫«à“ ¥‘π à«π„À≠àÕ¬Ÿà„π°≈ÿà¡¥‘π∑√“¬∑’Ë¡’Õπÿ¿“§¢π“¥∑√“¬≈–‡Õ’¬¥

·≈–∑√“¬≈–‡Õ’¬¥¡“°‡ªìπ à«π„À≠à æ∫™—Èπ¥“π‰∂æ√«π (Btd) «“ßµ—«Õ¬Ÿà„µâ™—Èπ¥‘π∫π (Ap) Õ¬Ÿà‡Àπ◊Õ™—Èπ¥‘π«‘π‘®©—¬≈à“ßÕ“√å

®‘≈≈‘° (Bt) æ∫∑’Ë√–¥—∫§«“¡≈÷°µ—Èß·µà 15-25 ´¡. ®“°º‘«¥‘π ¡’§«“¡Àπ“Õ¬Ÿà„πæ‘ —¬ 13-32 ´¡. ·µà‰¡à¡’§«“¡ —¡æ—π∏å°—∫

µ”·Àπàßµ“¡¿Ÿ¡‘ª√–‡∑»  à«π„À≠à¡’§«“¡Àπ“·πàπ√«¡ Ÿß°«à“ 1.60 ‡¡.°./¡.3 ™—Èπ¥“π‰∂æ√«π∑’Ëæ∫„π¥‘π¬‚ ∏√¡’§«“¡

Àπ“·πàπ√à«¡ Ÿß ÿ¥‡©≈’Ë¬‡∑à“°—∫ 1.83 ‡¡.°./¡.3  ”À√—∫™—Èπ¥‘π∫π·≈–™—Èπ¥‘π„µâ™—Èπ¥“π‰∂æ√«π¡’§à“§«“¡Àπ“·πàπ√«¡

µË”°«à“™—Èπ¥“π‰∂æ√«π„π∑ÿ°∫√‘‡«≥ §à“§«“¡·¢Áß¢Õß™—Èπ¥“π‰∂æ√«π¡’§à“Õ¬Ÿà„πæ‘ —¬ 0.34-5.23 °°./´¡.2  ¿“æπ”πÈ”

¢Õß™—Èπ¥“π‰∂æ√«π¡’§«“¡ —¡æ—π∏å°—∫§à“§«“¡Àπ“·πàπ√«¡ ‚¥¬¡’§à“Õ¬Ÿà„πæ‘ —¬ 0.2-3.4 ́ ¡./™¡.  ”À√—∫™—Èπ¥“π‰∂æ√«π

∑’Ëæ∫„π™ÿ¥¥‘π µ÷°¡’§à“‚¥¬‡©≈’Ë¬µË”°«à“∑’Ëæ∫„πÕ’° Õß™ÿ¥¥‘π ‡π◊ËÕß®“°¡’«—µ∂ÿµâπ°”‡π‘¥¥‘π‡ªìπÀ‘π∑√“¬·ªÑß∑”„Àâ™àÕß«à“ß

„π¥‘π¡’¢π“¥‡≈Á°°«à“ §«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥â„π™—Èπ¥“π‰∂æ√«π¡’§à“‡©≈’Ë¬ Ÿß ÿ¥‡∑à“°—∫ 5.34% ‚¥¬ª√‘¡“µ√„π™ÿ¥¥‘π«“√‘π

√Õß≈ß¡“‰¥â·°à™ÿ¥¥‘π µ÷°¡’§à“‡∑à“°—∫ 4.12% ‚¥¬ª√‘¡“µ√ ·≈–µË” ÿ¥„π™ÿ¥¥‘π¬‚ ∏√ (3.97% ‚¥¬ª√‘¡“µ√)  ¡∫—µ‘¢Õß

™—Èπ¥“π‰∂æ√«π∑’Ë∑”°“√»÷°…“¡’º≈‡ ’¬µàÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß ‡π◊ËÕß®“° ¡’§«“¡Àπ“·πàπ√«¡ Ÿß ·≈–·¢Áß‡¡◊ËÕ·Àâß

´÷Ëß‰ª®”°—¥°“√™Õπ‰™¢Õß√“°¡—π ”ª–À≈—ß πÈ”´÷¡ºà“π‰¥â¬“°®÷ß àß‡ √‘¡„Àâ‡°‘¥πÈ”‰À≈∫à“∑’Ëº‘«¥‘π·≈–°“√°√àÕπ¥‘π ·≈–

§«“¡®ÿπÈ”„™â‡ªìπª√–‚¬™πå‰¥âµË”∑”„Àâ¡—π ”ª–À≈—ß¢“¥·§≈ππÈ”‰¥âßà“¬

§” ”§—≠: ™—Èπ¥“π‰∂æ√«π, °“√Õ—¥µ—«·πàπ¢Õß¥‘π, °“√‰∂æ√«π, ¥‘π‡π◊ÈÕÀ¬“∫, ¡—π ”ª–À≈—ß

ABSTRACT: A study on plough pan in cassava production areas of Nakhon Ratchsima province was carried out in
three soil series, namely Warin, Yasothon and Satuk soil series, aiming at investigating characteristics of plough pan
along toposequences and its limitation on growing cassava.  Result showed that soils were mostly in sandy texture
group dominated by fine and very fine sand particles.  Plough pan (Btd) occurred underneath topsoil (Ap) and
overlaid argillic horizon (Bt), starting at a depth between 15-25 cm with 13-32 cm thick.  There was no relationship
between starting depth and thickness of plough pan with position in the landscapes.  Bulk density of plough pans was
mostly greater than 1.6 Mg/m3 with those found in Yasothon soil having the highest average value of 1.83 Mg/m3.
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§”π”

ª√–‡∑»‰∑¬¡’æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¡—π ”ª–À≈—ß„πªï
2551 ª√–¡“≥ 7.3 ≈â“π‰√à ‰¥âº≈º≈‘µª√–¡“≥ 27
≈â“πµ—π ·À≈àß∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß∑’Ë„À≠à∑’Ë ÿ¥ §◊Õ ¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¡’æ◊Èπ∑’Ëª≈Ÿ°ª√–¡“≥√âÕ¬≈– 60
¢Õßæ◊Èπ∑’Ëª≈Ÿ°∑—ÈßÀ¡¥ ‚¥¬®—ßÀ«—¥π§√√“™ ’¡“¡’æ◊Èπ∑’Ë
ª≈Ÿ°¡—π ”ª–À≈—ßª√–¡“≥ 1.8 ≈â“π‰√à °“√Õ—¥µ—«·πàπ
¢Õß¥‘π‡ªìπªí≠À“Àπ÷Ëß∑’Ë ”§—≠µàÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß
„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‡π◊ËÕß®“° ‡°…µ√°√‰¥â
∑”°“√‰∂æ√«πÕ¬à“ßµàÕ‡π◊ËÕßªï≈–À≈“¬ Ê §√—Èß ‡™àπ
°“√‰∂‡µ√’¬¡¥‘π°àÕπ°“√ª≈Ÿ°¡—π ”ª–À≈—ß °“√‰∂
‡æ◊ËÕ°“√¬°√àÕß ·≈–°“√‰∂‡æ◊ËÕ°”®—¥«—™æ◊™ ∑”„Àâ‡°‘¥
™—Èπ¥“π‰∂æ√«π¢÷Èπ

¥‘π∑’Ë¡’™—Èπ¥“π¡’ ¿“æ‰¡à‡À¡“– ¡µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õßæ◊™ ‡π◊ËÕß®“°™—Èπ¥“π¡’º≈°—∫°“√°√–®“¬
¢Õß√“°„πÀπâ“µ—¥¥‘π ‚¥¬°“√‡®√‘≠∑“ß¥‘Ëß¢Õß√“°
®–™â“ √–∫∫√“°®–∂Ÿ°¬—∫¬—Èß„ÀâÕ¬Ÿà‡©æ“–∫√‘‡«≥¥â“π∫π
¢Õß™—Èπ¥“π (Bennie, 1991) °“√¬—∫¬—Èß√“°æ◊™®–¡’º≈
√ÿπ·√ß ∂â“º‘«¥‘π·Àâß·≈–ª√‘¡“≥πÈ”¡’®”°—¥ ‡π◊ËÕß®“°
æ◊™‰¡à “¡“√∂„™âπÈ”·≈–Õ“À“√µ—Èß·µà à«π∑’Ë‡ªìπ™—Èπ¥“π
≈ß‰ª‰¥â (Voorhees, 1992) ™—Èπ¥“π®–®”°—¥°“√‰À≈´÷¡
ºà“π¢ÕßπÈ”·≈–Õ“°“»‰ª¬—ß√“°æ◊™ (Coelho et al.,
2000) ‡¡◊ËÕΩπµ°À√◊Õ¡’°“√„ÀâπÈ” πÈ”‰¡à “¡“√∂ ÷́¡ºà“π
≈ß‰ª„π√–¥—∫≈÷°‰¥â ∑”„Àâ‡°‘¥°“√∑à«¡¢—ß„π≈—°…≥–
¢ÕßπÈ”„µâ¥‘π™—Ë«§√“« (perched ground water) „π∫√‘‡«≥
‚´π√“°æ◊™´÷Ëß∑”„Àâæ◊™‰¥â√—∫§«“¡‡ ’¬À“¬·≈–µ“¬„π
∑’Ë ÿ¥ (McDanial et al., 2008) ·≈–¬—ß∑”„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¡‚∑√¡≈ßÕ¬à“ß√«¥‡√Á«
„π∑’Ë ÿ¥∑”„Àâº≈º≈‘µ¡—π ”ª–À≈—ß≈¥µË”≈ß

°“√»÷°…“≈—°…≥–¢Õß™—Èπ¥“π∑’Ë‡°‘¥®“°°“√
‰∂æ√«π„πæ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß ®÷ßπà“®–‡°‘¥ª√–‚¬™πå
µàÕ°“√«“ß·ºπ°“√Õπÿ√—°…å·≈–°“√®—¥°“√¥‘π‡æ◊ËÕ≈¥
ªí≠À“°“√‡ ◊ËÕ¡‚∑√¡¢Õß¥‘π∑’Ë‡ªìπº≈¡“®“°™—Èπ¥“π
∑’Ë™à«¬‡√àß„Àâ‡°‘¥°“√°√àÕπ¥‘π ·≈–™à«¬∑”„Àâ‡°…µ√°√
 “¡“√∂ª≈Ÿ°¡—π ”ª–À≈—ß‰¥âÕ¬à“ß¬—Ëß¬◊π

«‘∏’°“√»÷°…“

æ◊Èπ∑’Ë∑”°“√»÷°…“‡≈◊Õ°®“°·ª≈ßª≈Ÿ°¡—π ”ª–À≈—ß
¢Õß‡°…µ√°√„π®—ßÀ«—¥π§√√“™ ’¡“ °“√§—¥‡≈◊Õ°
æ◊Èπ∑’Ë»÷°…“‡√‘Ë¡‚¥¬°“√„™â‡§√◊ËÕß¡◊Õ«—¥§«“¡·πàπ¢Õß¥‘π
(penetrometer)  ÿà¡«—¥„πæ◊Èπ∑’Ë ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
·πàπ¢Õß¥‘π∫π ·≈–¥‘π™—Èπ∑’ËÕ¬Ÿà∂—¥≈ß‰ª ‡¡◊ËÕæ∫™—Èπ¥“π
´÷Ëß¡’§«“¡·πàπ¡“°°«à“™—Èπ∑’ËÕ¬Ÿà¢â“ß∫π·≈–¢â“ß≈à“ß
®÷ß§—¥‡≈◊Õ°‡ªìπæ◊Èπ∑’Ë»÷°…“ ‚¥¬∑”°“√»÷°…“∑—ÈßÀ¡¥
3 ∫√‘‡«≥ ‰¥â·°à

1) ™ÿ¥¥‘π«“√‘π (Arenic Happlustult, sandy,
siliceous, isohyperthermic) Õ¬Ÿà„π µ.°ƒ…≥“ Õ.¥à“π¢ÿπ∑¥

2) ™ÿ¥¥‘π¬‚ ∏√ (Typic Paleustult, loamy, siliceous,
isohyperthermic) Õ¬Ÿà„π µ.µ–‡§’¬π Õ.¥à“π¢ÿπ∑¥

3) ™ÿ¥¥‘π µ÷° (Typic Paleustult, loamy, siliceous,
isohyperthermic) Õ¬Ÿà„π µ.‚ππ ¡∫Ÿ√≥å Õ.‡ ‘ß “ß

°“√‡°Á∫µ—«Õ¬à“ß ¢ÿ¥Àπâ“µ—¥¥‘πµ“¡µ”·Àπàß∑’Ë
°”Àπ¥‰«â‚¥¬¡’¢π“¥ °«â“ß 1 ¡. ¬“« 1 ¡. ≈÷° 60 ́ ¡.
·∫àß™—Èπ¥‘πµ“¡™—Èπ°“√°”‡π‘¥¥‘π (genetic horizon) ·≈–
µ√«® Õ∫ ¡∫—µ‘¥‘π„π·µà≈–™—Èπ ‚¥¬∑”°“√‡°Á∫¥‘π
µ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑» ∫√‘‡«≥≈– 4-5 ®ÿ¥ ¢÷ÈπÕ¬Ÿà°—∫

 All plough pans had greater bulk density than did topsoil and subsoil layers directly overlying and underneath.
Hardness of plough pans ranged between 0.34-5.23 kg/cm2.  Saturated hydraulic conductivity of these pans, having
close relationship with bulk density, varied between 0.2-3.4 cm/hr with Satuk soil having lower average value than
that of the rest due to its parent material which derived from siltstone, causing the soil to have smaller pore size.
Available water capacity of plough pan of 5.34% by volume in Warin soil was found the highest compared to 4.12
and 3.97% by volume of Satuk and Yasothon soils, respectively.  Properties of studied plough pan such as high bulk
density and hard when dry which restrict cassava root penetration, low saturated hydraulic conductivity which
impedes vertical water flow and result in the accumulation of water runoff and subsequent erosion, and low available
water capacity which limits water use of cassava during drought period, all have negative impact on cassava growth
in this production area.
Keywords: plough pan, soil compaction, tillage, coarse-textured soil, cassava
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§«“¡¬“«¢Õß§«“¡≈“¥‡∑¢Õßæ◊Èπ∑’Ë ‚¥¬¡’√–¬–Àà“ß
√–À«à“ß®ÿ¥ª√–¡“≥ 200 ¡.

‡°Á∫µ—«Õ¬à“ß¥‘π¡“«‘‡§√“–Àå ¡∫—µ‘∑“ß°“¬¿“æ
‰¥â·°à °“√·®°°√–®“¬¢π“¥¢ÕßÕπÿ¿“§¥‘π ‚¥¬«‘∏’
‰ª‡ªµ (pipette method) °“√·®°°√–®“¬¢ÕßÕπÿ¿“§
¢π“¥∑√“¬‚¥¬«‘∏’·¬°¥â«¬µ–·°√ß (sieving method)
§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‚¥¬«‘∏’„™â°√–∫Õ°‡°Á∫
µ—«Õ¬à“ß¥‘π∑’Ë‰¡à∑”≈“¬‚§√ß √â“ß (core method)
 ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—« (saturated hydraulic
conductivity) ‚¥¬„™âæ≈—ßß“π¢—∫πÈ”º—π·ª√ (variable head
method) °“√¥Ÿ¥¬÷¥πÈ”¢Õß¥‘π (soil moisture retention)
‚¥¬°“√·™à¥‘π„ÀâÕ‘Ë¡µ—«¥â«¬πÈ” ·≈â«‰≈àπÈ”ÕÕ°®“°¥‘π
¥â«¬·√ß¥—πÕ“°“» ∑’Ë√–¥—∫µà“ßÊ ‰¥â·°à√–¥—∫·√ß¥—π∑’Ë
-0.1, -10, -33, -100 ·≈– -1500 °‘‚≈ª“ §“≈ (Klute,
1986) ·≈–§«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥â (available water
capacity) ´÷Ëß§”π«≥®“°ª√‘¡“≥§«“¡™◊Èπ√–À«à“ß
§«“¡®ÿ§«“¡™◊Èπ π“¡ (field capacity) ·≈–§«“¡®ÿ
§«“¡™◊Èπ∑’Ë®ÿ¥‡À’Ë¬«∂“«√ (permanent wilting point)

º≈°“√»÷°…“

≈—°…≥–∑—Ë«‰ª·≈– —≥∞“π«‘∑¬“ π“¡¢Õß¥‘π
∫√‘‡«≥∑’Ë 1 ™ÿ¥¥‘π«“√‘π ∑”°“√»÷°…“ 5 ∫√‘‡«≥

µ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑» æ◊Èπ∑’ËÕ¬Ÿà Ÿß®“°√–¥—∫∑–‡≈ª“π°≈“ß
µ—Èß·µà 313-332 ¡.  ¿“ææ◊Èπ∑’Ë‡ªìπ≈Ÿ°§≈◊Ëπ≈Õπ≈“¥
¡’§«“¡≈“¥‡∑ª√–¡“≥√âÕ¬≈– 3-5 ¥‘π¡’°“√√–∫“¬
πÈ”¥’ ¥‘π¡’§«“¡ “¡“√∂„ÀâπÈ”´÷¡ºà“π‰¥â‡√Á« ¡’°“√‰À≈∫à“
¢ÕßπÈ”∫πº‘«¥‘πª“π°≈“ß ¥‘π¡’ ’·¥ßªπ‡À≈◊Õß®π∂÷ß
 ’πÈ”µ“≈‡¢â¡ ¡’‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ∑√“¬·≈–¥‘π∑√“¬
ªπ¥‘π√à«π ¥‘π¡’ªØ‘°‘√‘¬“‡ªìπ°√¥®—¥∂÷ß‡ªìπ°≈“ß (pH
5.5-7.0) «—µ∂ÿµâπ°”‡π‘¥‡ªìπµ–°Õπ≈â“ßº‘«¥‘π∑—∫∂¡
Õ¬Ÿà∫π«— ¥ÿµ°§â“ß∑’Ë ≈“¬µ—«¡“®“°À‘π∑√“¬

∫√‘‡«≥∑’Ë 2 ™ÿ¥¥‘π¬‚ ∏√ ∑”°“√»÷°…“®”π«π
5 ∫√‘‡«≥µ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑» æ◊Èπ∑’ËÕ¬Ÿà Ÿß®“°√–¥—∫
∑–‡≈ª“π°≈“ßµ—Èß·µà 245-250 ¡.  ¿“ææ◊Èπ∑’Ë‡ªìπ
≈Ÿ°§≈◊Ëπ≈Õπ≈“¥®π∂÷ß‡°◊Õ∫√“∫ ¡’§«“¡≈“¥‡∑µ—Èß·µà
√âÕ¬≈– 1-5 ¥‘π¡’°“√√–∫“¬πÈ”¥’ ¥‘π¡’§«“¡ “¡“√∂
„ÀâπÈ”´÷¡ºà“π‰¥â‡√Á« ¡’°“√‰À≈∫à“¢ÕßπÈ”∫πº‘«¥‘π
ª“π°≈“ß∂÷ß‡√Á« ¥‘π¡’ ’·¥ß∂÷ß ’πÈ”µ“≈·¥ß‡¢â¡ ‡π◊ÈÕ¥‘π

‡ªìπ¥‘π√à«πªπ∑√“¬·≈–¥‘π∑√“¬ªπ¥‘π√à«π ªØ‘°‘√‘¬“
¥‘π‡ªìπ°√¥√ÿπ·√ß¡“°∂÷ß°√¥®—¥¡“° (pH 4.0-5.0) «—µ∂ÿ
µâπ°”‡π‘¥‡ªìπµ–°ÕππÈ”æ“∑âÕß∂‘Ëπ∑—∫∂¡Õ¬Ÿà∫π«— ¥ÿ
µ°§â“ß∑’Ë ≈“¬µ—«¡“®“°À‘π∑√“¬

∫√‘‡«≥∑’Ë 3 ™ÿ¥¥‘π µ÷° ∑”°“√»÷°…“®”π«π 4
∫√‘‡«≥µ“¡≈”¥—∫¿Ÿ¡‘ª√–‡∑» æ∫Õ¬Ÿà Ÿß®“°√–¥—∫∑–‡≈
ª“π°≈“ßµ—Èß·µà 264-276 ¡.  ¿“ææ◊Èπ∑’Ë‡ªìπ≈Ÿ°§≈◊Ëπ
≈Õπ≈“¥ ¡’§«“¡≈“¥‡∑µ—Èß·µàª√–¡“≥√âÕ¬≈– 4-6
¥‘π¡’°“√√–∫“¬πÈ”¥’ §«“¡ “¡“√∂„ÀâπÈ”´÷¡ºà“π‰¥â
ª“π°≈“ß ¡’°“√‰À≈∫à“¢ÕßπÈ”∫πº‘«¥‘π‡√Á« ¥‘π¡’ ’·¥ß
ªπ‡À≈◊Õß∂÷ß ’πÈ”µ“≈‡¢â¡ ‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ∑√“¬
¥‘π∑√“¬ªπ¥‘π√à«π ·≈–¥‘π√à«π‡Àπ’¬«ªπ∑√“¬
ªØ‘°‘√‘¬“¥‘π‡ªìπ°√¥®—¥¡“°∂÷ß‡ªìπ°≈“ß (pH 5.0-7.0)
«—µ∂ÿµâπ°”‡π‘¥‡ªìπ«— ¥ÿµ°§â“ß∑’Ë ≈“¬µ—«¡“®“°
À‘π∑√“¬·ªÑß

 ¡∫—µ‘∑“ß°“¬¿“æ
º≈°“√«‘‡§√“–Àå ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π∑—Èß 3

∫√‘‡«≥ ª√–°Õ∫¥â«¬°“√°√–®“¬¢ÕßÕπÿ¿“§¥‘π
°“√°√–®“¬¢ÕßÕπÿ¿“§¢π“¥∑√“¬ §«“¡Àπ“·πàπ
√«¡¢Õß¥‘π  ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—« ·≈–
°“√¥Ÿ¥¬÷¥§«“¡™◊Èπ¢Õß¥‘π

1) °“√·®°°√–®“¬¢ÕßÕπÿ¿“§¥‘π
     º≈°“√«‘‡§√“–Àå°“√·®°°√–®“¬¢π“¥Õπÿ¿“§
¥‘π∑—Èß 3 ∫√‘‡«≥ (Table 1) ‚¥¬¿“æ√«¡ æ∫«à“ ™ÿ¥¥‘π
«“√‘π ·≈–™ÿ¥¥‘π¬‚ ∏√¡’Õπÿ¿“§∑√“¬‡ªìπÕπÿ¿“§‡¥àπ
‚¥¬æ∫Õ¬Ÿà„πæ‘ —¬ 718.2-862.2 ·≈– 657.0-748.4 °./°°.
µ“¡≈”¥—∫ ¢≥–∑’Ë™ÿ¥¥‘π µ÷°¡’Õπÿ¿“§¢π“¥∑√“¬
≈¥≈ß„π¥‘π≈à“ß·µà„π¥‘π∫π°Á¬—ß§ß‡ªìπÕπÿ¿“§À≈—°
‡™àπ‡¥’¬«°—∫∑—Èß Õß¥‘π¢â“ßµâπ Õ¬à“ß‰√°Áµ“¡ ™ÿ¥¥‘π
«“√‘π¡’ª√‘¡“≥Õπÿ¿“§¢π“¥∑√“¬„π™—Èπ¥‘π∫π Ÿß°«à“
¥‘πÕ◊Ëπ ‡π◊ËÕß®“° ¥‘ππ’È¡’«—µ∂ÿµâπ°”‡π‘¥¥‘π∑’Ë‡ªìπµ–°Õπ
≈â“ßº‘«¥‘π´÷ËßÕπÿ¿“§¢π“¥‡≈Á° à«π„À≠à®–∂Ÿ°æ—¥æ“
≈ß‰ª Ÿà∑’ËµË” ¥‘π∑ÿ°¥‘π¡’ª√‘¡“≥¥‘π‡Àπ’¬«‡æ‘Ë¡¢÷Èπµ“¡
§«“¡≈÷°· ¥ß„Àâ‡ÀÁπ∂÷ßæ—≤π“°“√¢Õß¥‘π∑’Ë¡’°“√
‡§≈◊ËÕπ¬â“¬¢ÕßÕπÿ¿“§¢π“¥¥‘π‡Àπ’¬«≈ß‰ª ŸàµÕπ≈à“ß
¢ÕßÀπâ“µ—¥¥‘π‚¥¬°“√™–≈–≈“¬ (leaching) À√◊Õ
°“√‡§≈◊ËÕπ¬â“¬‡™‘ß°≈ (lessivage) (§≥“®“√¬å¿“§«‘™“
ª∞æ’«‘∑¬“, 2544; ‡Õ‘∫, 2548; Boul et al., 2003) ´÷Ëß
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∑”„Àâæ—≤π“°“√¢ÕßÀπâ“µ—¥¥‘π‡ªìπ·∫∫ Ap-Btd-Bt
Õ¬à“ß‰√°Áµ“¡ ®÷ß∑”„Àâ™—Èπ‡π◊ÈÕ¥‘π¢Õß™—Èπ¥“π‰∂æ√«π
¡’§«“¡·µ°µà“ß®“°™—Èπ¥‘πÕ◊Ëπ ·µà‰¡à‰¥â‡°‘¥®“°Õ‘∑∏‘æ≈
¢Õß°“√‰∂æ√«π∑’Ë∑”„Àâ™—Èππ’È¡’™—Èπ‡π◊ÈÕ¥‘π∑’Ë·µ°µà“ß

2) ª√‘¡“≥°“√·®°°√–®“¬Õπÿ¿“§¢π“¥
∑√“¬

¥‘π∑’Ë¡’ª√‘¡“≥Õπÿ¿“§¢π“¥∑√“¬≈–‡Õ’¬¥·≈–
∑√“¬·ªÑß„πª√‘¡“≥¡“°  ¡—°‡°‘¥°“√Õ—¥µ—«·πàπ À√◊Õ‡°‘¥
™—Èπ¥“π‰¥âßà“¬ (Troeh et al., 1999) ´÷Ëßº≈°“√»÷°…“
æ∫«à“ ¥‘π∑—Èß 3 ™ÿ¥¥‘π¡’ª√‘¡“≥Õπÿ¿“§∑√“¬≈–‡Õ’¬¥
√«¡°—∫Õπÿ¿“§¢π“¥∑√“¬≈–‡Õ’¬¥¡“°Õ¬Ÿà Ÿß°«à“Õπÿ¿“§
∑√“¬¢π“¥Õ◊ËπÊ (Table 2) ´÷Ëß°“√∑’Ë¡’Õπÿ¿“§¢π“¥
∑√“¬≈–‡Õ’¬¥·≈–∑√“¬≈–‡Õ’¬¥¡“°Õ¬Ÿà Ÿß ∑”„Àâ‡°‘¥
™—Èπ¥“π‰∂æ√«π‰¥âßà“¬ ‡π◊ËÕß®“° Õπÿ¿“§¢π“¥¥—ß°≈à“«
(ª√–¡“≥ 0.02-0.2 ¡¡.) ¡’¢π“¥„°≈â‡§’¬ß°—∫™àÕß«à“ß
¿“¬„π¥‘π®÷ß∑”„Àâ‡°‘¥°“√Õÿ¥µ—π‡¡◊ËÕ¡’·√ß°¥∑—∫
‡™àπ°“√‰∂æ√«π‚¥¬„™â√∂·∑√°‡µÕ√å¢π“¥„À≠à À√◊Õ
‰∂æ√«π„π¢≥–∑’Ë¥‘π™◊Èπ‡°‘π‰ª ¡’º≈∑”„Àâ™—Èππ’È¡’§«“¡
Àπ“·πàπ√«¡ Ÿß¢÷Èπ‡π◊ËÕß®“°Õπÿ¿“§¢π“¥∑√“¬·≈–
∑√“¬≈–‡Õ’¬¥‰ª∑¥·∑πÕ“°“»„π™àÕß«à“ß ·≈– àßº≈
„Àâ ¿“æ°“√π”πÈ”¢Õß¥‘π≈¥≈ß¥â«¬‡π◊ËÕß®“°ª√‘¡“µ√
√«¡¢Õß™àÕß«à“ß„π¥‘π≈¥≈ß·≈–‡°‘¥§«“¡‰¡àµàÕ‡π◊ËÕß
¢Õß™àÕß«à“ß

3) §«“¡Àπ“·πàπ√«¡¢Õß¥‘π
§«“¡Àπ“·πàπ√«¡¢Õß¥‘π„π™ÿ¥¥‘π«“√‘πÕ¬Ÿà„π√–¥—∫

µË”∂÷ß Ÿß (1.43-1.79 ‡¡.°./¡3.) „π™ÿ¥¥‘π¬‚ ∏√§à“§«“¡
Àπ“·πàπ√«¡¢Õß¥‘πÕ¬Ÿà„π√–¥—∫µË”∂÷ß Ÿß (1.42-1.87
‡¡.°./¡3.) ·≈–„π™ÿ¥¥‘π µ÷°§à“§«“¡Àπ“·πàπ√«¡¢Õß
¥‘πÕ¬Ÿà„π√–¥—∫µË”¡“°∂÷ß Ÿß¡“° (1.15-1.71 ‡¡.°./¡3.)
‚¥¬§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π¢Õß™—Èπ¥“π‰∂æ√«π
(Btd) ®–¡’§à“ Ÿß°«à“„π™—Èπ¥‘π∫π·≈–™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ
™—Èπ¥“π‰∂æ√«π„π∑ÿ°∫√‘‡«≥ (Figure 1) ™ÿ¥¥‘π¬‚ ∏√
¡’§à“§«“¡Àπ“·πàπ√«¡¢Õß™—Èπ¥“π‰∂æ√«π‡©≈’Ë¬ Ÿß ÿ¥
‚¥¬Õ¬Ÿà„πæ‘ —¬ 1.74-1.87 ‡¡.°./¡3. ¢≥–∑’Ë™ÿ¥¥‘π µ÷°
™—Èπ¥“π‰∂æ√«π¡’§à“§«“¡Àπ“·πàπ√«¡ Ÿß°«à“„π¥‘π
∫π§àÕπ¢â“ß¡“°°«à“¥‘πÕ’° Õß™ÿ¥¥‘π ´÷Ëß√–¥—∫§«“¡
≈÷°¢Õß™—Èπ¥“π‰∂æ√«ππ’È®–¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢Õß¡—π ”ª–À≈—ß ÷́Ëß„π°√≥’»÷°…“π’È æ∫«à“ ™ÿ¥¥‘π µ÷°
·≈–™ÿ¥¥‘π¬‚ ∏√πà“®–¡’ªí≠À“¡“°°«à“‡π◊ËÕß®“°
∑—Èß Õß¥‘π æ∫™—Èπ¥“π‰∂æ√«π‡√‘Ë¡µâπ∑’Ë§«“¡≈÷°µ—Èß·µà
ª√–¡“≥ 19 ́ ¡. ¢≥–∑’Ë¥‘π µ÷°‡©≈’Ë¬‡√‘Ë¡µâπ∑’Ë§«“¡≈÷°
23 ´¡. ‚¥¬º≈‡ ’¬°Á§◊Õ ¡’æ◊Èπ∑’Ë ”À√—∫°“√™Õπ‰™À√◊Õ
·∑ßÀ—«πâÕ¬ ¢≥–∑’Ë§«“¡™◊Èπ à«π∑’Ë¡—π ”ª–À≈—ß®–
¥Ÿ¥„™â‰¥â°Á®–πâÕ¬°«à“ √«¡∂÷ß¥‘π∫πÕ‘Ë¡µ—«¥â«¬πÈ”‰¥â
‡√Á«°«à“‡π◊ËÕß®“°¡’æ◊Èπ∑’ËÀ√◊Õ™àÕß«à“ß√«¡‚¥¬ª√‘¡“µ√
πâÕ¬°«à“∑”„Àâ‡°‘¥πÈ”‰À≈∫à“·≈–°“√°√àÕπ¥‘π‰¥âßà“¬
°«à“ ‡™àπ‡¥’¬«°—∫ª√‘¡“≥∏“µÿÕ“À“√∑’Ë Ÿ≠‡ ’¬‰ª°—∫
πÈ”‰À≈∫à“À√◊Õ¥‘π∑’Ë∂Ÿ°°√àÕπ

Table 1  Particle size distribution of soils chosen.

Sand Silt Clay
(---------------------------------------------g/kg---------------------------------------------)

Warin Series 718.2-862.2 66.0-172.1 59.1-126.6
Yasothon Series 657.0-748.4 104.1-174.2 135-194.1
Satuk Series 439.1 -780.7 52.2-126.3 434.6-122.4

Table 2  Sand fraction in sandy particles.

Sand particle1/ (g/kg)
VC C M F VF

Warin Series 0-8 8-113 85-217 368-527 98-226
Yasothon Series 3-10 28-56 133-189 327-377 145-241
Satuk Series 3-13 15-180 102-176 355-478 68-223
1/ VC = very coarse sand, C = coarse sand, M = medium sand, F = fine sand, VF = very fine sand

Soil series

Soil series
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‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“°“√Õ—¥µ—«·πàπ¢Õß
¥‘π√à«πªπ∑√“¬∑’Ë Scottish Centre of Agriculture ‚¥¬
Smith (1987) ‚¥¬„™â‡§√◊ËÕß®—°√°≈™π‘¥µà“ßÊ æ∫«à“
°“√„™â√∂·∑√°‡µÕ√å«‘Ëßºà“π‰ª¡“®”π«π 5 §√—Èß∑”„Àâ
¥‘π„µâ™—Èπ‰∂æ√«π∑’Ë√–¥—∫§«“¡≈÷°µ—Èß·µà 18-36 ´¡.
‡°‘¥°“√Õ—¥µ—«·πàπ¡“°∑’Ë ÿ¥ ·≈–¡’§à“§«“¡Àπ“·πàπ
√«¡‡æ‘Ë¡¢÷Èπ®πÕ¬Ÿà„πæ‘ —¬ 1.4-1.5 ‡¡.°./¡3. ´÷Ëß®–‡ÀÁπ
‰¥â«à“™—Èπ¥“π‰∂æ√«π∑’Ë‡°‘¥¢÷Èπ¡’§à“µË”°«à“∑’Ëæ∫„π°“√
»÷°…“π’È¡“° ‡π◊ËÕß®“° æ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß„π®—ßÀ«—¥
π§√√“™ ’¡“¡’°“√„™âæ◊Èπ∑’Ë‡æ◊ËÕª≈Ÿ°æ◊™π’È¡“¬“«π“π
¢≥–∑’Ë√Ÿª·∫∫°“√‰∂æ√«π¬—ß§ß‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—°
§◊Õ ¡’°“√‰∂‡ªî¥Àπâ“¥‘π¥â«¬‰∂®“πº“≈ 3 æ√«π¥‘π
¥â«¬º“≈ 7 ·≈–¬°√àÕß ´÷Ëß°“√„™â‡§√◊ËÕß®—°√°≈‡¢â“
‡µ√’¬¡æ◊Èπ∑’Ë√«¡∂÷ß°“√‡¢â“®—¥°“√√–À«à“ßƒ¥Ÿª≈Ÿ° ·≈–
°“√‡°Á∫‡°’Ë¬«‡ªìπ√–¬–‡«≈“¬“«π“π¬àÕ¡∑”„Àâ™—Èπ¥“π
‰∂æ√«π¡’§«“¡Àπ“·πàπ Ÿß¡“°¢÷Èπ  ”À√—∫§à“§«“¡
Àπ“·πàπ√«¡∑’Ë‰¥â®“°°“√»÷°…“π’È¡’§à“ Ÿß°«à“§à“∑’Ë
Brady and Weil (2008) Õâ“ß«à“®–¡’º≈¬—∫¬—Èß°“√™Õπ‰™
¢Õß√“°æ◊™´÷Ëß¡’§à“‡∑à“°—∫À√◊Õ Ÿß°«à“ 1.6 ‡¡.°./¡3.
 ”À√—∫„π°√≥’¢Õß¥‘π‡π◊ÈÕÀ¬“∫

4)  ¿“æπ”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ”
™ÿ¥¥‘π«“√‘π·≈–™ÿ¥¥‘π µ÷°¡’ ¿“æπ”πÈ”¢Õß¥‘π

¢≥–Õ‘Ë¡µ—«Õ¬Ÿà„π√–¥—∫™â“∂÷ß‡√Á« (0.29-13.90 ·≈–
0.16-19.83 ´¡./™¡. µ“¡≈”¥—∫)  à«π™ÿ¥¥‘π¬‚ ∏√
 ¿“æπ”πÈ”¢Õß¥‘πÕ¬Ÿà„π√–¥—∫™â“¡“°∂÷ß‡√Á« (0.09-
18.21 ´¡./™¡.)  ”À√—∫™—Èπ¥“π‰∂æ√«π∑’Ë‡ªìπ™ÿ¥¥‘π
 µ÷° ¿“æπ”πÈ”¢Õß¥‘π ¡’§à“‚¥¬‡©≈’Ë¬µË”°«à“∑’Ëæ∫„π
Õ’° Õß™ÿ¥¥‘π ‡π◊ËÕß®“°¡’«—µ∂ÿµâπ°”‡π‘¥¥‘π‡ªìπÀ‘π∑√“¬
·ªÑß ∑”„Àâ™àÕß«à“ß„π¥‘π¡’¢π“¥‡≈Á°°«à“ (Figure 2)
 ”À√—∫º≈°“√»÷°…“π’È„Àâº≈µ√ß°—∫°“√»÷°…“‚¥¬
Anusontpornperm et al. (2005) ∑’Ë∑”°“√»÷°…“¥‘π∑’Ë
„™âª≈Ÿ°¡—π ”ª–À≈—ß„π 9 ∫√‘‡«≥„π¿“§µ–«—πÕÕ°-
‡©’¬ß‡Àπ◊Õ´÷Ëß¥‘π∑—ÈßÀ¡¥æ∫™—Èπ¥‘π¥“π‰∂æ√«πÕ¬Ÿà„µâ
™—Èπ¥‘π∫π ·≈–¥‘π¡’ ¿“æπ”πÈ”¢≥–Õ‘Ë¡µ—«„π™—Èπ
¥—ß°≈à“«µË”°«à“„π™—Èπ¥‘π∫π·≈–™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ
‡™àπ°—π

ª°µ‘·≈â« ™—Èπ¥‘π≈à“ß¡—°¡’ ¿“æπ”πÈ”¢Õß¥‘π
¢≥–Õ‘Ë¡µ—«µË”°«à“„π™—Èπ¥‘π∫π ‡π◊ËÕß®“° °“√·®°
°√–®“¬¢ÕßÕπÿ¿“§¢π“¥¥‘π‡Àπ’¬«∑’Ë¡’·π«‚πâ¡
‡æ‘Ë¡¢÷Èπ„π¥‘π™—Èπ≈à“ß ¡’º≈„Àâ™àÕß«à“ß¢π“¥„À≠à¢Õß
¥‘π≈¥≈ßµ“¡§«“¡≈÷° ( ÿπ∑√’, 2535) Õ¬à“ß‰√°Áµ“¡®“°
Figure 2 ®–‡ÀÁπ‰¥â«à“  ¿“æπ”πÈ”¢Õß™—Èπ¥“π‰∂æ√«π
™â“°«à“„π™—Èπ – ¡¥‘π‡Àπ’¬« (Bt) „π‡°◊Õ∫∑ÿ°∫√‘‡«≥
∑’Ë¡’°“√‡°Á∫µ—«Õ¬à“ß ∑—ÈßÊ ∑’Ë™—Èπ Bt ¡’ª√‘¡“≥Õπÿ¿“§

Figure 1  Bulk density with depth of soils chosen.
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¢π“¥¥‘π‡Àπ’¬« Ÿß°«à“ · ¥ß«à“  ¿“æπ”πÈ”„π™—Èπ
¥“π‰∂æ√«π¡’§à“µË”‚¥¬‰¥â√—∫Õ‘∑∏æ≈®“°°“√°¥∑—∫
¢≥–∑’Ë¡’°“√„™â‡§√◊ËÕß®—°√°≈„π·ª≈ß¡“°°«à“  ”À√—∫
„π™—Èπ¥‘π∫π ‡π◊ËÕß®“° æ◊Èπ∑’Ë¡’§«“¡≈“¥™—πæÕ ¡§«√
·≈–¡’§«“¡¬“«¢Õß§«“¡≈“¥™—π§àÕπ¢â“ß¡“° ¥—ßπ—Èπ
Õπÿ¿“§≈–‡Õ’¬¥„π™—Èπ¥‘π∫π¡—°®– Ÿ≠‡ ’¬‰ª°—∫
°“√°√àÕπ¥‘π ∑”„Àâ‡π◊ÈÕ¥‘π™—Èπ∫π§àÕπ¢â“ßÀ¬“∫°«à“
πÈ”®÷ß¡—°®–´÷¡ºà“π‰¥â‡√Á«°«à“ (Morgan, 1991; Troeh et al,
1999)  àßº≈„Àâ°“√´“∫´÷¡πÈ”¢Õß¥‘π∫π¥’°«à“¥‘π≈à“ß

5) ≈—°…≥–°“√¥Ÿ¥¬÷¥πÈ”
°“√»÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥πÈ”„π¥‘π

∑’Ë√–¥—∫¢Õßæ≈—ßß“π°”°—∫°âÕπ¥‘πµà“ßÊ ¢Õß∑—Èß  3 ™ÿ¥¥‘π
æ∫«à“ °√“ø°“√¥Ÿ¥¬÷¥πÈ”§≈â“¬§≈÷ß°—π∑—Èß 3 ∫√‘‡«≥
°≈à“«§◊Õ „π™à«ß·√°∑’Ë¡’æ≈—ßß“π°”°—∫°âÕπ¥‘πµË” §◊Õ
µ—Èß·µà 0.01 ∂÷ß 0.1 °‘‚≈ª“ §“≈ (°ª.) ´÷Ëß —¡æ—π∏å°—∫
·√ß¥÷ßπÈ”¢Õß¥‘π„π™àÕß«à“ß¢π“¥°≈“ß·≈–™àÕß«à“ß
¢π“¥„À≠à´÷Ëß‡ªìπ™àÕß«à“ß√–À«à“ß‡¡Á¥¥‘π (Landon,
1991) ≈—°…≥–¢Õß‡ âπ°√“ø§àÕπ¢â“ß≈“¥ · ¥ß
ª√‘¡“≥πÈ”„π¥‘π∑’Ë‡ª≈’Ë¬π‰ªÕ¬à“ß¡“°‡¡◊ËÕ§à“æ≈—ßß“π
°”°—∫°âÕπ¥‘π‡ª≈’Ë¬π·ª≈ß‰ªÀπ÷ËßÀπà«¬ ®“°π—Èπ‡ªìπ
™à«ß∑’Ë Õß§«“¡™—π¢Õß‡ âπ°√“ø®–≈¥≈ß‡≈Á°πâÕ¬
‚¥¬‡©æ“–„π™à«ßæ≈—ßß“π°”°—∫°âÕπ¥‘π 0.1 ∂÷ß 33 °ª.
´÷ËßÕ¬Ÿà„π™à«ß·√ß¥÷ßπÈ”¢Õß¥‘π„π™àÕß«à“ß¢π“¥‡≈Á°
(micropore) ª√‘¡“≥πÈ”„π¥‘π≈¥πâÕ¬≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
µàÕÀπ÷ËßÀπà«¬æ≈—ßß“π°”°—∫°âÕπ¥‘π∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª
 à«π„π™à«ß ÿ¥∑â“¬§◊Õ∑’Ë¡’§à“æ≈—ßß“π°”°—∫°âÕπ¥‘π 300
‰ª®π∂÷ß 1500 °ª. ª√‘¡“≥πÈ”„π¥‘π¡’°“√‡ª≈’Ë¬π·ª≈ß
πâÕ¬¡“° ‡π◊ËÕß®“°‡ªìπ·√ß¥÷ßπÈ”∑’ËÕÕ°®“°™àÕß«à“ß
¿“¬„π‡¡Á¥¥‘π (intra-aggregate pore ‡ªìπ™àÕß«à“ß¢π“¥
‡≈Á°¡“°) ®“°≈—°…≥–¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“ °√“ø¥Ÿ¥
¬÷¥§«“¡™◊Èπ ¡’≈—°…≥–¢Õß‡ âπ°√“ø‡ªìπ·∫∫¥‘π∑√“¬
´÷Ëß Õ¥§≈âÕß°—∫°“√«‘‡§√“–Àå°“√·®°°√–®“¬¢π“¥¢Õß
Õπÿ¿“§¥‘π∑’Ëæ∫ª√‘¡“≥Õπÿ¿“§¢π“¥∑√“¬¡“°∑’Ë ÿ¥
®“°≈—°…≥–¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“ ¥‘πª√–°Õ∫‰ª
¥â«¬™àÕß¢π“¥„À≠à (macropores, > 100 ‰¡§√Õπ)
„π —¥ à«π∑’Ë¡“°°«à“™àÕß¢π“¥ª“π°≈“ß (mesopores,
50-100 ‰¡§√Õπ) ·≈–™àÕß¢π“¥‡≈Á° (micropores, < 50
‰¡§√Õπ) ®“°≈—°…≥–¥—ß°≈à“«®÷ß∑”„Àâ¥‘π¡’°“√√–∫“¬

πÈ”·≈–°“√√–∫“¬Õ“°“»¥’ ·µà¥‘πÕÿâ¡πÈ”‰¥âπâÕ¬ ∑”„Àâ
¥‘π¡’πÈ”„™âª√–‚¬™πå‰¥âµË”  àßº≈„Àâ¥‘π„π∫√‘‡«≥‡À≈à“π’È
¡’‚Õ°“ ¢“¥πÈ”‰¥âßà“¬„πƒ¥Ÿ·≈âß (Figure 3)

‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫≈—°…≥–°“√¥Ÿ¥¬÷¥πÈ”
¢Õß™—Èπ¥‘π∫π (Ap) ™—Èπ¥“π‰∂æ√«π (Btd) ·≈–™—Èπ¥‘π
¢â“ß„µâ (Bt1) æ∫«à“ ∑—Èß “¡¥‘π¡’≈—°…≥–·µ°µà“ß°—π
æÕ ¡§«√ °≈à“«§◊Õ ™ÿ¥¥‘π«“√‘π∑—Èß “¡™—Èπ¥‘π¡’§«“¡®ÿ
§«“¡™◊Èπ√«¡„°≈â‡§’¬ß°—π¡“° (30.25-32.64% ‚¥¬
ª√‘¡“µ√) ·≈–¡’ª√‘¡“µ√¢Õß™àÕß«à“ß¢π“¥„À≠àÀ√◊Õ
™àÕß√–∫“¬πÈ”„°≈â‡§’¬ß°—π Õ¬à“ß‰√°Áµ“¡ ‡ âπ°√“ø
™—Èπ¥“π‰∂æ√«π∑’Ëæ≈—ßß“π°”°—∫°âÕπ¥‘π√–À«à“ß  100  °ª.
®π∂÷ß®ÿ¥‡À’Ë¬«∂“«√¡’§«“¡™—ππâÕ¬¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫™—Èπ¥‘π∫π·≈–™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ· ¥ß„Àâ‡ÀÁπ«à“
πÈ” à«ππ’È®–Õ¬Ÿà„π™àÕß«à“ß¢π“¥§àÕπ¢â“ß‡≈Á°‡ªìπ
 à«π„À≠à ™ÿ¥¥‘π¬‚ ∏√ æ∫«à“ ™—Èπ Bt ¡’§«“¡®ÿ§«“¡™◊Èπ
√«¡ Ÿß ÿ¥ ·µà‡ âπ°√“ø„π™à«ßæ≈—ßß“π°”°—∫°âÕπ¥‘π
0.1-33 °ª. ™—π¡“° · ¥ß«à“„π™—Èππ’È™àÕß«à“ß à«π„À≠à
‡ªìπ™àÕß√–∫“¬πÈ” ´÷Ëß‡ªìπ≈—°…≥–‡¥àπ¢Õß¥‘π ’·¥ß
∑’Ë¡’‡À≈Á°ÕÕÕ°‰´¥å ‚¥¬‡©æ“–Œ’¡“‰∑µå∑”„Àâ¥‘π¡’
‚§√ß √â“ß¢π“¥‡≈Á° (microstructure) ∑’Ë§ß∑π·≈–
·¢Áß·√ß ∑”„Àâ¥‘π¡’°“√√–∫“¬πÈ”·≈–Õ“°“»¥’´÷Ëßµ√ß
°—∫°“√»÷°…“¢Õß Tawornpruek et al. (2005) „π¥‘π
 ’·¥ßÕ—π¥—∫ÕÕ°´‘´Õ≈∑å´÷Ëß¥‘π¡—°®–¡’§«“¡™◊Èπ – ¡
„π à«ππ’È¡“° ¢≥–‡¥’¬«°—π¥‘π™—Èππ’È°Á¡’™àÕß«à“ß¢π“¥
°≈“ßÕ¬ŸàæÕ ¡§«√®÷ß∑”„Àâ¡’§«“¡®ÿπÈ”„™âª√–‚¬™πå
‰¥â Ÿß ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™—Èπ¥“π‰∂æ√«π ´÷Ëß‡ªìπ
™—Èπ – ¡¥‘π‡Àπ’¬«‡™àπ‡¥’¬«°—π ·µà‡π◊ËÕß®“°°“√
Õ—¥µ—«·πàπ∑”„Àâ™àÕß«à“ß∑’Ë∫√√®ÿπÈ”„™âª√–‚¬™πå‰¥â
≈¥πâÕ¬≈ß  à«π™—Èπ¥‘π∫π¥‘π¡’ª√‘¡“≥Õπÿ¿“§¢π“¥
∑√“¬≈–‡Õ’¬¥¡“° ∑√“¬≈–‡Õ’¬¥ ·≈–∑√“¬·ªÑß§àÕπ
¢â“ß„°≈â‡§’¬ß°—π ·≈–¡’ª√‘¡“≥¥‘π‡Àπ’¬«µË” ª√–°Õ∫
°—∫¥‘π¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿµË”¡“°∑”„Àâ‚§√ß √â“ß¥‘π
‰¡à§ß∑π ª√‘¡“≥§«“¡™◊Èπ∑’Ëæ≈—ßß“π°”°—∫°âÕπ¥‘πµà“ßÊ
®÷ßµË”°«à“™—Èπ¥‘π¢â“ß„µâ  ”À√—∫™ÿ¥¥‘π µ÷° Õ‘∑∏‘æ≈
¢Õß°“√‰∂æ√«π∑”„Àâ™—Èπ„µâ™—Èπ¥‘π∫π¡’ª√‘¡“µ√¢Õß
™àÕß«à“ß∑’Ë∫√√®ÿπÈ”„™âª√–‚¬™πå‰¥âπâÕ¬°«à“„π¥‘π∫π
·≈–™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ ∂÷ß·¡â«à“§«“¡®ÿ§«“¡™◊Èπ√«¡

®–„°≈â‡§’¬ß°—∫„π™—Èπ¥‘π∫π
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Figure 2  Saturated hydraulic conductivity with depth of soils chosen.

Figure 3  Comparison of soil moisture retention curve among top three soil layers in soils chosen.
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 ”À√—∫§«“¡Àπ“·πàπ√«¡ ·≈– ¿“æπ”πÈ”¢Õß

¥‘π°Á¡’§«“¡ —¡æ—π∏å°—∫≈—°…≥–¢Õß‡ âπ°√“ø §◊Õ

™—Èπ∑’Ë¡’°“√Õ—¥µ—«·πàπÀ√◊Õ¡’§«“¡Àπ“·πàπ√«¡ Ÿß

‡π◊ËÕß®“°ª√‘¡“µ√¢Õß™àÕß«à“ß∂Ÿ°·∑π∑’Ë¥â«¬«— ¥ÿ∑’Ë‡ªìπ

¢Õß·¢Áß ´÷Ëß°Á®–∑”„Àâ ¿“æπ”πÈ”¢Õß¥‘π¢≥–Õ‘Ë¡µ—«

¡’Õ—µ√“∑’Ë™â“ ≈—°…≥–¢Õß‡ âπ°√“ø°Á®–¡’§«“¡™—π

πâÕ¬°«à“ ∑—Èß„π™à«ß™—Èπ∑’Ë¡’»—°¬å«— ¥ÿæ◊ÈπµË”®π∂÷ß®ÿ¥∑’Ë¡’

»—°¬å¥—ß°≈à“« Ÿß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™—Èπ¥‘π≈à“ß¥â«¬°—π

(Bt) ´÷ËßÀ“°‡ âπ°√“ø¡’§«“¡™—ππâÕ¬¡“°µ—Èß·µà®ÿ¥

§«“¡®ÿ§«“¡™◊Èπ π“¡‰ª¬—ß®ÿ¥‡À’Ë¬«∂“«√ °Á®–· ¥ß

„Àâ‡ÀÁπ«à“¥‘π„π™—Èπ¥—ß°≈à“«¡’ª√‘¡“≥πÈ”∑’Ë„™âª√–‚¬™πå

‰¥âµË” ‡™àπ‡¥’¬«°—π °“√Õ—¥µ—«·πàπ¢Õß™—Èπ¥“π‰∂æ√«π

°Á¡’º≈∑”„Àâ™àÕß√–∫“¬πÈ”≈¥≈ß¥â«¬ ‡ âπ°√“ø¢Õß

™—Èππ’È„π™à«ßæ≈—ßß“π°”°—∫°âÕπ¥‘ππâÕ¬ à«π„À≠à®÷ßÕ¬Ÿà

µË”°«à“™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ  à«π§«“¡®ÿ§«“¡™◊Èπ√«¡¢Õß

™—Èπ¥“π‰∂æ√«π∑’Ë¡’§à“µË”°«à“™—Èπ¥‘π∫π·≈–™—Èπ¥‘π∑’Ë

Õ¬Ÿà¢â“ß„µâ‡π◊ËÕß®“°¡’Õπÿ¿“§¢π“¥‡≈Á°‡¢â“‰ª·∑π∑’Ë

„π™àÕß«à“ß∫“ß à«π∑”„Àâª√‘¡“µ√√«¡¢Õß™àÕß«à“ß„π

™—Èπ¥“π‰∂æ√«π¡’πâÕ¬°«à“„π™—Èπ¥‘π¢â“ß∫π·≈–¢â“ß„µâ

6) §«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥â (available

water capacity, AWC)
ª√‘¡“≥§«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥â„π¥‘π∑—Èß “¡

§”π«≥®“°ª√‘¡“≥πÈ”∑’Ë§«“¡®ÿ§«“¡™◊Èπ π“¡ (field

capacity, FC) ∑’Ë·√ß¥÷ßπÈ”‡∑à“°—∫ 33 °ª.À—°≈∫¥â«¬

ª√‘¡“≥πÈ”∑’Ë®ÿ¥‡À’Ë¬«∂“«√ (permanent wilting point,

PWP) ∑’Ë·√ß¥÷ßπÈ”‡∑à“°—∫ 1,500 °ª. ¥—ß· ¥ß‰«â„π

Table 3 æ∫«à“ „π™—Èπ – ¡¥‘π‡Àπ’¬« (Bt) ¢Õß™ÿ¥¥‘π

¬‚ ∏√¡’§«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥â Ÿß ÿ¥‡∑à“°—∫ 7.71%

‚¥¬ª√‘¡“µ√ ·µà„π™—Èπ¥‘π∫π·≈–™—Èπ¥“π‰∂æ√«π

°≈—∫¡’§«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥âµË” ÿ¥‡∑à“°—∫ 3.57

·≈– 3.97% ‚¥¬ª√‘¡“µ√‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π«“√‘π

·≈–¥‘π µ÷°´÷Ëß¡’§à“Õ¬Ÿà„πæ‘ —¬ 5.34-6.68 ·≈– 4.12-

5.97% ‚¥¬ª√‘¡“µ√

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫™—Èπ¥“π‰∂æ√«π (Btd) √–À«à“ß

¥‘π∑—Èß “¡ æ∫«à“ ™ÿ¥¥‘π«“√‘π¡’§à“ Ÿß ÿ¥ (5.34% ‚¥¬

ª√‘¡“µ√) √Õß≈ß¡“‰¥â·°à™ÿ¥¥‘π µ÷° (4.12% ‚¥¬ª√‘¡“µ√)

·≈–™ÿ¥¥‘π¬‚ ∏√¡’§à“µË” ÿ¥‡∑à“°—∫ 3.97% ‚¥¬ª√‘¡“µ√

 à«π„À≠à¡’§à“„°≈â‡§’¬ßÀ√◊ÕµË”°«à“„π¥‘π∫π ·µàµË”°«à“

™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ∑—ÈßÀ¡¥ ®“°≈—°…≥–¥—ß°≈à“«®– àß

º≈‡ ’¬µàÕ¡—π ”ª–À≈—ß §◊Õ „π™à«ß∑’Ë‰¡à¡’Ωπµ° §«“¡™◊Èπ

∑’Ëº‘«¥‘π®– Ÿ≠‡ ’¬‰ªÕ¬à“ß√«¥‡√Á«‚¥¬°“√√–‡À¬·≈–

®“°°“√¥Ÿ¥„™â¢Õß√“°æ◊™ ª√‘¡“≥πÈ” ”√Õß∑’ËÕ¬Ÿà„π

™—Èπ¥“π‰∂æ√«π ÷́Ëß¡’√“°¡—π ”ª–À≈—ß – ¡Õ¬Ÿà́ ÷Ëß°Á®–

 “¡“√∂¥Ÿ¥„™âπÈ”‰¥â‚¥¬µ√ß ·≈–πÈ”∫“ß à«ππà“®–

‡§≈◊ËÕπ∑’Ë¢÷Èπ¡“µ“¡∑àÕ·§æ‘≈≈“√’ ·µà‡π◊ËÕß®“°™—Èπ

¥—ß°≈à“«¡’§«“¡®ÿπÈ”„™âª√–‚¬™πå‰¥âπâÕ¬¡—π ”ª–À≈—ß

Table 3  Volumetric moisture percentage at various suctions of soils chosen.

Horizon Water content at matric potential AWC
-0.1 kPa -10 kPa -33 kPa -100 kPa -1500 kPa

Warin Series
Ap 32.64 13.13 6.76 2.62 1.38 5.38
Btd 30.25 15.14 8.47 4.61 3.12 5.34
Bt1 30.61 14.99 10.15 6.25 3.48 6.68
Yasothon series
Ap 23.15 11.33 7.39 4.22 3.82 3.57
Btd 27.55 16.54 11.48 8.45 7.51 3.97
Bt1 44.43 20.86 15.17 8.36 7.47 7.71
Satuk series
Ap 37.56 17.85 12.87 7.53 6.90 5.97
Btd 36.88 23.40 18.82 15.87 14.70 4.12
Bt1 40.88 24.94 19.62 15.75 14.70 4.92
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®÷ßπà“®–· ¥ßÕ“°“√¢“¥πÈ”‰¥âßà“¬ À√◊ÕÕ“®®–‡®√‘≠

‡µ‘∫‚µ‰¡à‡ªìπ‰ªµ“¡ª°µ‘∂÷ß·¡â®–‡ªìπæ◊™∑π·≈âß°Áµ“¡

¢≥–‡¥’¬«°—π πÈ”∑’Ëπà“®–‡§≈◊ËÕπ∑’Ë¢÷Èπ¡“‡æ‘Ë¡‡µ‘¡µ“¡

∑àÕ·§æ‘≈≈“√’®“°™—Èπ¥‘π∑’ËÕ¬Ÿà¢â“ß„µâ°ÁÕ“®®–¡’ª√‘¡“≥

πâÕ¬°«à“ª°µ‘ ‡π◊ËÕß®“°™—Èπ¥“π‰∂æ√«π¡’§«“¡·πàπ

∑÷∫·≈–∑àÕπÈ”‰¡àµàÕ‡π◊ËÕß∑’Ë‡°‘¥®“°°“√Õÿ¥µ—π¥—ß∑’Ë‰¥â

¡’°“√»÷°…“≈—°…≥–°“√·®°°√–®“¬·≈–¢π“¥¢Õß

™àÕß«à“ß‚¥¬ Sindhusen et al. (2008) ´÷Ëß¬—ßæ∫Õ’°¥â«¬

«à“√“°¢Õßæ◊™®–∂Ÿ°®”°—¥Õ¬Ÿà∑’Ë§«“¡≈÷° 0-20 ´¡.

ªí≠À“¢Õß™—Èπ¥“π‰∂æ√«πµàÕ°“√ª≈Ÿ°¡—π ”ª–À≈—ß
‡¡◊ËÕæ‘®“√≥“®“° ¡∫—µ‘µà“ßÊ ¢Õß¥‘π„π™—Èπ¥“π

‰∂æ√«π æ∫«à“ ™—Èππ’È®–¡’º≈‡ ’¬µàÕ°“√‡®√‘≠‡µ‘∫‚µ

¢Õß¡—π ”ª–À≈—ß‰¥â„πÀ≈“¬°√≥’ ¥—ßπ’È

1) ªí≠À“°“√°√àÕπ¥‘π ‡π◊ËÕß®“° ™—Èπ¥“π‰∂æ√«π

‡ªìπ™—Èπ∑’Ë¡’§«“¡Àπ“·πàπ√«¡ Ÿß ¡’ ¿“æπ”πÈ”µË”

°“√‰À≈´÷¡¢ÕßπÈ”≈ßµ“¡·π«¥‘Ëß°Á®–™â“°«à“ª°µ‘

‚¥¬‡©æ“–„π™à«ßƒ¥ŸΩπ ®÷ß∑”„Àâ‡°‘¥°“√ – ¡¢ÕßπÈ”

∑’Ëº‘«¥‘π ∑”„Àâ¡’°“√‰À≈∫à“‰ªµ“¡º‘«¥‘π ·≈–‡°‘¥°“√

°√àÕπ¥‘πÕ¬à“ß√ÿπ·√ß„πæ◊Èπ∑’Ëª≈Ÿ°¡—π ”ª–À≈—ß∑—Ë«‰ª

∑’Ë¡’§«“¡≈“¥™—π„π√–¥—∫Àπ÷Ëß ·≈–¡’§«“¡¬“«¢Õß

§«“¡≈“¥™—π¡“°

2) °“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√æ◊™‰ª°—∫πÈ” ‡π◊ËÕß®“°

™—Èπ¥‘π¥“π‰∂æ√«π‰ª®”°—¥°“√´÷¡¢ÕßπÈ” ®÷ß∑”„Àâ

∏“µÿÕ“À“√À√◊ÕªÿÜ¬∑’Ë„ à≈ß‰ª‡°‘¥°“√ – ¡Õ¬Ÿà‡©æ“–

„π™—Èπ∫“ßÊ ¢Õß™—Èπ¥‘π∫π‡∑à“π—Èπ ‡¡◊ËÕ‡°‘¥ªí≠À“

πÈ”‰À≈∫à“‰ªµ“¡º‘«¥‘π À√◊Õ°“√‰À≈‰ª„π≈—°…≥–¢Õß

πÈ”„µâ¥‘π™—Ë«§√“« (perched groundwater) ‚¥¬‡©æ“–

„πæ◊Èπ∑’Ë∫√‘‡«≥∑’Ë‡ªìπ¥‘π µ÷° ·≈–¥‘π«“√‘π ∑’Ë¡’§«“¡

≈“¥‡∑§àÕπ¢â“ß ¡Ë”‡ ¡Õ ∏“µÿÕ“À“√æ◊™‡À≈à“π’È°Á®–

 Ÿ≠‡ ’¬‰ª°—∫πÈ”∑’Ë‰À≈≈ß Ÿà à«πµË”¥—ß°≈à“«‰¥âßà“¬

À√◊Õ Ÿ≠À“¬‰ª°—∫µ–°Õπ∑’Ë∂Ÿ°æ—¥æ“ÕÕ°‰ª®“°æ◊Èπ∑’Ë

πÕ°®“°π’È ®“°°“√∑’Ë¥‘π‡À≈à“π’È¡’‡π◊ÈÕÀ¬“∫ ¡’ª√‘¡“≥
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