
°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫øÕ øÕ√— „π¥‘π°√¥‡¢µ√âÕπ∫“ß™π‘¥

„π¿“§„µâ¢Õßª√–‡∑»‰∑¬

«√√≥“ ‡≈’È¬««“√‘≥
1
   ¡»—°¥‘Ï ¡≥’æß»å

 2
 ·≈– ™—¬√—µπå π‘≈ππ∑å

 3

Abstract
Leowarin, W.1, Maneepong, S.2 and Nilnond, C.1

An assessment of phosphorus soil tests for some tropical acid soils in

Southern Thailand
Songklanakarin J. Sci. Technol., 2005, 27(2) : 239-256

Phosphorus deficiency is a major problem for tropical acid soils in southern Thailand, thus P

fertilizer and lime are usually applied to soils to improve crop yield. The objective of this study was to assess

4 different P soil tests (Bray 1, Bray 2, Double acid and Mehlich 3) for predicting P status of some tropical

acid soils in southern Thailand. Pot experiment was conducted in five acid soils [Bangnara (Ba): Clayey,

kaolinitic, Typic Paleaquults; Ao Luk (Ak): Clayey, kaolinitic, Rodic Paleudults; Na Thon (Ntn): Clayey,

mixed, Typic Tropudults; Phuket (Pk): Clayey, kaolinitic, Typic Paleudults; Kohong (Kh): Coarse-loamy,

siliceous, Typic Paleudults] which have different parent materials using completely randomized design with

3 replications. The treatments included 7 different P application rates of limed and unlimed soils. Corn was

grown for 4 weeks, then dry matter weight, P content in corn, P uptake by  corn and soil test P were deter-

mined. Highly significant linear correlations among soil P tested by Bray 1, Bray 2, Double acid and Mehlich

3 were found in most soils (r = 0.909** - 0.998**), but in Ba soil the correlation between soil P tested by

Double acid and other methods was relatively low (r = 0.723** - 0.745**). Soil P tested by Bray 1, Bray 2 and
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Mehlich 3 were significantly correlated with P application rate (R2 = 0.802** - 0.975**), P content in corn

(R2 = 0.797** - 0.944**) and P uptake by corn (R2 = 0.671** - 0.909**) in all soils. However, the relation-

ships between soil P tested by Double acid and P content in corn or P uptake by corn were quite low in limed

treatments of Ba, Ak, Ntn and Pk soils. These results indicate that Double acid method was not appropriate

for tropical acid limed soils. Bray 1 and Mehlich 3 could be used for predicting P availability as well as Bray

2 for tropical acid soils in southern Thailand which are limed or unlimed with P fertilizer applications.

Therefore, it is suggested that Bray 1 and Mehlich 3 are very promising options for predicting P status of

tropical acid soils in southern Thailand due to the 4 times reduction of HCl used for Bray 1 compared with

Bray 2, whereas Mehlich 3 can be used for multi-element analysis.

Key words : phosphorus soil test, tropical acid soil, P uptake, lime, corn
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°“√¢“¥øÕ øÕ√— ‡ªìπªí≠À“À≈—°¢Õß¥‘π°√¥‡¢µ√âÕπ„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ®÷ß¡’°“√„™âªÿÜ¬øÕ øÕ√— 

·≈–°“√‡µ‘¡ªŸπ≈ß„π¥‘π‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ¢Õßæ◊™  °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈°“√∑¥ Õ∫øÕ øÕ√— „π

¥‘π 4 «‘∏’ ‰¥â·°à Bray 1  Bray 2  Double acid ·≈– Mehlich 3 ‡æ◊ËÕÀ“«‘∏’∑’Ë‡À¡“– ¡„π°“√ª√–‡¡‘π√–¥—∫

øÕ øÕ√—  ”À√—∫¥‘π°√¥‡¢µ√âÕπ„π¿“§„µâ¢Õßª√–‡∑»‰∑¬  ‚¥¬∑”°“√∑¥≈Õß„π‡√◊Õπ∑¥≈Õß°—∫¥‘π°√¥ 5 ™ÿ¥¥‘π

[∫“ßπ√“ (Ba): Clayey, kaolinitic, Typic Paleaquults; Õà“«≈÷° (Ak): Clayey, kaolinitic, Rodic Paleudults; π“∑Õπ

(Ntn): Clayey, mixed, Typic Tropudults; ¿Ÿ‡°Áµ (Pk): Clayey, kaolinitic, Typic Paleudults; §ÕÀß å (Kh): Coarse-

loamy, siliceous, Typic Paleudults] ´÷Ëß¡’«—µ∂ÿµâπ°”‡π‘¥∑’Ë·µ°µà“ß°—π «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ ∑” 3 ´È”

ª√–°Õ∫¥â«¬∑√’µ‡¡π∑å∑’Ë¡’°“√„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“·µ°µà“ß°—π 7 Õ—µ√“∑—Èß„π¥‘π∑’Ë‡µ‘¡ªŸπ·≈–‰¡à‡µ‘¡ªŸπ À≈—ß

ª≈Ÿ°¢â“«‚æ¥ 4  —ª¥“Àå∑”°“√À“πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥ ª√‘¡“≥øÕ øÕ√— „π¢â“«‚æ¥ ª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥

¥Ÿ¥‰ª„™âª√‘¡“≥øÕ øÕ√— „π¥‘π  º≈°“√»÷°…“æ∫«à“ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1  Bray 2

Double acid ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å·∫∫‡™‘ß‡ âπ°—πÕ¬à“ß Ÿß (r = 0.909** - 0.998**) „π‡°◊Õ∫∑ÿ°™ÿ¥¥‘π

¬°‡«âπ™ÿ¥¥‘π∫“ßπ√“∑’Ë¡’°“√‡µ‘¡ªŸπ´÷Ëßª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Double acid ¡’§«“¡ —¡æ—π∏å°—∫«‘∏’

∑¥ Õ∫Õ◊ËπÊ §àÕπ¢â“ßµË” (r = 0.723** - 0.745**)  πÕ°®“°π’È¬—ßæ∫«à“ª√‘¡“≥øÕ øÕ√— ∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1

Bray 2 ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—∫øÕ øÕ√— ∑’Ë‡µ‘¡≈ß‰ª„π¥‘π (R
2
 = 0.802** - 0.975**)  øÕ øÕ√— ∑’Ë

«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥ (R
2
 = 0.797** - 0.944**) ·≈–ª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â (R

2
 = 0.671** - 0.909**)

„π∑ÿ°™ÿ¥¥‘π ¢≥–∑’Ëª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Double acid ¡’§«“¡ —¡æ—π∏å°—∫øÕ øÕ√— ∑’Ë«‘‡§√“–Àå

‰¥â„π¢â“«‚æ¥·≈–øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™âπâÕ¬°«à“«‘∏’∑¥ Õ∫Õ◊ËπÊ „π™ÿ¥¥‘π∫“ßπ“√“ Õà“«≈÷° π“∑Õπ·≈–

¿Ÿ‡°Áµ∑’Ë¡’°“√‡µ‘¡ªŸπ ®“°°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“°“√∑¥ Õ∫øÕ øÕ√— „π¥‘π¥â«¬«‘∏’ Double acid ‰¡à‡À¡“– ¡

 ”À√—∫¥‘π°√¥‡¢µ√âÕπ∑’Ë¡’°“√‡µ‘¡ªŸπ·≈–°“√∑¥ Õ∫øÕ øÕ√— „π¥‘π¥â«¬«‘∏’ Bray 1 ·≈– Mehlich 3  “¡“√∂„™â

„π°“√ª√–‡¡‘π√–¥—∫§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√— „π¥‘π‰¥â¥’‡™àπ‡¥’¬«°—∫«‘∏’ Bray 2 „π¥‘π°√¥‡¢µ√âÕπ„π

¿“§„µâ¢Õßª√–‡∑»‰∑¬∑—Èß∑’Ë¡’·≈–‰¡à¡’°“√‡µ‘¡ªŸπ·≈–„ÀâªÿÜ¬øÕ øÕ√—  ¥—ßπ—Èπ°“√∑¥ Õ∫øÕ øÕ√— ¥â«¬«‘∏’ Bray 1

·≈– Mehlich 3 ®÷ß‡ªìπ∑“ß‡≈◊Õ°∑’Ë§«√π”¡“„™â ”À√—∫¥‘π°√¥‡¢µ√âÕπ„π¿“§„µâ¢Õßª√–‡∑»‰∑¬‡π◊ËÕß®“°°“√∑¥ Õ∫

øÕ øÕ√— ¥â«¬«‘∏’ Bray 1 ®–™à«¬≈¥°“√„™â°√¥‰Œ‚¥√§≈Õ√‘°≈ß∂÷ß 4 ‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ Bray 2  à«π«‘∏’ Mehlich 3

 “¡“√∂„™â„π°“√∑¥ Õ∫∏“µÿÕ“À“√„π¥‘π‰¥âÀ≈“¬∏“µÿ
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ªí≠À“∑’Ëæ∫‚¥¬∑—Ë«‰ª ”À√—∫¥‘π°√¥‡¢µ√âÕπ ‰¥â·°à
§«“¡‡ªìπ°√¥¢Õß¥‘π  §«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡ ·≈–
·¡ß°“π’   √«¡∑—Èß°“√¢“¥∏“µÿøÕ øÕ√—  ·§≈‡´’¬¡
·¡°π’‡´’¬¡ ·≈–‚¡≈‘∫¥‘π—¡ ‡ªìπµâπ (Blamey and

Edwards, 1988)   ®“°°“√ª√–‡¡‘π§«“¡Õÿ¥¡ ¡∫Ÿ√≥å
¢Õß¥‘π„π¿“§„µâ¢Õßª√–‡∑»‰∑¬‚¥¬ Nilnond ·≈–§≥–
(1986) æ∫«à“¥‘π§àÕπ¢â“ß‡ªìπ°√¥®π∂÷ß‡ªìπ°√¥®—¥ (pH

3.7-6.1) ·≈–¢“¥øÕ øÕ√— „π√–¥—∫ª“π°≈“ß®π∂÷ß√–¥—∫
√ÿπ·√ß °“√¢“¥øÕ øÕ√— „π¥‘π°√¥‡¢µ√âÕπ‡°‘¥®“°°“√
µ√÷ßøÕ øÕ√— „π¥‘π (Fageria, 1991) Õ—π‡π◊ËÕß¡“®“°
°“√¥Ÿ¥´—∫øÕ øÕ√— ‚¥¬ hydrous oxide ¢Õß Fe ·≈–
Al √«¡∑—Èß¥‘π‡Àπ’¬«™π‘¥ 1:1 (Haynes, 1984; Sanyal

and De Datta, 1991 Õâ“ß‚¥¬ Sanyal et al., 1993)

Fernandes ·≈– Coutinho (1999) √“¬ß“π«à“§«“¡‡ªìπ
°√¥¢Õß¥‘π‡ªìπªí®®—¬À≈—°„π°“√®”°—¥º≈º≈‘µ„π√Ÿª
πÈ”Àπ—°·Àâß¢Õßæ◊™ ´÷Ëß‡ªìπº≈¡“®“°„π¥‘π¡’Õ–≈Ÿ¡‘π—¡ Ÿß
À√◊Õ°“√¢“¥øÕ øÕ√— „π¥‘π  ‡™àπ‡¥’¬«°—∫ß“π«‘®—¬¢Õß
Hillard ·≈–§≥– (1992) æ∫«à“º≈º≈‘µ¢â“«‰√πå¡’§«“¡
 —¡æ—π∏å‡™‘ß∫«°°—∫§à“§«“¡‡ªìπ°√¥¥à“ß¢Õß¥‘π (pH) ·≈–
ª√‘¡“≥øÕ øÕ√— „π¥‘π ß“π«‘®—¬¢Õß Saleque ·≈–§≥–
(1998) æ∫«à“°“√¢“¥øÕ øÕ√— „π¥‘π∑”„Àâº≈º≈‘µ‡¡≈Á¥
¢â“«∑ÿ° “¬æ—π∏ÿå∑’Ë∑¥ Õ∫≈¥≈ßÕ¬à“ß¡“° ‚¥¬„π·ª≈ß∑’Ë¥‘π
¢“¥øÕ øÕ√—   ¢â“«„Àâº≈º≈‘µπâÕ¬°«à“ 1 µ—πµàÕ‡Œ°µ“√å
¢≥–∑’Ë„π·ª≈ß∑’Ë¥‘π¡’øÕ øÕ√— ‡æ’¬ßæÕ¢â“«„Àâº≈º≈‘µ
¡“°°«à“ 4 µ—πµàÕ‡Œ°µ“√å  ‡™àπ‡¥’¬«°—∫ß“π«‘®—¬¢Õß
Saharawat ·≈– Sika (2003) æ∫«à“°“√„ÀâªÿÜ¬øÕ øÕ√— 
∑”„Àâº≈º≈‘µ‡¡≈Á¥¢â“«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‡π◊ËÕß®“°∏“µÿøÕ øÕ√— ‡ªìπªí®®—¬∑’Ë ”§—≠µàÕ°“√
®”°—¥°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„π¥‘π°√¥¥—ß∑’Ë°≈à“«¡“·≈â«
°“√∑¥ Õ∫À“ª√‘¡“≥øÕ øÕ√— „π¥‘π°√¥‡æ◊ËÕ„Àâ‰¥â§à“∑’Ë
∂Ÿ°µâÕß®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß   ªí®®ÿ∫—π«‘∏’°“√∑¥ Õ∫
øÕ øÕ√— „π¥‘π¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬«‘∏’  ·µà≈–«‘∏’¡’§«“¡
‡À¡“– ¡°—∫¥‘π‡©æ“–°≈ÿà¡ (Choudhury, 1986)  ”À√—∫
ª√–‡∑»‰∑¬´÷Ëß¡’≈—°…≥–¥‘π∑’Ë·µ°µà“ß°—π‰ª„π·µà≈–¿Ÿ¡‘¿“§
¢Õßª√–‡∑» ·µà«‘∏’°“√∑¥ Õ∫∏“µÿÕ“À“√„π¥‘π à«π„À≠à
„™â«‘∏’‡¥’¬«°—π ´÷Ëß°“√∑¥ Õ∫ª√‘¡“≥øÕ øÕ√— ∑’Ëπ‘¬¡„™â
§◊Õ«‘∏’ Bray 2  ·µà¡’√“¬ß“π«à“øÕ øÕ√— ∑’Ë °—¥¥â«¬«‘∏’
Bray 2 ®–∂Ÿ°¥Ÿ¥°≈—∫ Ÿà¥‘π„π√–À«à“ß°“√°√Õß∑”„Àâ§«“¡

‡¢â¡¢âπ¢ÕßøÕ øÕ√— ∑’Ë«—¥‰¥â„π “√ °—¥ Bray 2 µË”°«à“
§à“®√‘ß„π¥‘π∑’Ë¡’§à“ —¡ª√– ‘∑∏‘Ï°“√¥Ÿ¥´—∫øÕ øÕ√—  Ÿß´÷Ëß
‡ªìπº≈¡“®“°§à“ —¡ª√– ‘∑∏‘Ï°“√¥Ÿ¥´—∫øÕ øÕ√— ¢Õß¥‘π
 “√ª√–°Õ∫Õ–≈Ÿ¡‘π—¡øÕ ‡øµ  ‡À≈Á°øÕ ‡øµ  ·≈–
·§≈‡ ’́¬¡øÕ ‡øµ„π¥‘π (Takahashi, 1999) §«“¡®ÿ„π
°“√¥Ÿ¥ —́∫øÕ øÕ√— ¢Õß¥‘π¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫
ª√‘¡“≥Õ–≈Ÿ¡‘π—¡ÕÕ°‰´¥å„π¥‘π (Kuo, 1990) ´÷Ëßæ∫¡“°
„π¥‘π°√¥‡¢µ√âÕπ·≈–¥‘π∑’Ë¡’°“√™–≈â“ßæ—ß∑≈“¬ Ÿß (Guo

and Yost, 1999) ‡™àπ ¥‘π„πÕ—π¥—∫Õÿ≈µ‘‚´≈ å ´÷Ëß°√–®“¬
Õ¬Ÿà¡“°„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ª√–¡“≥ 51.9% ¢Õß
æ◊Èπ∑’Ë (‡Õ‘∫, 2533)

¥—ßπ—Èπ°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫ª√‘¡“≥øÕ øÕ√— 
„π¥‘π‡æ◊ËÕ„Àâ‰¥â«‘∏’°“√∑’Ë‡À¡“– ¡ ”À√—∫¥‘π°√¥‡¢µ√âÕπ
„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ®÷ß‡ªìπ¢âÕ¡Ÿ≈∑’Ë ”§—≠‡æ◊ËÕ°“√
ª√–‡¡‘π§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√— „π¥‘πµàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ Õ—ππ”‰ª Ÿà°“√®—¥°“√¥‘π°√¥·≈–°“√
„™âªÿÜ¬øÕ øÕ√— „π¥‘π°√¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æµàÕ‰ª  °“√
∑¥≈Õßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈°“√∑¥ Õ∫
øÕ øÕ√— „π¥‘π 4 «‘∏’ ‰¥â·°à Bray 1  Bray 2  Double

acid ·≈– Mehlich 3 ‡æ◊ËÕÀ“«‘∏’∑’Ë‡À¡“– ¡„π°“√ª√–‡¡‘π
√–¥—∫øÕ øÕ√—  ”À√—∫¥‘π°√¥‡¢µ√âÕπ„π¿“§„µâ¢Õß
ª√–‡∑»‰∑¬∑—Èß∑’Ë¡’·≈–‰¡à°“√‡µ‘¡ªŸπ·≈–°“√„ÀâªÿÜ¬øÕ øÕ√— 

«— ¥ÿ·≈–«‘∏’°“√

1. µ—«Õ¬à“ß¥‘π

¥‘π∑’Ë„™â„π°“√∑¥≈Õß‡ªìπ¥‘π„πÕ—π¥—∫Õÿ≈µ‘‚´≈ å
¡’°“√°√–®“¬Õ¬Ÿà‡ªìπæ◊Èπ∑’Ë°«â“ß„π¿“§„µâ¢Õßª√–‡∑»‰∑¬
‚¥¬¡’æ◊Èπ∑’Ë 36,343.08 µ√.°¡. (‡Õ‘∫, 2533) ·≈–¡’°“√„™â
ª√–‚¬™πå∑“ß°“√‡°…µ√¡“°®”π«π 5 ™ÿ¥¥‘π§◊Õ ∫“ßπ√“
(Ba)   Õà“«≈÷° (Ak)   π“∑Õπ (Ntn)   ¿Ÿ‡°Áµ (Pk)  ·≈–
§ÕÀß å (Kh)  ´÷Ëß‡ªìπµ—«·∑π¢Õß¥‘π°√¥∑’Ë‡°‘¥®“°«—µ∂ÿ
µâπ°”‡π‘¥¥‘π∑’Ë·µ°µà“ß°—π (Table 1) ‚¥¬∑”°“√‡°Á∫
µ—«Õ¬à“ß¥‘π∑’Ë§«“¡≈÷° 0-15 ´¡.

2. °“√«‘‡§√“–Àå ¡∫—µ‘æ◊Èπ∞“π¢Õß¥‘π

«‘‡§√“–Àå ¡∫—µ‘∑“ß‡§¡’·≈–øî ‘° å∫“ßª√–°“√¢Õß
¥‘π (∑’Ëºà“π°“√√àÕπ¥â«¬µ–·°√ß¢π“¥ 2 ¡¡.) ‰¥â·°à §à“
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§«“¡‡ªìπ°√¥-¥à“ß (1: 5 πÈ”)  Õ‘π∑√’¬«—µ∂ÿ (Walkley &

Black;  ¡»—°¥‘Ï, 2537) ‰π‚µ√‡®π∑—ÈßÀ¡¥ (Kjeldahl;

Bremner and Mulvaney, 1982)  øÕ øÕ√— ∑—ÈßÀ¡¥
(HClO

4
 digestion & vanadomolydate;  ¡»—°¥‘Ï, 2537

·≈– Olsen and Sommers, 1982)  øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå (Bray 2; Hamazaki and Paningbatan, 1988)

‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
(NH

4
OAc, pH 7;  ¡»—°¥‘Ï, 2527)  ‡À≈Á° ·¡ß°“π’ 

∑Õß·¥ß ·≈– —ß°– ’ (DTPA; Olson and  Ellis, 1982)

§«“¡‡ªìπ°√¥·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (1 N KCl;

Thomas, 1982) Õπÿ¿“§¥‘π·≈–‡π◊ÈÕ¥‘π (Hydrometer;

§≥“®“√¬å¿“§«‘™“∏√≥’»“ µ√å, 2539)

º≈°“√«‘‡§√“–Àå (Table 2) æ∫«à“ ¥‘π‡ªìπ°√¥
ª“π°≈“ß∂÷ß°√¥®—¥¡“° (pH µ—Èß·µà 3.90 ∂÷ß 5.34)  ¡’
ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥µ—Èß·µà 41 ∂÷ß 299 ¡°./°°.
‡π◊ÈÕ¥‘π‡ªìπ¥‘π‡Àπ’¬«∂÷ß¥‘π√à«πªπ∑√“¬ ‚¥¬¡’Õπÿ¿“§¥‘π
‡Àπ’¬«µ—Èß·µà 15.74 ∂÷ß 67.59%

™ÿ¥¥‘πÕà“«≈÷°‡ªìπ¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å Ÿß∑’Ë ÿ¥
‚¥¬¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ  ‰π‚µ√‡®π∑—ÈßÀ¡¥  øÕ øÕ√— 
∑—ÈßÀ¡¥ ‚æ·µ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·¡ß°“π’ 
·≈– —ß°– ’ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫µ—«Õ¬à“ß¥‘πÕ◊ËπÊ  ¢≥–∑’Ë™ÿ¥
¥‘π∫“ßπ√“·≈–π“∑Õπ¡’§à“§«“¡‡ªìπ°√¥·≈–Õ–≈Ÿ¡‘π—¡∑’Ë

Table 1. Soil classification and their parent materials.

  Soil Series    Classification            Parent material

Bangnara (Ba) Clayey, kaolinitic, Typic Paleaquults Alluvial Soil
Ao Luk (Ak) Clayey, kaolinitic, Rhodic Paleudults Limestone
Na Thon (Ntn) Clayey, mixed, Typic Tropudults Shale
Phuket (Pk) Clayey, kaolinitic, Typic Paleudults Granite
Kohong (Kh) Coarse-loamy, siliceous, Typic Paleudults Sandstone

Table 2. Chemical and physical properties of study soils.

            Soil Series
  Properties          Units

Ba Ak Ntn Pk Kh

pH (1:5 H
2
O) 3.90 5.34 4.19 4.96 4.26

Organic Matter % 2.23 5.31 1.01 1.30 0.75
Total N % 0.14 0.27 0.08 0.06 0.05
Total P mg. kg-1 299 704 178 66 41
Avail.P mg. kg-1 3.37 2.47 2.17 2.81 5.91
Exch. K cmol(+). kg-1 0.29 1.27 0.24 0.18 0.12
Exch. Ca cmol(+). kg-1 1.17 3.84 0.08 0.09 0.08
Exch. Mg cmol(+). kg-1 0.27 1.58 0.08 0.05 0.01
Fe mg. kg-1 91 51 75 77 87
Mn mg. kg-1 4.03 25.68 5.79 9.14 .29
Cu mg. kg-1 1.20 0.11 1.01 0.06 0.11
Zn mg. kg-1 0.31 1.13 0.31  0.11 0.08
Exch. Acidity cmol(+). kg-1 7.78 0.32 5.25 0.95 1.49
Exch. Al cmol(+). kg-1 7.20 0.23 4.96 0.89 1.33
Clay % 51.08 67.59 28.32 15.74 16.54
Silt % 19.70 5.09 32.97 7.86 11.54
Sand % 29.22 27.32 40.51 76.40 71.92
Texture Clay Clay Clay loam Sandy loam Sandy loam
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·≈°‡ª≈’Ë¬π‰¥â Ÿß‚¥¬¡’§à“§«“¡‡ªìπ°√¥∑’Ë·≈°‡ª≈’Ë¬π‰¥â
‡∑à“°—∫ 7.78 ·≈– 5.25 cmol(+) kg-1 ¡’§à“Õ–≈Ÿ¡‘π—¡∑’Ë
·≈°‡ª≈’Ë¬π‰¥â‡∑à“°—∫ 7.20 ·≈– 4.96 cmol(+) kg-1 µ“¡
≈”¥—∫

3. °“√«‘‡§√“–Àå§à“§«“¡®ÿ„π°“√¥Ÿ¥´—∫øÕ øÕ√— 

«‘‡§√“–ÀåÀ“§«“¡®ÿ„π°“√¥Ÿ¥´—∫øÕ øÕ√— „π¥‘π
‚¥¬·™à¥‘π 25 °√—¡ „π 2.5% (NH

4
)2HPO

4
 50 ¡≈. ‡¢¬à“

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß π”‡¢â“‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß ·≈â««‘‡§√“–Àå
À“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π “√≈–≈“¬„ ¥â«¬«‘∏’
molybdate ascorbic acid (Kato and Owa, 1989) æ∫
«à“™ÿ¥¥‘π∫“ßπ√“¡’§à“§«“¡®ÿ„π°“√¥Ÿ¥´—∫øÕ øÕ√—  Ÿß∑’Ë ÿ¥
§◊Õ 2,554 ¡°./°°.  √Õß≈ß¡“§◊Õ™ÿ¥¥‘πÕà“«≈÷° π“∑Õπ
¿Ÿ‡°Áµ ·≈–§ÕÀß å ´÷Ëß¡’§à“§«“¡®ÿ„π°“√¥Ÿ¥´—∫øÕ øÕ√— 
‡∑à“°—∫ 1,682   754   208 ·≈– 39 ¡°./°°. µ“¡≈”¥—∫

4. °“√ª≈Ÿ°æ◊™∑¥≈Õß„π‡√◊Õπ°√–®°

∑¥≈Õßª≈Ÿ°¢â“«‚æ¥„π‡√◊Õπ°√–®°‚¥¬«“ß·ºπ°“√
∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (completely randomized design)

™ÿ¥¥‘π≈– 15 ∑√’µ‡¡π∑å ∑” 3 ´È” ª√–°Õ∫¥â«¬∑√’µ‡¡π∑å
§«∫§ÿ¡ (control)  ∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ·≈–„ÀâªÿÜ¬
øÕ øÕ√— „πÕ—µ√“ 0, 50, 100, 200, 400, 600 ·≈– 800

°°./‡Œ°µ“√å ®”π«π 7 ∑√’µ‡¡π∑å ·≈–∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡

ªŸπ·≈–„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ 0, 50, 100, 200, 400,

600 ·≈– 800 °°./‡Œ°µ“√å ®”π«π 7 ∑√’µ‡¡π∑å ‚¥¬™—Ëß
¥‘π∑’Ë√àÕπºà“πµ–·°√ß¢π“¥ 0.5 ´¡. ·≈â«„ à°√–∂“ßÊ ≈–
4 °‘‚≈°√—¡  ∑”°“√‡µ‘¡ªŸπ„π√Ÿª¢Õß Ca(OH)

2 
 ‡æ◊ËÕ¬°

√–¥—∫ pH ¢Õß¥‘π„Àâ‡∑à“°—∫ 6 §≈ÿ°‡§≈â“„Àâ‡¢â“°—π∫à¡‰«â 3
 —ª¥“Àå (‡©æ“–∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ) „ à∏“µÿÕ“À“√
(Table 3) ‡æ◊ËÕª√—∫√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π (¬°‡«âπ
∑√’µ‡¡π∑å§«∫§ÿ¡)   ®“°π—Èπ„ à∏“µÿøÕ øÕ√— „π√Ÿª¢Õß
NaH

2
PO

4
.2H

2
O ≈ß„π·µà≈–∑√’µ‡¡π∑å∑’Ë¡’°“√„ÀâªÿÜ¬

øÕ øÕ√— „πÕ—µ√“∑’Ë‰¥â°≈à“«·≈â«¢â“ßµâπ  À≈—ß®“°‡µ‘¡∏“µÿ
Õ“À“√·≈â«∑‘Èß‰«â 1  —ª¥“Àå∑”°“√ª≈Ÿ°¢â“«‚æ¥°√–∂“ß≈–
6 ‡¡≈Á¥  À≈—ß®“°‡¡≈Á¥ßÕ°∂ÕπÕÕ°„Àâ‡À≈◊Õ°√–∂“ß≈–
3 µâπ

À≈—ß®“°ª≈Ÿ°¢â“«‚æ¥ 4  —ª¥“Àå  ∑”°“√µ—¥µâπ
¢â“«‚æ¥√–¥—∫º‘«¥‘π π”‰ª∑”§«“¡ –Õ“¥¥â«¬πÈ”‰√â‰ÕÕÕπ
·≈–Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 65º´ ®ππÈ”Àπ—°§ß∑’Ë   ®“°π—Èπ™—ËßÀ“
πÈ”Àπ—°·Àâß¢Õßµâπ¢â“«‚æ¥

5. °“√«‘‡§√“–ÀåøÕ øÕ√— „πæ◊™

π”µ—«Õ¬à“ß¢â“«‚æ¥·Àâß¡“∫¥ ·≈â«∑”°“√«‘‡§√“–Àå
À“ª√‘¡“≥øÕ øÕ√— ‚¥¬„™â«‘∏’¬àÕ¬¥â«¬°√¥ HNO

3
/HClO

4

(Oweczkin and Kerven, 1980) ·≈â««—¥À“§«“¡‡¢â¡¢âπ
¥â«¬«‘∏’ molybdovanado-phosphate (Õ‘ √‘¬“¿√≥å, 2539)

Table 3. Forms and rates of nutrients used for soil fertility

improvement.

Nutrient/Lime     Form Rate

(kg nutrient.hectare-1)

N* NH
4
NO

3
200

K KCl 200
S Na

2
SO

4
40

Ca** CaCl
2
.2H

2
O ***

Mg MgCl
2
.6H

2
O 30

Zn ZnCl
2

6
Cu CuCl

2
.2H

2
O 4

Lime Ca(OH)
2

to raise soil pH to 6.0

* applied another 200 kg.hectare-1 at 15 days after germination

** applied only to unlimed treatments

*** the same rate as Ca applied in limed treatments
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π”§à“ª√‘¡“≥øÕ øÕ√— ∑’Ë«‘‡§√“–Àå‰¥â (%P) ‰ª§”π«≥
À“ª√‘¡“≥øÕ øÕ√— ∑’Ëæ◊™¥Ÿ¥‰ª„™â (P uptake)

P uptake  =  
%P × dry matter weight (g)

100 ×100

6. °“√∑¥ Õ∫øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π¥‘π

À≈—ß®“°‡°Á∫µâπ¢â“«‚æ¥·≈â«∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π
„π·µà≈–°√–∂“ßª√–¡“≥ 500 °√—¡  π”‰ªº÷Ëß≈¡„Àâ·Àâß
∫¥¥â«¬‚°√àß∫¥¥‘π ·≈â«√àÕπºà“πµ–·°√ß¢π“¥ 2 ¡¡.
®“°π—Èπ«‘‡§√“–ÀåÀ“ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå„π
¥‘π¥â«¬«‘∏’°“√∑¥ Õ∫ 4 «‘∏’  ‰¥â·°à Bray 1  Bray 2

Double acid ·≈– Mehlich 3 (Table 4)

º≈°“√∑¥≈Õß

1. °“√„ÀâªÿÜ¬øÕ øÕ√— °—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥

°“√„ÀâªÿÜ¬øÕ øÕ√— ∑”„Àâ¢â“«‚æ¥¡’°“√‡®√‘≠‡µ‘∫‚µ
¥’¢÷Èπ∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ·≈–‰¡à‡µ‘¡ªŸπ„π∑ÿ°™ÿ¥
¥‘π ·µà‡¡◊ËÕ„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ Ÿß§◊Õ 400 °°./‡Œ°µ“√å
¢÷Èπ‰ª„π™ÿ¥¥‘π¿Ÿ‡°Áµ ·≈– 600 °°./‡Œ°µ“√å¢÷Èπ‰ª„π™ÿ¥¥‘π
§ÕÀß å æ∫«à“πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥µË”≈ß¡“°·≈–‰¡à
 “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â‚¥¬‡©æ“–„π∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ
(Table 5)   ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß∑√’µ‡¡π∑å∑’Ë¡’°“√
‡µ‘¡ªŸπ·≈–‰¡à‡µ‘¡ªŸπ æ∫«à“πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥„π

∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ Ÿß°«à“∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ„π
∑ÿ°™ÿ¥¥‘π‚¥¬·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫
π—¬ ”§—≠ 0.01 „π™ÿ¥¥‘π∫“ßπ√“ π“∑Õπ ·≈–§ÕÀß å ·≈–
∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 „π™ÿ¥¥‘πÕà“«≈÷°·≈–¿Ÿ‡°Áµ

®“°°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßÕ—µ√“°“√„ÀâªÿÜ¬
øÕ øÕ√— „π¥‘π°—∫πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥ æ∫«à“Õ—µ√“
°“√„ÀâªÿÜ¬øÕ øÕ√— „π¥‘π°—∫πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥„π
∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ¡’§«“¡ —¡æ—π∏å°—π§àÕπ¢â“ßπâÕ¬
„π™ÿ¥¥‘πÕà“«≈÷° (R2 = 0.542**) π“∑Õπ (R2 = 0.429**)

¿Ÿ‡°Áµ (R2 = 0.423*) ·≈–§ÕÀß å (R2 = 0.471*) ·≈–
‰¡à —¡æ—π∏å°—π„π™ÿ¥¥‘π∫“ßπ√“  ¢≥–∑’ËÕ—µ√“°“√„ÀâªÿÜ¬
øÕ øÕ√— „π¥‘π°—∫πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥ —¡æ—π∏å°—π
§àÕπ¢â“ßπâÕ¬„π∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ¢Õß™ÿ¥¥‘π∫“ßπ√“
(R2 = 0.631**)  Õà“«≈÷° (R2 = 0.701**)  ¿Ÿ‡°Áµ (R2 =

0.518**) ·≈–§ÕÀß å (R2 = 0.506**) ·≈–§«“¡ —¡æ—π∏å
πâÕ¬¡“°„π™ÿ¥¥‘ππ“∑Õπ (R2 = 0.398*)

2. °“√„ÀâªÿÜ¬øÕ øÕ√— °—∫øÕ øÕ√— „π¢â“«‚æ¥·≈–

øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â

ª√‘¡“≥øÕ øÕ√— „π¢â“«‚æ¥∑’Ë«‘‡§√“–Àå‰¥â¡’§«“¡
 —¡æ—π∏åÕ¬à“ß Ÿß (y = a + bx + cx2) °—∫øÕ øÕ√— ∑’Ë‡µ‘¡
≈ß„π¥‘π„π∑ÿ°™ÿ¥¥‘π∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ (R2 =

0.882** - 0.944**) ·≈–‰¡à‡µ‘¡ªŸπ (R2 = 0.766** -

0.954**) ∑”πÕß‡¥’¬«°—πª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥
‰ª„™â¡’§«“¡ —¡æ—π∏å°—∫øÕ øÕ√— ∑’Ë‡µ‘¡≈ß„π¥‘πÕ¬à“ß¡’π—¬

Table 4. Description of P soil tests.

   Soil test               Extractant Soil : Shaking P       Reference

solution  period determination

Bray 1 (0.025 N HCl + 0.03 N 1 : 7 1 min molybdate Olsen and
NH

4
F) ascorbic acid Sommer, 1982

Bray 2 (0.1 N HCl + 0.03 N 1 : 7 1 min molybdate Hamazaki and
NH4F) ascorbic acid Paningbatan, 1988

Double acid 0.05 N HCl + 0.025 N 1 : 4 5 min vanadomolyb-date Olsen and
H

2
SO

4
Sommer, 1982

Mehlich 3 (0.2 N CH
3
COOH + 0.25 N 1 : 10 3 min molybdate Mehlich, 1984

NH
4
NO

3
 + 0.15 N NH

4
F + ascorbic acid

0.013 N HNO
3
 + 0.001 M

EDTA)
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 ”§—≠∑“ß ∂‘µ‘ (P<0.01) „π∑ÿ°™ÿ¥¥‘π∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’
°“√‡µ‘¡ªŸπ·≈–‰¡à‡µ‘¡ªŸπ (Figure 1)

3. ª√‘¡“≥øÕ øÕ√— ∑’Ë∑¥ Õ∫‰¥â„π¥‘π°—∫Õ—µ√“ªÿÜ¬

øÕ øÕ√— 

ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1

Bray 2  Double acid ·≈– Mehlich 3 „π¥‘π∑’Ë‰¡à¡’°“√
„ÀâªÿÜ¬øÕ øÕ√—  æ∫«à“«‘∏’ Double acid „Àâ§à“∑’Ë Ÿß°«à“
«‘∏’Õ◊Ëπ§àÕπ¢â“ß¡“°„π™ÿ¥¥‘π∫“ßπ√“ Õà“«≈÷° ·≈–π“∑Õπ
(5.99-39.49 ¡°./°°.)  ¢≥–∑’Ë«‘∏’ Bray 1  Bray 2 ·≈–
Mehlich 3 „Àâ§à“„°≈â‡§’¬ß°—π (1.61-3.61 ¡°./°°.) ·µà
„π™ÿ¥¥‘π¿Ÿ‡°Áµ·≈–§ÕÀß å «‘∏’ Double acid °≈—∫„Àâ§à“
µË”°«à“«‘∏’Õ◊Ëπ (1.49-3.57 ¡°./°°.) ‚¥¬«‘∏’ Bray 1  Bray

2 ·≈– Mehlich 3 „Àâ§à“„°≈â‡§’¬ß°—π (4.43-8.90 ¡°./°°.)
πÕ°®“°π’È¬—ßæ∫«à“‡¡◊ËÕ¡’°“√„ÀâªÿÜ¬øÕ øÕ√— ‚¥¬‡©æ“–
„πÕ—µ√“ Ÿß„π¥‘π∑’Ë‰¡à¡’°“√‡µ‘¡ªŸπª√‘¡“≥øÕ øÕ√— ∑’Ë
∑¥ Õ∫¥â«¬«‘∏’ Bray 2 > Mehlich 3 > Bray 1 > Double

acid  „π™ÿ¥¥‘π∫“ßπ√“ Õà“«≈÷°·≈–π“∑Õπ ‚¥¬¡’§«“¡

·µ°µà“ß°—π¡“°¢÷Èπ‡¡◊ËÕÕ—µ√“°“√„ÀâªÿÜ¬øÕ øÕ√—  Ÿß¢÷Èπ
 ”À√—∫„π™ÿ¥¥‘π¿Ÿ‡°Áµ·≈–§ÕÀß å«‘∏’ Double acid ¬—ß§ß
„Àâ§à“∑’ËµË”°«à“«‘∏’Õ◊Ëπ·¡â®–¡’°“√„ÀâªÿÜ¬øÕ øÕ√—  (Figure 2)

°“√‡µ‘¡ªŸπ¡’º≈„Àâª√‘¡“≥øÕ øÕ√— ∑’Ë∑¥ Õ∫¥â«¬
«‘∏’ Double acid  Ÿß¢÷Èπ‡¡◊ËÕ‰¡à¡’°“√„ÀâªÿÜ¬øÕ øÕ√— „π
‡°◊Õ∫∑ÿ°™ÿ¥¥‘π¬°‡«âπ™ÿ¥¥‘π§ÕÀß å (™ÿ¥¥‘π∫“ßπ√“‡æ‘Ë¡
®“° 7.18 ¡°./°°. ‡ªìπ 28.92 ¡°./°°. ™ÿ¥¥‘πÕà“«≈÷°
‡æ‘Ë¡®“° 5.99 ¡°./°°. ‡ªìπ 12.19 ¡°./°°.   ™ÿ¥¥‘π
π“∑Õπ‡æ‘Ë¡®“° 16.32 ¡°./°°. ‡ªìπ 39.49 ¡°./°°. ·≈–
™ÿ¥¥‘π¿Ÿ‡°Áµ‡æ‘Ë¡®“° 1.49 ¡°./°°. ‡ªìπ 3.37 ¡°./°°.)
·µà‰¡à¡’º≈„π™ÿ¥¥‘π§ÕÀß å (3.52 ¡°./°°. ‡ªìπ 3.57 ¡°./
°°.)  πÕ°®“°π’È°“√‡µ‘¡ªŸπ¡’º≈„Àâª√‘¡“≥øÕ øÕ√— ∑’Ë
∑¥ Õ∫¥â«¬«‘∏’ Double acid  Ÿß°«à“«‘∏’Õ◊ËπÕ¬à“ß¡“° „π
¥‘π™ÿ¥∫“ßπ√“·≈–π“∑Õπ∑’Ë‰¡à¡’°“√„ÀâªÿÜ¬øÕ øÕ√— ·≈–
„ÀâªÿÜ¬„πÕ—µ√“µË”°«à“ 100 ·≈– 400 °°./‡Œ°µ“√å µ“¡≈”¥—∫
·µà‡¡◊ËÕ„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ Ÿßæ∫«à“«‘∏’ Bray 2 ·≈–
Mehlich 3 „Àâ§à“∑’Ë Ÿß°«à“«‘∏’Õ◊Ëπ„π∑ÿ°™ÿ¥¥‘π (Figure 3)

ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1

Table 5. Mean of dry matter weight (g pot-1) of corn at different rates of phosphorus

in limed and unlimed treatments of each soil.

    Rate of Phosphorus (kg hectare-1)
  Soil Series

0 50 100 200 400 600 800

Ba unLime 1.059 3.430 5.289 4.980 6.721 7.210 5.732
Lime 1.520 8.485 9.184 8.886 7.017 8.313 9.451
Control 1.282

Ak unLime 1.442 8.169 10.265 11.249 9.935 14.426 17.573
Lime 1.857 11.571 14.229 15.245 13.873 21.656 15.694
Control 0.900

Ntn unLime 1.858 6.054 7.273 7.992 6.700 7.686 6.765
Lime 1.430 9.519 8.112 10.440 10.754 9.410 12.908
Control 1.841

Pk unLime 1.071 6.366 4.041 6.257 0.831 * *
Lime 1.269 6.479 6.765 12.935 6.086 7.200 *
Control 1.115

Kh unLime 1.356 2.906 2.873 5.263 3.783 0.304 *
Lime 3.222 8.024 9.097 7.475 7.164 4.649 6.774
Control 1.727

* corn died at the beginning of growth
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Figure 1. Relationship between P added and P uptake by corn in limed and unlimed treat-

ments of each soil.
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Figure 2. Soil P tested by Bray 1, Bray 2, Double acid and Mehlich 3 methods influenced

by rate of P added in unlimed treatments of each soil.
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Figure 3. Soil P tested by Bray 1, Bray 2, Double acid and Mehlich 3 methods influenced

by rates of P added in limed treatments of each soil.
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Bray 2  Double acid ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—∫
Õ—µ√“øÕ øÕ√— ∑’Ë‡µ‘¡≈ß„π¥‘π∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡
·≈–‰¡à‡µ‘¡ªŸπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.01) „π∑ÿ°
™ÿ¥¥‘π   ‚¥¬ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’
Double acid ¡’§«“¡ —¡æ—π∏å°—∫Õ—µ√“øÕ øÕ√— ∑’Ë‡µ‘¡≈ß
„π¥‘π§àÕπ¢â“ßµË”‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’Õ◊Ëπ„π∑√’µ‡¡π∑å∑’Ë¡’°“√
‡µ‘¡ªŸπ¢Õß™ÿ¥¥‘π∫“ßπ√“·≈–π“∑Õπ (Table 6)

4. ª√‘¡“≥øÕ øÕ√— ∑’Ë∑¥ Õ∫‰¥â„π¥‘π°—∫øÕ øÕ√— 

„π¢â“«‚æ¥·≈–øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â

®“°°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥
øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫‰¥â„π¥‘π°—∫ª√‘¡“≥øÕ øÕ√— ∑’Ë
«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥  æ∫«à“ à«π„À≠à¡’ ¡°“√§«“¡
 —¡æ—π∏å·∫∫ y = a + bx + cx2  ¬°‡«âπ„π∑√’µ‡¡π∑å∑’Ë
‰¡à‡µ‘¡ªŸπ¢Õß™ÿ¥¥‘π∫“ßπ√“∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 2

Double acid ·≈– Mehlich 3 ¡’ ¡°“√§«“¡ —¡æ—π∏å·∫∫
y = a + bx + cx2 + dx3 ·≈–„π∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ¢Õß
™ÿ¥¥‘ππ“∑Õπ∑ÿ°«‘∏’∑¥ Õ∫·≈–™ÿ¥¥‘π§ÕÀß å∑’Ë∑¥ Õ∫¥â«¬
«‘∏’ Bray 2  Double acid ·≈– Mehlich 3 ¡’ ¡°“√§«“¡
 —¡æ—π∏å·∫∫ y = a + b Ln(x) ‡™àπ‡¥’¬«°—∫∑√’µ‡¡π∑å∑’Ë¡’
°“√‡µ‘¡ªŸπ¢Õß™ÿ¥¥‘π∫“ßπ√“∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 2 ·≈–
Mehlich 3 ·≈–™ÿ¥¥‘ππ“∑Õπ∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Double

acid

ª√‘¡“≥øÕ øÕ√— ∑’Ë«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥∑—Èß„π
∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ·≈–‰¡à‡µ‘¡ªŸπ¡’§«“¡ —¡æ—π∏å°—π
Õ¬à“ß Ÿß°—∫ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’
Bray 1 (R2 = 0.809** - 0.922**)  Bray 2 (R2 = 0.797**

- 0.924**) ·≈– Mehlich 3 (R2 = 0.828** - 0.944**)

¢≥–∑’Ëª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Double

acid  ¡’§«“¡ —¡æ—π∏åÕ¬à“ß Ÿß°—∫ª√‘¡“≥øÕ øÕ√— ∑’Ë
«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥„π∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ¢Õß∑ÿ°™ÿ¥
¥‘π (R2 = 0.858** - 0.901**) ·µà¡’§«“¡ —¡æ—π∏åπâÕ¬
≈ß¡“°‡¡◊ËÕ¡’°“√‡µ‘¡ªŸπ„π™ÿ¥¥‘π∫“ßπ√“ (R2 = 0.722**)

Õà“«≈÷° (R2 = 0.694**) ·≈–π“∑Õπ (R2 = 0.538**) ‡¡◊ËÕ
π”ª√‘¡“≥øÕ øÕ√— ∑’Ë«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥¡“§”π«≥
À“ª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â·≈â«æ∫«à“ª√‘¡“≥
øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1   Bray 2

Double acid ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥
øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<

0.01) „π∑ÿ°™ÿ¥¥‘π∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡ªŸπ·≈–‰¡à
‡µ‘¡ªŸπ (Figure 4 ·≈– 5)  ‚¥¬ à«π„À≠à¡’ ¡°“√§«“¡
 —¡æ—π∏å·∫∫ y = a + bx + cx2 ¬°‡«âπ∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡
ªŸπ¢Õß™ÿ¥¥‘ππ“∑Õπ∑ÿ°«‘∏’∑¥ Õ∫·≈–∑√’µ‡¡π∑å∑’Ë¡’°“√
‡µ‘¡ªŸπ¢Õß™ÿ¥¥‘π∫“ßπ√“∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1  Bray

2  ·≈– Mehlich 3  ™ÿ¥¥‘πÕà“«≈÷°∑ÿ°«‘∏’∑¥ Õ∫·≈–™ÿ¥
¥‘ππ“∑Õπ∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Double acid ¡’ ¡°“√§«“¡

Table 6. Coefficient of determination (R2) for the relationship between

rates of P applied to soil and soil test P.

  Treatment Bray 1 Bray 2 Double acid Mehlich 3

Ba unlime 0.880** 0.884** 0.864** 0.878**
Lime 0.883** 0.853** 0.608** 0.841**

Ak unlime 0.902** 0.858** 0.829** 0.889**
Lime 0.908** 0.894** 0.863** 0.930**

Ntn unlime 0.877** 0.975** 0.950** 0.958**
Lime 0.869** 0.827** 0.592** 0.820**

Pk unlime 0.967** 0.930** 0.978** 0.964**
Lime 0.912** 0.954** 0.911** 0.933**

Kh unlime 0.802** 0.805** 0.795** 0.823**
Lime 0.904** 0.867** 0.863** 0.920**

** Correlation is significant (P<0.01)
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Figure 4. Relationships between P uptake by corn and soil P tested by Bray 1, Bray 2,

Double acid and Mehlick 3 in unlimed treatments of each soil.
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Figure 5. Relationships between P uptake by corn and soil P tested by Bray 1, Bray 2,

Double acid and Mehlick 3 in limed treatments of each soil.



Songklanakarin J. Sci. Technol.

Vol.27  No.2  Mar. - Apr. 2005 252

Assessment of phosphorus soil tests for some tropical acid soils

Leowarin, W., et al.

 —¡æ—π∏å·∫∫ y = a + b Ln(x) ¢≥–∑’Ë∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡
ªŸπ™ÿ¥¥‘π§ÕÀß å∑ÿ°«‘∏’∑¥ Õ∫¡’ ¡°“√§«“¡ —¡æ—π∏å·∫∫
y = a + bx + cx2 + dx3 ‚¥¬∑’Ëª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë
∑¥ Õ∫¥â«¬«‘∏’ Double acid ¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥
øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â (R2 = 0.503** - 0.651**)

πâÕ¬°«à“«‘∏’Õ◊ËπÊ (R2 = 0.671** - 0.909**) „π¥‘π∑’Ë¡’
°“√‡µ‘¡ªŸπ¬°‡«âπ™ÿ¥¥‘π§ÕÀß å

5. ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’µà“ßÊ

ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1

Bray 2 Double acid ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—π
Õ¬à“ß Ÿß (P<0.01) „π∑√’µ‡¡πµå∑’Ë‰¡à¡’°“√‡µ‘¡ªŸπ¢Õß∑ÿ°
™ÿ¥¥‘π (Table 7)  ”À√—∫∑√’µ‡¡πµå∑’Ë¡’°“√‡µ‘¡ªŸπª√‘¡“≥
øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1 Bray 2  Double

acid ·≈– Mehlich 3 ∑ÿ°«‘∏’ —¡æ—π∏å°—πÕ¬à“ß Ÿß (P<0.01)

¬°‡«âπ„π™ÿ¥¥‘π∫“ßπ√“∑’Ëª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫
¥â«¬«‘∏’ Double acid ¡’§«“¡ —¡æ—π∏å°—∫«‘∏’Õ◊ËπÊ §àÕπ¢â“ß
πâÕ¬ (Table 8)

«‘®“√≥åº≈

®“°º≈°“√»÷°…“æ∫«à“°“√„ÀâªÿÜ¬øÕ øÕ√— ∑”„Àâ
¢â“«‚æ¥¡’°“√‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ∑—Èß„π∑√’µ‡¡π∑å∑’Ë¡’°“√‡µ‘¡
ªŸπ·≈–‰¡à‡µ‘¡ªŸπ„π∑ÿ°™ÿ¥¥‘π· ¥ß„Àâ‡ÀÁπ«à“¥‘π°√¥„π
¿“§„µâ‡À≈à“π’È¡’ª√‘¡“≥øÕ øÕ√— µË”‰¡à‡æ’¬ßæÕµàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™‚¥¬º≈°“√«‘‡§√“–Àåª√‘¡“≥øÕ øÕ√— 
∑’Ë‡ªìπª√–‚¬™πå„π¥‘πæ∫«à“¥‘π∑ÿ°™ÿ¥¡’ª√‘¡“≥øÕ øÕ√— 
∑’Ë‡ªìπª√–‚¬™πåÕ¬Ÿà„π√–¥—∫µË”¡“°∂÷ßµË” (Bray2-P = 2.17-

5.91 ¡°./°°.) (Table 2)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Nilnond ·≈–§≥– (1986) °“√„ÀâªÿÜ¬øÕ øÕ√— ∑”„Àâæ◊™
¥Ÿ¥øÕ øÕ√— „ª„™â‰¥â¡“°¢÷Èπ  ‚¥¬æ∫«à“Õ—µ√“°“√„ÀâªÿÜ¬
øÕ øÕ√— ¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥øÕ øÕ√— „π¢â“«‚æ¥
·≈–ª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™âÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P<0.01) „π∑ÿ°™ÿ¥¥‘π ·≈– —¡æ—π∏å°—∫ª√‘¡“≥
øÕ øÕ√— ∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1 Bray 2 ·≈– Mehlich

3 Õ¬à“ß Ÿß (Table 6)  °“√‡µ‘¡ªŸπ∑”„Àâ¢â“«‚æ¥‡®√‘≠
‡µ‘∫‚µ‰¥â¥’°«à“‰¡à‡µ‘¡ªŸπ ∑—Èßπ’È‡π◊ËÕß®“°°“√‡µ‘¡ªŸπ∑”„Àâ

Table 7. Linear correlation coefficients (r) of relationships among various

P soil tests in unlime treatments.

 Soil Series Test Methods Bray 1 Bray 2 Double Acid

Ba Bray 2 0.998**
Double Acid 0.995** 0.997**
Mehlich 3 0.998** 0.998** 0.997**

Ak Bray 2 0.993**
Double Acid 0.974** 0.971**
Mehlich 3 0.984** 0.973** 0.967**

Ntn Bray 2 0.940**
Double Acid 0.945** 0.982**
Mehlich 3 0.937** 0.987** 0.987**

Pk Bray 2 0.969**
Double Acid 0.987** 0.968**
Mehlich 3 0.972** 0.959** 0.981**

Kh Bray 2 0.993**
Double Acid 0.994** 0.989**
Mehlich 3 0.995** 0.985** 0.989**

**  Correlation is significant at the 0.01 level (2-tailed)
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¢â“«‚æ¥ “¡“√∂¥Ÿ¥øÕ øÕ√— ‰ª„™â‰¥â‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∑√’µ‡¡π∑å∑’Ë
‰¡à‡µ‘¡ªŸπ·≈–¡’§«“¡·µ°µà“ß°—π¡“°¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√
„ÀâªÿÜ¬øÕ øÕ√— „π™ÿ¥¥‘ππ“∑Õπ  ¿Ÿ‡°Áµ  ·≈–§ÕÀß å
(Figure 1) ·µà‡¡◊ËÕ„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ Ÿß„π™ÿ¥¥‘π
¿Ÿ‡°Áµ·≈–§ÕÀß åæ∫«à“°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥µË”≈ß
¡“°®π‰¡à “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â‚¥¬‡©æ“–„π∑√’µ‡¡π∑å∑’Ë
‰¡à‡µ‘¡ªŸπ (Table 5) ∑—Èßπ’Èπà“®–‡π◊ËÕß®“°™ÿ¥¥‘π¿Ÿ‡°Áµ·≈–
§ÕÀß å¡’§à“§«“¡®ÿ„π°“√¥Ÿ¥´—∫øÕ øÕ√— µË” (208 ·≈–
39 ¡°./°°.µ“¡≈”¥—∫) ®÷ß “¡“√∂ª≈¥ª≈àÕ¬øÕ øÕ√— 
„Àâæ◊™¥Ÿ¥‰ª„™â‰¥â¡“°∑”„Àâª√‘¡“≥øÕ øÕ√— „π¢â“«‚æ¥ Ÿß
¡“°‚¥¬ª√‘¡“≥øÕ øÕ√— ∑’Ë«‘‡§√“–Àå‰¥â„π¢â“«‚æ¥∑’Ëª≈Ÿ°
„π∑√’µ‡¡π∑å∑’Ë‰¡à‡µ‘¡ªŸπ·≈–„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ 400

°°./‡Œ°µ“√å¢Õß¥‘π¿Ÿ‡°Áµ‡∑à“°—∫ 1.11% ·≈–„π∑√’µ‡¡π∑å
∑’Ë‰¡à‡µ‘¡ªŸπ·≈–„ÀâªÿÜ¬øÕ øÕ√— „πÕ—µ√“ 600 °°./‡Œ°µ“√å
¢Õß™ÿ¥¥‘π§ÕÀß å‡∑à“°—∫ 1.37% ´÷Ëß‡ªìπ√–¥—∫∑’Ë Ÿß¡“°
‰¡à‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥  ∑—Èßπ’È√–¥—∫
¢ÕßøÕ øÕ√— ∑’Ë‡À¡“– ¡„π¢â“«‚æ¥∑’Ë¡’§«“¡ Ÿßª√–¡“≥
30  ´¡.  §«√Õ¬Ÿà√–À«à“ß  0.3  ∂÷ß  0.5%  (Reuter and

Robinson, 1986)  πÕ°®“°π’È√–¥—∫øÕ øÕ√— ∑’Ë Ÿß‡°‘π‰ª
¬—ß¡’º≈„Àâ‡°‘¥°“√¢“¥∏“µÿ —ß°– ’ (Csatho et al., 1997)

÷́Ëß¢â“«‚æ¥‡ªìπæ◊™∑’Ë¡’§«“¡‰«µàÕ°“√¢“¥∏“µÿ —ß°– ’ Ÿß
(Mengel and Rehm, 1999)

ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1

Bray 2 ·≈– Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß Ÿß„π∑ÿ°
™ÿ¥¥‘π (Table 7 ·≈– 8)  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
Mehlich (1984) Chilimba ·≈–§≥– (1999)  Burt ·≈–
§≥– (2002) ·≈– Ebeling ·≈–§≥– (2003) ´÷Ëßæ∫«à“
ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’ Bray 1 ·≈–
Mehlich 3 ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß Ÿß  Mallarino ·≈–
Sawyers (1999) æ∫«à“§«“¡ —¡æ—π∏å√–À«à“ß°“√µÕ∫ πÕß
¢Õßæ◊™µàÕªÿÜ¬øÕ øÕ√— °—∫ª√‘¡“≥øÕ øÕ√— „π¥‘π∑’Ë
∑¥ Õ∫¥â«¬«‘∏’ Bray 1 ·≈– Mehlich 3 §≈â“¬§≈÷ß°—π„π
¥‘π∑’Ë‡ªìπ°≈“ß·≈–¥‘π°√¥ (pH < 7.3) πÕ°®“°π’Èª√‘¡“≥
øÕ øÕ√— „π¥‘π∑’Ë∑¥ Õ∫¥â«¬«‘∏’  Bray 1  Bray 2  ·≈–
Mehlich 3 ¬—ß¡’§«“¡ —¡æ—π∏å°—∫øÕ øÕ√— „π¢â“«‚æ¥
·≈–øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â∑—Èß„π¥‘π∑’Ë¡’·≈–‰¡à¡’°“√
‡µ‘¡ªŸπ (Figure 4 ·≈– 5)  · ¥ß„Àâ‡ÀÁπ«à“°“√∑¥ Õ∫

Table 8. Linear correlation coefficients (r) of relationships among various

P soil tests in lime treatments.

 Soil Series Test Methods Bray 1 Bray 2 Double Acid

Ba Bray 2 0.994**
Double Acid 0.723** 0.744**
Mehlich 3 0.993** 0.990** 0.745**

Ak Bray 2 0.909**
Double Acid 0.964** 0.953**
Mehlich 3 0.991** 0.915** 0.957**

Ntn Bray 2 0.985**
Double Acid 0.914** 0.923**
Mehlich 3 0.990** 0.995** 0.930**

Pk Bray 2 0.986**
Double Acid 0.991** 0.992**
Mehlich 3 0.992** 0.996** 0.995**

Kh Bray 2 0.990**
Double Acid 0.987** 0.983**
Mehlich 3 0.989** 0.980** 0.972**

**  Correlation is significant at the 0.01 level (2-tailed)
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øÕ øÕ√— „π¥‘π¥â«¬«‘∏’ Bray 1 ·≈– Mehlich 3  “¡“√∂
ª√–‡¡‘π√–¥—∫§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√— „π¥‘π‰¥â¥’
‡™àπ‡¥’¬«°—∫«‘∏’ Bray 2   Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Ussiri

·≈–§≥– (1998)  ¢≥–∑’Ë«‘∏’ Double acid ‰¡à‡À¡“– ¡
 ”À√—∫¥‘π∑’Ë¡’°“√‡µ‘¡ªŸπ‡π◊ËÕß®“°¡’§«“¡ —¡æ—π∏å°—∫
ª√‘¡“≥øÕ øÕ√— ∑’Ë¢â“«‚æ¥¥Ÿ¥‰ª„™â§àÕπ¢â“ßµË”‡¡◊ËÕ‡∑’¬∫
°—∫«‘∏’Õ◊ËπÊ „π‡°◊Õ∫∑ÿ°™ÿ¥¥‘π∑’Ë¡’°“√‡µ‘¡ªŸπ (Figure 3)

°“√∑¥ Õ∫øÕ øÕ√— ¥â«¬«‘∏’ Bray 1 ·≈– Mehlich 3

®÷ß‡ªìπ∑“ß‡≈◊Õ°∑’Ëπà“ π„® ”À√—∫¥‘π°√¥‡¢µ√âÕπ„π¿“§„µâ
¢Õßª√–‡∑»‰∑¬‡π◊ËÕß®“°°“√∑¥ Õ∫øÕ øÕ√— ¥â«¬«‘∏’
Bray 1 ®–™à«¬„Àâ°“√„™â°√¥‰Œ‚¥√§≈Õ√‘°≈¥≈ß∂÷ß 4 ‡∑à“
‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ Bray 2 ·≈–«‘∏’ Mehlich 3  “¡“√∂„™â„π
°“√∑¥ Õ∫∏“µÿ‚æ·∑ ‡´’¬¡ ‚´‡¥’¬¡ ·§≈‡´’¬¡ ·¡°π’‡ ’́¬¡
·¡ß°“π’  ∑Õß·¥ß·≈– —ß°– ’„π¥‘π‰¥âÕ’°¥â«¬ (Mehlich,

1984)  ‚¥¬§à“∑’Ë«‘‡§√“–Àå‰¥â¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡∑’Ë∑¥ Õ∫¥â«¬«‘∏’
Ammonium Acetate ·≈–ª√‘¡“≥·¡ß°“π’  ∑Õß·¥ß
·≈– —ß°– ’∑’Ë∑¥ Õ∫¥â«¬«‘∏’ DTPA Õ¬à“ß Ÿß (Chilimba

et  al., 1999)

 √ÿª

°“√∑¥ Õ∫øÕ øÕ√— „π¥‘π¥â«¬«‘∏’ Bray 1 ·≈–
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Mehlich 3 ¬—ß “¡“√∂„™â„π°“√∑¥ Õ∫∏“µÿÕ“À“√„π¥‘π
‰¥âÀ≈“¬∏“µÿ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ°“√
«‘®—¬ª√–‡¿∑‡™◊ËÕ¡‚¬ß°—∫∫—≥±‘µ»÷°…“¢Õß¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å  ®÷ß¢Õ¢Õ∫§ÿ≥¡“ ≥ ‚Õ°“ π’È   ·≈–¢Õ
¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬åªØ‘∫—µ‘°“√«‘‡§√“–Àå°≈“ß §≥–
∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å∑ÿ°§π∑’Ë
¡’ à«π™à«¬„π°“√ª≈Ÿ°æ◊™∑¥≈Õß·≈–°“√«‘‡§√“–Àå„πÀâÕß
ªØ‘∫—µ‘°“√

‡Õ° “√Õâ“ßÕ‘ß

§≥“®“√¬å¿“§«‘™“∏√≥’»“ µ√å. 2539. §Ÿà¡◊ÕªØ‘∫—µ‘°“√«‘™“ª∞æ’
«‘∑¬“‡∫◊ÈÕßµâπ.  ¿“§«‘™“∏√≥’»“ µ√å  §≥–∑√—æ¬“°√
∏√√¡™“µ‘  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

 ¡»—°¥‘Ï ¡≥’æß»å. 2527. °“√«‘‡§√“–Àå¥‘π æ◊™ ·≈–ªÿÜ¬. ‚§√ß°“√
®—¥µ—Èß¿“§«‘™“∏√≥’»“ µ√å  §≥–∑√—æ¬“°√∏√√¡™“µ‘
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

 ¡»—°¥‘Ï ¡≥’æß»å. 2537. °“√«‘‡§√“–Àå¥‘π·≈–æ◊™. ¿“§«‘™“
∏√≥’»“ µ√å  §≥–∑√—æ¬“°√∏√√¡™“µ‘  ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å.

‡Õ‘∫ ‡¢’¬«√◊Ëπ√¡≥å. 2533. ¥‘π¢Õßª√–‡∑»‰∑¬. §≥–‡°…µ√
¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

Õ‘ √‘¬“¿√≥å  ÿ«√√≥™“µ√’.  2539.  °“√«‘‡§√“–Àåæ◊™.  Àπà«¬
ªØ‘∫—µ‘°“√«‘‡§√“–Àå°≈“ß   §≥–∑√—æ¬“°√∏√√¡™“µ‘
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

Blamey, F.P.C. and Edwards, D.G. 1988. Limitation of
food crop production in tropical acid soils. In

Soil Management Abstracts 3: Abstracts 872.
Bremner, J.M. and Mulvaney, C.S. 1982. Nitrogen-

Total.  In  Methods  of  Soil  Analysis.  Part  2;
Chemical and Microbiological Properties. 2nd

ed.(eds. A.L. Page, R.H. Miller, and D.R. Keeney)
pp. 595-624.  Soil Science Society of America,
Inc. Madison.

Burt, R., Mays, M.D., Benham, E.C. and Wilson, M.A.
2002.  Phosphorus  characterization  and  cor-
relation with properties of selected benmark soils
of the United States. Commun. Soil Sci. Plant
Anal. 33: 117-141.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 2 ¡’.§. - ‡¡.¬. 2548
°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫øÕ øÕ√— „π¥‘π°√¥‡¢µ√âÕπ∫“ß™π‘¥

«√√≥“  ‡≈’È¬««“√‘≥ ·≈–§≥–255

Chilimba, A.D.C., Mughogho, S.K. and Wendt, J. 1999.
Mehlich 3 or modified Olsen for soil testing in
Malawi. Commun. Soil Sci. Plant  Anal. 30: 1231-
1250.

Choudhury, F.A. 1986. Problems encountered in soil
phosphorus determination. Thai J. Agric. Sci. 19:
67-73.

Ebeling,  A.M.,  Cooperband,  L.R.  and  Bundy,  L.G.
2003.  Phosphorus  source  effects  on  soil  test
phosphorus  and  forms  of  phosphorus  in  soil.
Commun. Soil Sci. Plant Anal. 34: 1897-1917.

Fageria, N.K. 1991. Response of cowpea to phosphorus
in an Oxisol with special reference to dry matter
production and mineral ion contents. Tropical
Agriculture 68: 384-388.

Fernandes, M.L.V. and Coutinho, J.F. 1999. Effect of
liming and phosphate application on sudangrass
growth  and  phosphorus  availabilty  in  two
temperate acid soils. Commun. Soil Sci. Plant
Anal. 30: 855-871.

Guo, F.  and Yost, S.R. 1999. Quantified the available
soil phosphorus pool with the acid ammonium
oxalate method. Soil Sci. Soc. Am. J. 63: 651-
656.

Hamazaki, T. and Paningbatan, Jr.E.P. 1988. Procedures
for Soil Analysis. Cooperative Research between
College  of  Agriculture  University  of  the
Philipines at Los Banos (UPLB) and Tropical
Agriculture Research Center (TARC), Ministry
of Agriculture, Forestry and Fisheries of Japan.
Department of Soil Science, College of Agri-
culture, University of Philipines at Los Banos,
Los Banos, Laguna, The Philipines.

Hillard, J.B., Haby, V.A. and Hons, F.M.. 1992. Annual
ryegrass response to limestone and phosphorus
on an Ultisol. J. Plant Nutr.  15: 1253-1268.

Kato, N. and Owa, N. 1989.  Kinetics of phosphorus
adsorption by sandy and clayey soils. Soil Sci.
Plant Nutr. 35: 119-129.

Kuo,  S.  1990.  Phosphate  sorption  implications  on
phosphorus soil tests and uptake by corn.  Soil
Sci. Soc. Am. J. 54: 131-135.

Mallario,  A.  and  Sawyers,  J.E.  1999.  Interpreting
Mehlich-3  soil  test  results.  Intergrated  Crop
Management. Department of Entomology, Iowa
State University, Ames.

Mehlich, A. 1984. Mehlich 3 soil test extractant: A
modification of Mehlich 2 extractant. Commun.
Soil Sci. Plant Anal. 15: 1409-1416.

Mengel,  D.  and  Rehm,  G.  1999.  Fundamentals  of
fertilizer  application  In  Handbook  of  Soil
Science. (eds. Summner M. E.)  pp. D-155 - D-
174. CRC Press, Boca Raton.

Nilnond, C., Panapitakkul, N., Nualsri, C., Pantanahirun,
W.,  Aitken,  R.L.  and  Asher,  C.J.  1986.  Soil
fertility assessment in southern Thailand.  XIII
Congress of the International Soc. of Soil Sci.
p.887-888.

Olsen, S.R. and Sommers, L.E. 1982.  Phosphorus. In

Methods of Soil Analysis. Part 2; Chemical and
Microbiological  Properties.  2nd  ed.  (eds.  A.L.
Page, R.H. Miller, and D.R. Keeney) pp.403-
430.  Soil  Science  Society  of  America,  Inc.
Madison.

Olson, R.V. and Ellis, Jr.R. 1982. Iron. In Methods of
Soil  Analysis.  Part  2;  Chemical  and  micro-
biological properties. 2nd ed. (eds. A.L. Page, R.H.
Miller,  and  D.R.  Keeney)  pp.301-312.  Soil
Science Society of America, Inc. Madison.

Oweczkin,  J.  and  Kerven,  G.  1980.  Methods  of
Analysis  for  Nitrogen,  Phosphorus,  Sulphur,
and Potassium in Plant Tissue. Department of
Agriculture, University of Queensland.

Reuter, D.J. and Robinson, J.B. 1986. Plant analysis:
An interpretation manual. Inkata Press Limited,
Melbourne and Sydney.

Saharawat, K.L. and Sika, M. 2003. Direct and residual
phosphorus effects on soil test values and their
relationships with grain yield and phosphorus
uptake of upland rice on Ultisol.Commun. Soil
Sci. Plant Anal. 33: 321-332.

Saleque,  M.A.,  Abedin,  M.J.,  Panaullah,  G.M.  and
Bhuiyan,  N.I.  1998.  Yield  and  phosphorus
efficiency of some lowland rice varieties at
different levels of soil-available phosphorus.
Commun. Soil Sci. Plant Anal. 29: 2905-2916.

Sanyal, S.K., De Datta, S.K. and Chan, P.Y. 1993.
Phosphate sorption-desorption behavior of some
acidic soils of south and southeast Asia. Soil Sci.
Soc. Am. J. 57: 937-945.

Takahashi, S. 1999.  Repeated Bray-2 extractions of an
Inceptisol and an Andisol. Commun. Soil Sci.



Songklanakarin J. Sci. Technol.

Vol.27  No.2  Mar. - Apr. 2005 256

Assessment of phosphorus soil tests for some tropical acid soils

Leowarin, W., et al.

Plant Anal. 30: 535-543.
Thomas, G.W. 1982. Exchangeable cations. In Methods

of Soil Analysis. Part 2; Chemical and Micro-
biological Properties. 2nd ed. (eds. A.L. Page, R.H.
Miller,  and  D.R.  Keeney)  pp.159-165.  Soil
Science Society of America, Inc. Madison.

Ussiri,  D.A.,  Mnkeni,  P.N.S.,  Mackenzie,  A.F.  and
Semoka,  J.M.R.  1998.  Soil  test  calibration
stidies for formulation of phosphorus fertilizer
recommendations for maize in Morogoro District,
Tanzania.  I.  Evaluation  of  soil  test  methods.
Commun. Soil Sci. Plant Anal. 29: 2801-2813.


