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Abstract
Dam-ampai, S., Nilnond, C. and Onthong, C.

Effect of some soil amendments on soil properties and plant growth in

Southern Thailand acid upland soil
Songklanakarin J. Sci. Technol., 2007, 29(1) : 117-131

One of the major factors  limiting plant growth is acid soil. In general lime is used for soil amendment

in acid soil. However,  It has been reported that gypsum or phosphogypsum can be used for ameliorating soil

acidity. Pot experiment was conducted to study the effects of lime, phosphogypsum and kieserite on soil

properties and plant growth in Kho Hong soil series (coarse loamy, kaolinitic,isohyperthermic, Typic

Kandiudults) which was considered as acid upland soil (pH 5.07). Sweet corn variety INSEE 2 was used as the

test crop. The experiment was a completely randomized design with 4 replications and 19 treatments as

follow : unamended, application of hydrated lime and dolomite to raise soil pH at 5.5, application of hydrated

lime and dolomite combined with phosphogypsum at the rate that can supply calcium 0.25, 0.50,0.75 and 1
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time of both limes, application of hydrated lime and dolomite combined with kieserite at the rate 0.25, 0.50,

0.75 and 1 times of sulfur requirement for corn (40 kg S ha-1).  The result showed that shoot and root dry

weights of corn were increased when lime materials, phosphogypsum and kieserite were applied and the dry

matter weights were increased according to the increasing of phosphogypsum and kieserite. The maximum

shoot dry weight  (18.98 g pot-1) was obtained when 1 times of kieserite was supplied with dolomite and was

significantly (P<0.01) higher than those of the unamended treatment, only hydrated lime and dolomite

treatments, which had dry weights of 12.64, 15.18 and 15.67 g pot-1 respectively. Phosphorus and K uptake

were not significantly different in all treatments and the lowest uptake of N, Ca, Mg and S was obtained in the

unamended treatment. The maximum uptake of N (512.10 mg pot-1) was found when 0.5 times of

phosphogypsum was applied together with dolomite. Calcium and Mg uptake was likely to increase accord-

ing to the increasing rate of soil amendment application. Highest uptake of Ca (42.51 mg pot-1) was obtained

when 0.75 times of phosphogypsum was applied together with dolomite and maximum uptake of Mg (54.12

mg pot-1) was found when 1 times of kieserite was supplied with dolomite. Sulfur uptake was also increased

when increasing the rate of phosphogypsum and kieserite application and maximum uptake of S (26.00 mg

pot-1) was obtain when 0.75 times of phosphogypsum was supplied with lime. Application of limes combined

with phosphogypsum and kieserite could increase Ca, Mg and S and was significantly decrease

 exchangeable acidity and aluminum of soils. It was found that application of dolomite and phosphogypsum

at the rate of 0.5 time of Ca in dolomite resulted in the minimum decrease of exchangeable aluminum (0.27

cmol(+) kg-1).
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§«“¡‡ªìπ°√¥¢Õß¥‘π‡ªìπªí®®—¬∑’Ë ”§—≠ª√–°“√Àπ÷Ëß∑’Ë¡’º≈µàÕ°“√®”°—¥°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ °“√„™âªŸπ

‡ªìπ«‘∏’∑’Ëπ‘¬¡‚¥¬∑—Ë«‰ª‡æ◊ËÕ‡æ‘Ë¡ pH ¥‘π πÕ°®“°π’È¬—ß¡’°“√„™â«— ¥ÿÕ◊ËπÊ‡™àπ ¬‘ª´—¡‡æ◊ËÕª√—∫ª√ÿß¥‘π °“√∑¥≈Õßπ’È

‡ªìπ°“√∑¥≈Õß„π‡√◊Õπ°√–®°‡æ◊ËÕ»÷°…“ ¡∫—µ‘¢Õß¥‘π°√¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™®“°°“√„™â “√ª√—∫ª√ÿß¥‘π

ª√–‡¿∑ªŸπ√à«¡°—∫øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå„πÕ—µ√“µà“ßÊ «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å ¡’ 4 ́ È” ª√–°Õ∫

¥â«¬ 19 µ”√—∫∑¥≈Õß §◊Õ ‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π (control), „ àªŸπ¢“«, „ àªŸπ‚≈‰¡µå„Àâ¡’ pH 5.5, „ àøÕ ‚ø¬‘ª´—¡

√à«¡°—∫ªŸπ¢“«„Àâ¡’·§≈‡´’¬¡‡ªìπ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“¢Õß·§≈‡´’¬¡„πªŸπ¢“« „ àøÕ ‚ø¬‘ª´—¡√à«¡°—∫ªŸπ

‚¥‚≈‰¡µå„Àâ¡’·§≈‡´’¬¡‡ªìπ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“¢Õß·§≈‡´’¬¡„πªŸπ‚¥‚≈‰¡µå „ àªŸπ¢“«√à«¡°—∫§’‡´Õ‰√µå

‚¥¬„Àâ¡’°”¡–∂—π„πª√‘¡“≥ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“¢Õß§”·π–π” (40 kg S ha
-1
)  ·≈–„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’

‡´Õ‰√µå„πª√‘¡“≥ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“¢Õß§”·π–π” ª≈Ÿ°¢â“«‚æ¥À«“π‡ªìπæ◊™∑¥ Õ∫„π¥‘π°√¥™ÿ¥¥‘π§Õ

Àß å (coarse loamy, kaolinitic, isohyperthermic, Typic Kandiudults) ´÷Ëß‡ªìπ¥‘π°√¥ (pH 5.07) ∑’Ë¡’§«“¡Õÿ¥¡

 ¡∫Ÿ√≥åµË”  º≈°“√∑¥≈Õßæ∫«à“ °“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π∑ÿ°µ”√—∫∑¥≈Õß„ÀâπÈ”Àπ—°·Àâß¢Õßµâπ·≈–√“°¢â“«‚æ¥·µ°

µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ®“°°“√∑’Ë‰¡à¡’°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥«— ¥ÿ

ª√—∫ª√ÿß¥‘π∑’Ë„ à ‚¥¬µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåµ“¡§”·π–π” ‰¥âπÈ”Àπ—°·Àâßµâπ¢â“«‚æ¥ Ÿß ÿ¥

§◊Õ 18.98 g pot
-1
·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫∑’Ë‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«

§◊Õ 12.64, 15.18 ·≈– 15.67 g pot
-1
µ“¡≈”¥—∫  °“√¥Ÿ¥„™âøÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘  à«π

‰π‚µ√‡®π ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—ππ—Èπ„πµ”√—∫∑’Ë‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π¢â“«‚æ¥¥Ÿ¥„™â‰¥âµË” ÿ¥
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 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–119

‚¥¬°“√¥Ÿ¥„™â‰π‚µ√‡®π Ÿß ÿ¥„πµ”√—∫∑¥≈Õß∑’Ë„ à‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë 0.5 ‡∑à“ §◊Õ 512.10 mg pot
-1
  à«π

·§≈‡´’¬¡¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡øÕ ‚ø¬‘ª´—¡∑’Ë„ à ·≈– Ÿß ÿ¥„πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡

0.75 ‡∑à“ §◊Õ 42.51 mg pot
-1
  ”À√—∫·¡°π’‡´’¬¡‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥§’‡´Õ‰√µå∑’Ë„ à‡æ‘Ë¡  ´÷Ëß°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡

°—∫§’‡´Õ‰√µå∑’Ë 1 ‡∑à“¢â“«‚æ¥¥Ÿ¥„™â·¡°π’‡´’¬¡‰¥â Ÿß ÿ¥ §◊Õ 54.12 mg pot
-1
 ‡™àπ‡¥’¬«°—∫°“√¥Ÿ¥„™â°”¡–∂—π∑’Ë‡æ‘Ë¡

¢÷Èπµ“¡øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå∑’Ë„ à‡æ‘Ë¡ ‚¥¬°“√„ àªŸπ¢“«√à«¡°—∫øÕ ‚ø¬‘ª´—¡ 0.75 ‡∑à“¢â“«‚æ¥¥Ÿ¥„™â°”¡–-

∂—π Ÿß ÿ¥§◊Õ 26.00mg pot
-1
°“√„ àªŸπ√à«¡°—∫øÕ ‚ø¬‘ª —́¡·≈–§’‡´Õ‰√µå∑”„ÀâÕ–≈Ÿ¡‘π—¡„π¥‘π≈¥≈ß∑ÿ°µ”√—∫∑¥≈Õß ‚¥¬

°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë 0.5 ‡∑à“∑”„ÀâÕ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â „π¥‘πµË” ÿ¥§◊Õ 0.27 cmol(+)kg
-1

æ◊Èπ∑’Ë∑“ß°“√‡°…µ√„π¿“§„µâ à«π„À≠à¡’ ¿“æ¥‘π
‡ªìπ°√¥ §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë ª√–¡“≥ 27 ≈â“π‰√à (‡®√‘≠ ·≈–
§≥–, 2540) À√◊Õ 51% ¢Õßæ◊Èπ∑’Ë¿“§„µâ (‡Õ‘∫, 2533) ∑—Èßπ’È
‡π◊ËÕß¡“®“° ¿“æ¿Ÿ¡‘Õ“°“»¿“§„µâ‡ªìπ·∫∫√âÕπ™◊Èπ Ωπµ°
™ÿ°¥‘πºà“π°√–∫«π°“√™–≈â“ß¡“π“π ∑”„Àâ∏“µÿÕ“À“√∑’Ë¡’
ª√–®ÿ∫«°∑’Ë‡ªìπ¥à“ß ‰¥â·°à ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°-
π’‡ ’́¬¡ ·≈–‚´‡¥’¬¡ ∂Ÿ°™–≈â“ßÀ√◊Õ‡§≈◊ËÕπ¬â“¬ÕÕ°‰ª  àßº≈
„Àâ§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π≈¥≈ß °“√ª√—∫ª√ÿß¥‘π°√¥‚¥¬
°“√„ àªŸπ (liming) ‡æ◊ËÕ¬°√–¥—∫§«“¡‡ªìπ°√¥‡ªìπ¥à“ß
¢Õß¥‘π (soil pH) „Àâ Ÿß¢÷Èπ®π∂÷ß√–¥—∫∑’Ë∏“µÿÕ“À“√æ◊™„π
¥‘π “¡“√∂≈–≈“¬ÕÕ°¡“„π√Ÿª∑’Ëæ◊™ “¡“√∂¥Ÿ¥‰ª„™â‰¥â Ÿß
 ÿ¥·≈–≈¥§«“¡ “¡“√∂„π°“√≈–≈“¬¢Õß∏“µÿÕ“À“√∑’Ë‡ªìπ
æ‘…µàÕæ◊™‡™àπ Õ–≈Ÿ¡‘π—¡ ‡À≈Á° ·≈–·¡ß°“π’ ‰¥â πÕ°®“°
π’È°“√„ àªŸπ¬—ß‡ªìπ°“√‡æ‘Ë¡∏“µÿ·§≈‡´’¬¡·≈–·¡°π’‡ ’́¬¡
„Àâ°—∫¥‘πÕ’°∑“ßÀπ÷Ëß§◊Õ ªŸπ¢“«„Àâ·§≈‡´’¬¡  à«πªŸπ‚¥‚≈-
‰¡µå„Àâ∑—Èß·§≈‡ ’́¬¡·≈–·¡°π’‡ ’́¬¡ Õ¬à“ß‰√°Áµ“¡°“√„ àªŸπ
 “¡“√∂≈¥§«“¡‡ªìπ°√¥¢Õß¥‘π‰¥â‡©æ“–„π√–¥—∫™—Èπ‰∂
æ√«π‡∑à“π—Èπ ‡π◊ËÕß®“°ªŸπ‰¡à “¡“√∂‡§≈◊ËÕπ∑’Ë≈ß‰ª„π¥‘π™—Èπ
≈à“ß‰¥â·≈–°“√„ àªŸπ„π¥‘π™—Èπ≈à“ßπ—Èπ∑”‰¥â¬“°·≈–§à“„™â
®à“¬ Ÿß (Farina et al., 2000) ∑—Èßπ’È§«“¡‡ªìπ°√¥¢Õß¥‘π
™—Èπ≈à“ß‡ªìπ¢âÕ®”°—¥Õ¬à“ß¬‘ËßµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™À≈“¬
™π‘¥  ‡π◊ËÕß®“°¥‘π™—Èπ≈à“ß à«π„À≠à¢“¥·§≈‡´’¬¡  ·≈–¡’
§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡ √“°æ◊™‡®√‘≠¢¬“¬‰¥âπâÕ¬‡ªìπ
 “‡Àµÿ„Àâæ◊™¢“¥πÈ”·≈–∏“µÿÕ“À“√

°“√„™â¬‘ª´—¡‡ªìπ«‘∏’∑’Ë„™âª√—∫ª√ÿß¥‘π°√¥™—Èπ≈à“ß ·µà
°“√„ à¬‘ª´—¡≈ß„π¥‘πÕ¬à“ß‡¥’¬«‰¡à∑”„Àâ§à“§«“¡‡ªìπ°√¥
¥à“ß¢Õß¥‘π°√¥‡æ‘Ë¡¢÷ÈπÀ√◊Õ‡ª≈’Ë¬π·ª≈ß¡“°π—° ·≈–‰¡à
∑”„Àâº≈º≈‘µæ◊™‡æ‘Ë¡¢÷Èπ (‡®√‘≠ ·≈–§≥–, 2540)  π◊ËÕß®“°
∏“µÿÕ“À“√æ◊™„π¥‘πÕ“®Õ¬Ÿà„π√Ÿª∑’Ë‰¡à‡ªìπª√–‚¬™πå°—∫æ◊™

 ¥—ßπ—Èπ°“√„ àªŸπ√à«¡°—∫¬‘ª´—¡®÷ß‡ªìπ·π«∑“ß„π°“√
ª√—∫ª√ÿß¥‘π°√¥∑—Èß√–¥—∫¥‘π∫π·≈–¥‘π≈à“ß‰¥âÕ’°∑“ßÀπ÷Ëß
(Ismail et al.,1993; Farina and Channon, 1988; Farina

et al.,2000) «— ¥ÿªŸπ‡¡◊ËÕ„ à≈ß„π¥‘π°√¥∑’Ë¡’§«“¡™◊Èπ®– “-
¡“√∂≈¥§«“¡‡ªìπ°√¥„π¥‘π∫π ∑”„Àâ pH ¢Õß¥‘π∫π‡æ‘Ë¡
¢÷Èπ‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ( ÿ¡“≈’,2536; ‡®√‘≠
·≈–§≥–, 2540)¢≥–‡¥’¬«°—π¬‘ª —́¡ ÷́Ëß≈–≈“¬πÈ”‰¥âßà“¬π—Èπ
·µ°µ—«„Àâ∏“µÿ·§≈‡ ’́¬¡ ·≈– —́≈‡øµ ‚¥¬∑’Ë́ —≈‡øµ®–‡§≈◊ËÕπ
∑’Ë®“°¥‘π∫π Ÿà¥‘π≈à“ß·≈–∑”ªØ‘°‘√‘¬“°—∫Õ–≈Ÿ¡‘π—¡Õ‘ √–„π “√
≈–≈“¬¥‘π‡°‘¥‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπÕ–≈Ÿ¡‘π—¡´—≈‡øµ ( Al

SO
4
+) ́ ÷Ëß‰¡à‡ªìπæ‘…°—∫æ◊™  ∏“µÿ·¡°π’‡ ’́¬¡„π¥‘πÕ“®≈¥≈ß

‰¥â‡π◊ËÕß®“°∂Ÿ°·∑π∑’Ë‚¥¬·§≈‡´’¬¡À“°¡’°“√„ àªŸπ√à«¡°—∫
¬‘ª —́¡„πÕ—µ√“∑’Ë‰¡à‡À¡“– ¡ (Sumner,1993)°“√„™âªŸπ‚¥-
‚≈‰¡µǻ ÷Ëß “¡“√∂ª√—∫ª√ÿß¥‘π°√¥·≈–¡’·¡°π’‡ ’́¬¡‡ªìπÕß§å
ª√–°Õ∫·≈–À“‰¥âßà“¬·∑πªŸπ¢“«„ à√à«¡°—∫¬‘ª —́¡Õ“®®–≈¥
ªí≠À“π’È‰¥â ·≈–¬—ß “¡“√∂‡æ‘Ë¡∏“µÿ·¡°π’‡ ’́¬¡·≈–´—≈
‡øÕ√ǻ ÷Ëß¡—°®–¡’Õ¬Ÿà„πª√‘¡“≥‰¡à‡æ’¬ßæÕ„π¥‘π°√¥ ‡ªìπ°“√
∑¥·∑π°“√„™â§’‡´Õ‰√µå ∑’Ë„Àâ∏“µÿ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π
(27% MgO, 23% S) ´÷Ëß¡’√“§“·æß‰¥â πÕ°®“°π’È°“√„™â
 “√ª√—∫ª√ÿß¥‘π‚¥¬‡©æ“–«— ¥ÿ¬‘ª´—¡∫“ß™π‘¥∑’ËÀ“ßà“¬·≈–
¡’√“§“∂Ÿ°„πª√–‡∑» ‡™àπ øÕ ‚ø¬‘ª´—¡ °ÁÕ“®¡’»—°¬¿“æ
„π°“√≈¥ªí≠À“¥‘π°√¥™—Èπ≈à“ß ‡æ‘Ë¡·§≈‡ ’́¬¡·≈–°”-
¡–∂—π„Àâ·°à¥‘π‰¥â‡™àπ‡¥’¬«°—π¥—ßπ—Èπ°“√»÷°…“‡æ◊ËÕ§—¥‡≈◊Õ°
«— ¥ÿªŸπÀ√◊Õ “√ª√—∫ª√ÿß¥‘π„πÕ—µ√“∑’Ë‡À¡“– ¡‡æ◊ËÕª√—∫
ª√ÿß§ÿ≥¿“æ¢Õß¥‘π°√¥∑’Ë¥Õπ¿“§„µâ„ÀâÕ¬Ÿà„π ¿“«–∑’Ë
‡À¡“– ¡°—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√
„™âªÿÜ¬·≈–§ÿâ¡§à“°—∫°“√≈ß∑ÿπ®÷ß¡’§«“¡®”‡ªìπ °“√»÷°…“π’È
®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ ¡∫—µ‘‡§¡’∑’Ë ”§—≠¢Õß¥‘π·≈–
°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™®“°°“√„™â “√ª√—∫ª√ÿß¥‘πª√–‡¿∑
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ªŸπ√à«¡°—∫°“√„™âøÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå„πÕ—µ√“µà“ßÊ
°—π„π°“√ª√—∫ª√ÿß¥‘π°√¥

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

∑”°“√∑¥≈Õß„π‡√◊Õπ°√–®° ‚¥¬„™â¥‘π™ÿ¥§ÕÀß å
(coarse loamy, kaolinitic, isohyperthermic, Typic Kan-

diudults) ∑’Ë ÿà¡‡°Á∫„π√–¥—∫§«“¡≈÷° 0-15 ´¡.®“°·ª≈ß
ª≈Ÿ°¬“ßæ“√“¢Õß‡°…µ√°√∫â“π‰√à µ.∫â“πæ√ÿ Õ.À“¥„À≠à
®. ß¢≈“ ª≈Ÿ°¢â“«‚æ¥À«“π‡ªìπæ◊™∑¥ Õ∫„π¥‘π∑’Ë¡’°“√
ª√—∫ª√ÿß‚¥¬„™â«— ¥ÿªŸπ 2 ™π‘¥ §◊ÕªŸπ¢“« ·≈–ªŸπ‚¥‚≈‰¡µå
¬°√–¥—∫ pH ¥‘πª√–¡“≥ 5.5 √à«¡°—∫°“√„™âøÕ ‚ø¬‘ª´—¡

·≈–§’‡´Õ‰√µå «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å
ª√–°Õ∫¥â«¬ 19 °√√¡«‘∏’ 4 ´È”  §◊Õ‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π
(control) À√◊Õ™ÿ¥§«∫§ÿ¡, „ àªŸπ¢“« ·≈–ªŸπ‚¥‚≈‰¡µå„Àâ¡’
pH 5.5, „ àøÕ ‚ø¬‘ª —́¡√à«¡°—∫ªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå„Àâ
¡’·§≈‡´’¬¡‡ªìπ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“∑’Ë‰¥â®“°ªŸπ
¢“«·≈–ªŸπ‚¥‚≈‰¡µå, „ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫
§’‡´Õ‰√µå„Àâ¡’°”¡–∂—π„πª√‘¡“≥ 0.25, 0.5, 0.75 ·≈– 1
‡∑à“¢Õß§”·π–π”‚¥¬„™â¢âÕ¡Ÿ≈®“°§«“¡µâÕß°“√°”¡–∂—π
¢Õß¢â“«‚æ¥„π¥‘π‡π◊ÈÕÀ¬“∫§◊Õ 40 °°.µàÕ‡Œ°µ“√å (™—¬√—µπå
·≈–§≥–, 2538)  (Table 1)  ¡∫—µ‘¢Õß¥‘π·≈–«— ¥ÿª√—∫ª√ÿß
¥‘π· ¥ß„π Table 2 ·≈– 3

Table 1. Rate of soil amendments applied and nutrient adding in each treatment.

      pH (1:5, soil:water) 5.07
      Organic matter (Walkley and Black) 1.04 %
      Available P (Bray II) 4.12   mg kg

-1

      Exch. Ca (1 N NH
4
OAc pH7) 0.20  cmol (+) kg

-1

      Exch. Mg (1 N NH
4
OAc pH7) 0.09  cmol (+) kg

-1

      Exch. K (1 N NH
4
OAc pH7) 0.02 cmol (+) kg

-1

      Exch.Na (1 N NH
4
OAc pH7) 0.04  cmol (+) kg

-1

      Extr.SO
4

2-
(0.01 M Ca(H

2
PO

4
)

2
19.34 mg kg

-1

      Exch. Al (1 N KCl) 0.48  cmol (+) kg
-1

      Exch. acidity (1 N KCl) 0.83  cmol (+) kg
-1

      Texture (Hydrometer) Sandy loam

Table 2.  Some selected physical and chemical properties of soil

                used in the experiment.

‡¡◊ËÕ  L     = ªŸπ¢“« D = ªŸπ‚¥‚≈‰¡µå G = øÕ ‚ø¬‘ª´—¡   K = §’‡´Õ‰√µå

             Soil amendment (g / 5 kg soil)                                  Nutrient adding (g / 5 kg soil)

   Ca(OH)
2 
      Dolomite       Phosphogypsum       Kieserite        Calcium       Magnesium       Sulfur

Control              -                    -                          -                            -                        -                      -  -
L                   0.1203               -                          -                            -                    0.0535                 -                      -
L+G0.25       0.1203               -                    0.0625                        -                    0.0669                 -              0.0087
L+G0.5         0.1203               -                    0.1305                        -                    0.0803                 -                  0.0174
L+G0.75       0.1203               -                    0.1957                        -                    0.0936                 -                  0.0261
L+G1            0.1203               -                    0.2610                        -                    0.1070                 -                  0.0348
D                       -            0.3580                      -                            -                   0.0885      0.0409 -
D+G0.25           -            0.3580      0.1040                         -                   0.1069      0.0409             0.0139
D+G0.5             -                0.3580      0.2080                         -                   0.1283      0.0409             0.0278
D+G0.75        -                0.3580               0.3120                         -                   0.1492      0.0409             0.0417
D+G1                -            0.3580               0.4160                         -                   0.1711      0.0409             0.0555
L+K0.25       0.1203              -                          -     0.0930              0.0535      0.0151             0.0214
L+K0.5         0.1203              -                          -     0.1859              0.0535      0.0303             0.0428
L+K0.75       0.1203              -                          -     0.2789              0.0535             0.0454             0.0641
L+K1            0.1203              -                          -     0.3719              0.0535             0.0605             0.0855
D+K0.25        -                0.3580           -     0.0930              0.0885             0.0561             0.0214
D+K0.5             -                0.3580           -     0.1859              0.0885             0.0712             0.0428
D+K0.75        -                0.3580                    -     0.2789              0.0885             0.0863             0.0641
D+K1              -            0.3580           -     0.3719              0.0885             0.1015             0.0855

Treatment
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Table 3.  Chemical composition of three soil

                amendments used in the experiment.

            Soil amendment

   Ca(OH)
2
   CaMg(CO

3
)

2
    Phosphogypsum

Ca (%)        44.47 23.82 20.50
Mg (%)          0.21 11.43 <0.01
P (%)       <0.10   0.18 <0.10
S (%)         0.14 <0.10 13.35
Fe (mg kg

-1
)   568.22        1860.87 58.09

Mn (mg kg
-1
) 139.43           372.53                  7.32

Cu (mg kg
-1
)      4.05 11.32   3.20

Zn (mg kg
-1
)   1 5.88 27.84                  2.71

π”¥‘π∑’Ë√àÕπºà“πµ–·°√ß¢π“¥™àÕßµ“ 0.5 ́ ¡.®”π«π 5°°.
∫√√®ÿ∂ÿß¥”æ≈“ µ‘° „ à«— ¥ÿªŸπ øÕ ‚ø¬‘ª —́¡ ·≈–§’‡´Õ‰√µå
µ“¡µ”√—∫°“√∑¥≈Õß §≈ÿ°‡§≈â“„Àâ‡¢â“°—πª≈àÕ¬®“°∑’Ë Ÿß 5´¡.
„Àâ°√–·∑°æ◊Èπ®”π«π 6 §√—Èß  ‡µ‘¡πÈ”®π‰¥â§«“¡™◊Èπ„π¥‘π
∑’Ë√–¥—∫§«“¡™◊Èπ π“¡ ª≈àÕ¬„Àâ “√ª√—∫ª√ÿß¥‘π∑”ªØ‘°‘√‘¬“
°—∫¥‘π‡ªìπ‡«≈“ 2  —ª¥“Àå „ à∏“µÿÕ“À“√æ◊Èπ∞“π (basal nu-

trient) ‚¥¬æ‘®“√≥“®“°§à“«‘‡§√“–Àå¥‘π·≈–§«“¡µâÕß°“√
∏“µÿÕ“À“√¢Õß¢â“«‚æ¥®“°¢âÕ¡Ÿ≈∑’Ë‰¥â¡’°“√»÷°…“ª≈Ÿ°¢â“«
‚æ¥„π¥‘π™ÿ¥‡π◊ÈÕÀ¬“∫ (™—¬√—µπå·≈–§≥–, 2538) ´÷Ëß¡’
≈—°…≥–„°≈â‡§’¬ß°—∫¥‘π™ÿ¥§ÕÀß å∑’Ë„™â∑¥≈Õß (Table 4) ª≈Ÿ°
¢â“«‚æ¥À«“π°√–∂“ß≈– 4 ‡¡≈Á¥ À≈—ß¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ
‰¥â 7 «—π ∂Õπ„Àâ‡À≈◊Õ°√–∂“ß≈– 2 µâπ  µ≈Õ¥°“√∑¥≈Õß
„Àâ√¥πÈ”¢â“«‚æ¥∑’Ë√–¥—∫ 80-100 % §«“¡™◊Èπ π“¡ ‡¡◊ËÕ
¢â“«‚æ¥Õ“¬ÿ 40 «—πÀ≈—ßßÕ° µ—¥µâπ‡æ◊ËÕ‡°Á∫ à«π‡Àπ◊Õ¥‘π
·≈–√“° π”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 65 oC®ππÈ”Àπ—°·Àâß§ß∑’Ë
∫—π∑÷°πÈ”Àπ—°·Àâß¢Õßµâπ πÈ”Àπ—°·Àâß¢Õß√“°π”
µ—«Õ¬à“ßæ◊™ ·≈–¥‘π«‘‡§√“–Àå∏“µÿÕ“À“√ ‡æ◊ËÕ»÷°…“§«“¡
‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√∑’Ëæ◊™ “¡“√∂¥Ÿ¥‰ª„™â‰¥â

°“√«‘‡§√“–Àå¥‘π

‡π◊ÈÕ¥‘π «‘‡§√“–Àå‚¥¬«‘∏’ hydrometer («√√≥“,
2538) pH ¥‘π (¥‘π:πÈ” = 1:5 )‚¥¬„™â pH meter Õ‘π∑√’¬
«—µ∂ÿ«‘‡§√“–Àå‚¥¬«‘∏’ Walkley and Black ·§≈‡ ’́¬¡
·¡°π’‡´’¬¡ ‚æ·∑ ‡´’¬¡ ‚´‡¥’¬¡ ∑’Ë·≈°‡ª≈’Ë¬π‰¥â ‚¥¬
 °—¥¥‘π¥â«¬ 1N NH

4
OAc pH 7 «—¥‚æ·∑ ‡´’¬¡·≈–

‚´‡¥’¬¡ ¥â«¬‡§√◊ËÕß flame  photometer   ”À√—∫·§≈‡´’¬¡

Table 4.  Forms and rates of nutrient elements used

              as basal application for all treatments.

Element             Form              Rate of application

 (kg element/ha)

     N  Urea          400
     P    NaH

2
PO

4
. 2H

2
O          250

     K  KCl          200
    Zn             ZnCl

2
           6

    Cu       CuCl
2
.2H

2
O            4

    Mn       MnCl
2
.4H

2
O            5

     B             H
3
BO

3
           2

    Mo    Na
2
MoO

4
. 2H

2
O          0.4

·≈–·¡°π’‡ ’́¬¡«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß atomic

absorptions pectrophotometer øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
(available P) ¥â«¬«‘∏’ Bray II À“°”¡–∂—π∑’Ë °—¥‰¥â¥â«¬
0.01 M Ca(H

2
PO

4
)

2
 ·≈â««—¥¥â«¬ UV-visiblespectropho-

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

N KCl ‡ªìπ “√ °—¥ ·≈–„™â NaOH ‰∑‡∑√µ “√ °—¥À“
§à“§«“¡‡ªìπ°√¥ ·≈–À“ª√‘¡“≥Õ–≈Ÿ¡‘π—¡‚¥¬«‘∏’ NaF com-

plexation- titration ‚¥¬‰∑‡∑√µ°—∫ HCl (®”‡ªìπ, 2545)

°“√«‘‡§√“–Àåæ◊™

À“‰π‚µ√‡®π∑—ÈßÀ¡¥‚¥¬«‘∏’ Kjeldahl ª√‘¡“≥øÕ -
øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡·≈–°”¡–∂—π‚¥¬
°“√¬àÕ¬µ—«Õ¬à“ßæ◊™„π°√¥º ¡‰πµ√‘°·≈–‡ªÕ√å§≈Õ√‘° (3
:1;V/V)  ·≈â«À“øÕ øÕ√— ∑—ÈßÀ¡¥‚¥¬«‘∏’ yellow molyb-

dovanadophosphoric acid  ”À√—∫‚æ·∑ ‡´’¬¡À“¥â«¬
flame photometer  à«π·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡ π”‰ª
«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß atomic absorption  spec-

trophotometer ·≈–°”¡–∂—π¥â«¬ UV-visible spectropho-

tometer (®”‡ªìπ, 2545)

º≈°“√∑¥≈Õß

°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥

®“°°“√∑¥≈Õßæ∫«à“°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π ªŸπ¢“«
ªŸπ‚¥‚≈‰¡µå‡æ◊ËÕ„Àâ pH ¥‘π ‡ªìπ 5.5 Õ¬à“ß‡¥’¬«·≈–„ à√à«¡
°—∫øÕ ‚ø¬‘ª —́¡ ·≈–§’‡´Õ‰√µå∑ÿ°µ”√—∫∑¥≈Õß ∑”„ÀâπÈ”

Element
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∑’Ë‰¥â®“°ªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå ‚¥¬∑’ËπÈ”Àπ—°·Àâßµâπ¢â“«
‚æ¥¡’§à“√–À«à“ß 15.79-17.12 °√—¡/°√–∂“ß„πµ”√—∫∑¥≈Õß
∑’Ë„ àªŸπ¢“«√à«¡°—∫øÕ ‚ø¬‘ª´—¡ ·≈– 16.36-17.26 °√—¡/

°√–∂“ß„πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡
÷́Ëß·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ„ àªŸπ¢“«

·≈–ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«§◊Õ 15.18 ·≈– 15.67 °√—¡/

°√–∂“ßµ“¡≈”¥—∫ (Figure 1) (a) ·≈– (b)

 ”À√—∫°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ-
‰√µå‚¥¬„Àâ¡’°”¡–∂—π„πÕ—µ√“ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“
¢Õß§”·π–π” (L+K0.25, L+K0.5, L+K0.75 L+K1 ·≈–
D+K0.25, D+K0.5, D+K0.75, D+K1) π—Èπæ∫«à“πÈ”Àπ—°
·Àâßµâπ¢â“«‚æ¥‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥§’‡´Õ‰√µå∑’Ë„ à ¡’§à“
√–À«à“ß 16.60-17.89 °√—¡/°√–∂“ß „πµ”√—∫∑’Ë„ à√à«¡°—∫
ªŸπ¢“« ·≈–¡’§à“ 16.83-18.98 °√—¡/°√–∂“ß„πµ”√—∫∑’Ë„ à
√à«¡°—∫ªŸπ‚¥‚≈‰¡µå ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P<0.01) ‡¡◊ËÕ„ àªŸπ¢“« ·≈–ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«¥—ß
Figure 1 (c) ·≈–(d)

Àπ—°·Àâß¢Õßµâπ·≈–√“°¢â“«‚æ¥ Ÿß°«à“·≈–·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à„ à«— ¥ÿ
ª√—∫ª√ÿß¥‘πÀ√◊Õ™ÿ¥§«∫§ÿ¡ (control) „π ¿“«–∑’Ë‰¥â√—∫∏“µÿ
Õ“À“√æ◊Èπ∞“π (basal nutrients) ‡À¡◊Õπ°—π (Figure- 1)

°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåÕ—µ√“ 1 ‡∑à“¢Õß§”
·π–π”∑’Ë„Àâ°”¡–∂—π (D+K1) „ÀâπÈ”Àπ—°·Àâß¢Õßµâπ¢â“«-
‚æ¥ Ÿß ÿ¥§◊Õ 18.98 °√—¡/°√–∂“ß „π¢≥–∑’Ë°“√„ àªŸπ‚¥‚≈-
‰¡µå√à«¡°—∫§’‡´Õ‰√µåÕ—µ√“ 0.5 ‡∑à“¢Õß§”·π–π”„ÀâπÈ”Àπ—°
√“°·Àâß Ÿß ÿ¥§◊Õ 5.62 °√—¡/°√–∂“ß ·≈–„π™ÿ¥§«∫§ÿ¡„Àâ
πÈ”Àπ—°µâπ·≈–√“°¢â“«‚æ¥µË” ÿ¥§◊Õ 12.64 ·≈– 1.65 °√—¡
/°√–∂“ßµ“¡≈”¥—∫

°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª-
´—¡‚¥¬„Àâ¡’·§≈‡´’¬¡„πÕ—µ√“ 0.25, 0.5, 0.75 ·≈– 1 ‡∑à“
∑’Ë‰¥â®“°«— ¥ÿªŸπ (L+G0.25, L+G 0.5, L+G0.75, L+G1 ·≈–
D+G0.25, D+G0.5, D+G0.75, D+ G1) π—Èπæ∫«à“ πÈ”Àπ—°
·Àâß¢Õßµâπ¢â“«‚æ¥‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥¢Õß øÕ ‚ø¬‘ª´—¡∑’Ë
„ à ·≈–‡√‘Ë¡≈¥≈ß‡≈Á°πâÕ¬‡¡◊ËÕ„Àâ„π√–¥—∫ 1 ‡∑à“ ¢Õß·§≈‡ ’́¬¡

(b)(a)

(c) (d)

Figure 1.  Mean values of shoot and root dry weight of corn influenced by lime,phosphogypsum and

     kieserite treatments.
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°“√¥Ÿ¥„™â∏“µÿÕ“À“√¢Õßæ◊™

°“√¥Ÿ¥„™âøÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡¢Õß¢â“«‚æ¥„π
∑ÿ°µ”√—∫°“√∑¥≈Õß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table 5) ‚¥¬∑’Ë
¢â“«‚æ¥¥Ÿ¥„™âøÕ øÕ√—  Ÿß ÿ¥„πµ”√—∫∑’Ë„ àªŸπ¢“«√à«¡°—∫
øÕ ‚ø¬‘ª´—¡∑’Ë√–¥—∫ L+G0.5 §◊Õ 53.70mg pot-1·≈–
‚æ·∑ ‡ ’́¬¡ Ÿß ÿ¥„πµ”√—∫∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ-
‰√µå∑’Ë√–¥—∫ D+K1 §◊Õ 323.41 mg pot-1  à«π°“√¥Ÿ¥„™â
‰π‚µ√‡®π ·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡·≈–°”¡–∂—ππ—Èπæ∫«à“„π
µ”√—∫∑¥≈Õß∑’Ë‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π¡’°“√¥Ÿ¥„™âµË” ÿ¥§◊Õ
392.34, 19.05, 14.32 ·≈–11.79 mg pot-1 µ“¡≈”¥—∫‚¥¬
°“√¥Ÿ¥„™â‰π‚µ√‡®π Ÿß ÿ¥„π°√√¡«‘∏’∑’Ë„ à‚¥‚≈‰¡µå√à«¡°—∫
øÕ ‚ø¬‘ª´—¡∑’Ë 0.5 ‡∑à“ (D+G0.5) §◊Õ 512.10 mg pot-1

°“√¥Ÿ¥„™â·§≈‡´’¬¡¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥
øÕ ‚ø¬‘ª´—¡∑’Ë„ à ´÷Ëß¡’§à“√–À«à“ß 37.26-39.95 mg pot-1

‡¡◊ËÕ„ à√à«¡°—∫ªŸπ¢“« ·≈–¡’§à“√–À«à“ß 35.54-42.51 mg

pot-1 ‡¡◊ËÕ„ à√à«¡°—∫ªŸπ‚¥‚≈‰¡µå ‚¥¬µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ
‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë√–¥—∫ D+G 0.75 ¡’°“√¥Ÿ¥
„™â·§≈‡´’¬¡ Ÿß ÿ¥ §◊Õ 42.51 mg pot-1

Table 5.  Mean values of nutrient uptake by corn after 40 day of planting.

         Nitrogen            Phosphorus        Potassium       Calcium            Magnesium         Sulfur

          mg pot
-1  

              mg pot
-1

         mg pot
-1

         mg pot
-1

              mg pot
-1

          mg pot
-1

Control           392.34   d             37.06           262.02   19.05  h 14.32   i           11.79   f
L                         446.64   abcd        41.50           282.97           29.09  efg 18.97   hi          16.63   def
L+G0.25             428.59   bcd          36.25           309.96   38.38  abcd 20.36   h           19.63   bcde
L+G0.5               475.47   abc          53.70           274.42   37.56  abcde 21.47   gh         21.08   abcd
L+G0.75           470.11   abc          46.72           263.37   37.26  abcdef 20.95   gh         26.00   a
L+G1           465.61   abc          43.75           237.76   39.95  abc 20.71   h           24.62   ab
D           442.11   abcd        43.11           293.81   29.88  efg 29.53   ef          15.06   ef
D+G0.25           412.50   cd            38.67           273.79   35.54  abcdefg 32.02   def        21.08   abcd
D+G0.5           512.10   a             46.45           318.58   36.73  abcdef 32.77   def        25.32   a
D+G0.75           458.21   abcd        50.36           286.49   42.51  a 35.30   de         24.68   ab
D+G1           462.27   abcd        48.89           287.27   40.80  ab 33.39   cde       24.22   ab
L+K0.25           484.09   abc          47.40           277.69   33.74  bcdefg 26.80   fg         19.26   bcde
L+K0.5           457.61   abcd        43.21           297.57   30.88  defg 30.72   ef          21.92   abcd
L+K0.75           465.12   abc          44.48           294.86   27.30  g 30.69   ef          21.30   abcd
L+K1           476.56   abc          45.95           306.83   28.90  fg 37.83   cd         23.52   abc
D+K0.25           433.70   bcd          42.47           235.41   32.38  bcdefg 39.45   c          18.35  cde
D+K0.5           464.90   abc          45.10           261.75   31.57  cdefg 40.63   c           21.44   abcd
D+K0.75           498.75   ab            47.10           303.77   33.49  bcdefg 47.37   b           21.81   abcd
D+K1           498.12   ab            48.57           323.41   36.61  abcdef 54.12   a           25.22   a

     F-test                       *                     ns                         ns                     **                     **                          **
     %CV.       9.35              18.46                    15.21                11.42                 9.64                      11.70

Mean values in the same column followed by a common letter are not significant by different at the 1 % level of

probability by DMRT.

 ”À√—∫°“√¥Ÿ¥„™â·¡°π’‡ ’́¬¡·≈–°”¡–∂—ππ—Èπ ¡’
ª√‘¡“≥‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥§’‡´Õ‰√µå∑’Ë„ à‡æ‘Ë¡ ‚¥¬∑’Ë°“√„ à
ªŸπ¢“«√à«¡°—∫§’‡´Õ‰√µå ¢â“«‚æ¥¥Ÿ¥„™â·¡°π’‡´’¬¡·≈–
°”¡–∂—π ¡’§à“√–À«à“ß 26.80-37.83 ·≈– 19.26-23.52 mg

pot-1 µ“¡≈”¥—∫  à«π°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå ¢â“«
‚æ¥¥Ÿ¥„™â·¡°π’‡ ’́¬¡·≈–°”¡–∂—π ¡’§à“√–À«à“ß 39.45-

54.12 – 18.35-25.22mg pot-1µ“¡≈”¥—∫ °“√„ àªŸπ‚¥-
‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå∑’Ë√–¥—∫D+K1 ∑”„Àâ¢â“«‚æ¥¥Ÿ¥„™â
·¡°π’‡´’¬¡ Ÿß ÿ¥ §◊Õ 54.12 mg pot-1 ·≈–°“√„ àªŸπ¢“«
√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë√–¥—∫ L+G0.75 ¢â“«‚æ¥¥Ÿ¥„™â°”-
¡–∂—π Ÿß ÿ¥§◊Õ 26.00 mg pot-1

 ¡∫—µ‘¢Õß¥‘πÀ≈—ß°“√ª≈Ÿ°æ◊™

§«“¡‡ªìπ°√¥-¥à“ß¢Õß¥‘π (pH)

°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬« (L ·≈– D)

·≈–„ à√à«¡°—∫øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå∑ÿ°Õ—µ√“(L+G, D+

G, L+K ·≈– D+K) ∑”„Àâ pH ¥‘π°àÕπª≈Ÿ° Ÿß¢÷Èπ®“°‡¥‘¡
5.07‡ªìπ 5.63 „πµ”√—∫∑’Ë„ àªŸπ¢“« ·≈– 5.60 „πµ”√—∫∑’Ë

Treatment
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„ àªŸπ‚¥‚≈‰¡µå (Table 6)  à«πµ”√—∫∑¥≈Õß∑’Ë„ ªŸπ¢“«√à«¡
°—∫øÕ ‚ø¬‘ª´—¡ ·≈–„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡
Õ—µ√“µà“ßÊπ—Èπ ¡’ pH ¥‘π 5.84-5.94 ·≈– 5.85-6.00 µ“¡
≈”¥—∫ ¢≥–∑’Ëµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«√à«¡°—∫§’‡´Õ‰√µå·≈–
„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåπ—Èπ pH ¥‘π‡ªìπ 5.66-5.86

·≈– 5.85-5.91µ“¡≈”¥—∫ ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ (P<0.01) °—∫™ÿ¥§«∫§ÿ¡∑’Ë pH ‡ªìπ 5.24 ‡¡◊ËÕª≈Ÿ°
¢â“«‚æ¥®πÕ“¬ÿ‡°Á∫‡°’Ë¬« 40 «—πÀ≈—ßßÕ°æ∫«à“ pH ¥‘π≈¥
≈ß∑ÿ°µ”√—∫∑¥≈Õß ‚¥¬™ÿ¥§«∫§ÿ¡ ¡’ pH ¥‘πµË” ÿ¥§◊Õ 4.77

·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå
Õ¬à“ß‡¥’¬«·≈–„ à√à«¡°—∫øÕ ‚ø¬‘ª —́¡·≈–§’‡´Õ‰√µå ́ ÷Ëß pH

¥‘πÕ¬Ÿà√–À«à“ß 4.96-5.12  ·≈–„πµ”√—∫∑¥≈Õß∑’Ë D+G0.25

pH ¥‘πÀ≈—ßª≈Ÿ° Ÿß ÿ¥§◊Õ 5.12

§«“¡‡ªìπ°√¥∑’Ë·≈°‡ª≈’Ë¬π‰¥â(exch. acidity)¢Õß¥‘π

„πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫
øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µåÕ—µ√“µà“ßÊ (L+G, D+G, L+K

·≈–D+K) §«“¡‡ªìπ°√¥∑’Ë·≈°‡ª≈’Ë¬π‰¥â¢Õß¥‘π¡’§à“
√–À«à“ß 0.56-0.69 cmol(+)kg-1 ´÷Ëß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠
(P<0.01)‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ·≈–„ àªŸπ¢“«Õ¬à“ß
‡¥’¬« ´÷Ëß¡’§à“ exch. acidity 0.77 ·≈– 0.72 cmol(+)

kg-1 µ“¡≈”¥—∫ ‚¥¬µ”√—∫∑¥≈Õß∑’Ë„ à‚¥‚≈‰¡µå√à«¡°—∫øÕ -
‚ø¬‘ª´—¡„Àâ¡’·§≈‡´’¬¡‡ªìπ 0.75 ‡∑à“¢Õß‚¥‚≈‰¡µå (D+

G0.75)§à“ exch. acidity „π¥‘πµË” ÿ¥ §◊Õ 0.56 cmol(+)

kg-1 (Table 6)

Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â¢Õß¥‘π(exch. Al)

„πµ”√—∫∑¥≈Õß∑’Ë¡’°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå
Õ¬à“ß‡¥’¬«(L ·≈– D) ·≈–„ à√à«¡°—∫øÕ ‚ø¬‘ª —́¡·≈–§’‡´Õ-
‰√µåÕ—µ√“µà“ßÊ Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â¢Õß¥‘π ¡’§à“√–À«à“ß
0.27 - 0.41 cmol(+)kg-1 ÷́Ëß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.01)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡´÷Ëß¡’§à“ 0.51 cmol(+)kg-1

‚¥¬µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡„Àâ¡’
·§≈‡´’¬¡‡ªìπ 0.5 ‡∑à“¢Õß‚¥‚≈‰¡µå (D+G0.5) ª√‘¡“≥
exch. acidity „π¥‘πµË” ÿ¥ §◊Õ 0.27 cmol(+)kg-1 (Table

6) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ exch. Al „π¥‘π„πµ”√—∫∑’Ë„ àªŸπ¢“«
√à«¡°—∫øÕ ‚ø¬‘ª —́¡Õ—µ√“µà“ßÊπ—Èπæ∫«à“‰¡à·µ°µà“ß°—π∑“ß
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°.æ. 2550
º≈¢Õß “√ª√—∫ª√ÿß¥‘π∫“ß™π‘¥µàÕ ¡∫—µ‘¢Õß¥‘π

 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–125

 ∂‘µ‘´÷Ëß¡’§à“√–À«à“ß 0.34-0.37 cmol(+)kg-1 ·µà·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ à
ªŸπ¢“«Õ¬à“ß‡¥’¬«∑’Ë¡’§à“‡∑à“°—∫ 0.41 cmol(+)kg-1  à«π°“√
„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡π—Èπ exch. Al „π¥‘π„π
µ”√—∫ D+G0.25, D+G0.50 ·≈–D+G1 ¡’§à“ ‡ªìπ 0.29,

0.27 ·≈– 0.28 cmol(+)kg-1 µ“¡≈”¥—∫·≈–·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ àªŸπ‚¥-
‚≈‰¡µåÕ¬à“ß‡¥’¬«·≈–„ àªŸπ‚¥‚≈‰¡µå∑’Ë D+G0.75 ´÷Ëß¡’§à“
0.33 ·≈– 0.30 cmol(+)kg-1µ“¡≈”¥—∫ (Table 6)   ”À√—∫
µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“« √à«¡°—∫§’‡´Õ‰√µåÕ—µ√“µà“ßÊπ—Èπ
æ∫«à“ exch. Al „π¥‘π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘́ ÷Ëß¡’§à“√–À«à“ß
0.32-0.37 cmol(+)kg-1·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ àªŸπ¢“«Õ¬à“ß‡¥’¬«
 à«πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåπ—Èπ exch.

Al „π¥‘π ¡’§à“√–À«à“ß 0.29-0.33 cmol(+)kg-1‚¥¬∑’Ë
µ”√—∫∑¥≈Õß D+K1 ¡’ exch. Al „π¥‘πµË”°«à“Õ—µ√“Õ◊Ëπ§◊Õ
0.29 cmol(+)kg-1·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ D+K0.25, D+K0.5, D+K0.75 ·≈–
∑’Ë„ àªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬« (Table 6)

·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥ â â â â â (exch. Ca)

„π¥‘πÀ≈—ßª≈Ÿ°¢â“«‚æ¥·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥øÕ ‚ø¬‘ª´—¡∑’Ë„ à√à«¡°—∫ªŸπ¢“«·≈–
ªŸπ‚¥‚≈‰¡µå ´÷Ëß¡’§à“√–À«à“ß 0.21-0.28 cmol(+)kg-1·≈–
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫™ÿ¥§«∫§ÿ¡´÷Ëß¡’§à“ exch. Ca „π¥‘πµË” ÿ¥§◊Õ 0.09 cmol

(+)kg-1 °“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë√–¥—∫ D+

G1 ¡’§à“ exch. Ca „π¥‘π Ÿß ÿ¥§◊Õ 0.28 cmol(+)kg-1  ”-
À√—∫°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåÕ—µ√“
µà“ßÊπ—Èπ exch. Ca „π¥‘πÕ¬Ÿà√–À«à“ß 0.19-0.24 cmol(+)

kg-1 (Table 6)‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ exch. Ca „πµ”√—∫∑’Ë„ àªŸπ
¢“«√à«¡°—∫øÕ ‚ø¬‘ª´—¡Õ—µ√“µà“ßÊπ—Èπæ∫«à“ exch. Ca „π
¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥øÕ ‚ø¬‘ª´—¡¡’§à“√–À«à“ß 0.21-0.25

cmol(+)kg-1·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘(P<0.01)

°—∫„ àªŸπ¢“«Õ¬à“ß‡¥’¬«∑’Ë¡’§à“‡∑à“°—∫ 0.20 cmol(+)kg-1 ‚¥¬
µ”√—∫∑¥≈Õß L+G1 ¡’ exch. Ca „π¥‘π Ÿß°«à“Õ—µ√“Õ◊Ëπ §◊Õ
0.25 cmol(+)kg-1  à«π°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø
¬‘ª´—¡π—Èπ exch. Ca „π¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥øÕ ‚ø¬‘ª´—¡

´÷Ëß¡’§à“√–À«à“ß 0.23-0.28 cmol(+)kg-1·≈–·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ àªŸπ
‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«∑’Ë¡’§à“‡∑à“°—∫ 0.22 cmol(+)kg-1 ‚¥¬µ”
√—∫∑¥≈Õß D+G1  exch. Ca „π¥‘π Ÿß ÿ¥ §◊Õ 0.28 cmol

(+)kg-1 (Table 6)   ”À√—∫µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«√à«¡°—∫
§’‡´Õ‰√µåÕ—µ√“µà“ßÊπ—Èπæ∫«à“ exch. Ca „π¥‘π¡’§à“√–À«à“ß
0.19-0.21 cmol(+)kg-1·≈–µ”√—∫∑¥≈Õß L+K0.75 ·≈–
L+K1 ¡’ exch. Ca „π¥‘π‡∑à“°—π §◊Õ 0.19 cmol(+)kg-1

 à«πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåπ—Èπ exch.

Ca „π¥‘π ¡’§à“√–À«à“ß 0.21-0.24 cmol(+)kg-1‚¥¬∑’Ëµ”√—∫
∑¥≈Õß D+K0.5 ¡’ exch. Ca „π¥‘π Ÿß°«à“Õ—µ√“Õ◊Ëπ§◊Õ 0.24

cmol(+)kg-1·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ D+K0.25, D+K0.5, D+K0.75 ·≈–∑’Ë„ à
ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬« (Table 6)

·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â (exch. Mg)

„π¥‘πÀ≈—ßª≈Ÿ°¢â“«‚æ¥„πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«
√à«¡°—∫øÕ ‚ø¬‘ª´—¡„πÕ—µ√“µà“ßÊ ·¡°π’‡´’¬¡∑’Ë·≈°
‡ª≈’Ë¬π‰¥â ¡’§à“ 0.05-0.06 cmol(+)kg-1„π¢≥–∑’Ë„ àªŸπ
‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡¡’§à“ 0.10-0.12 cmol(+)

kg-1 ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ´÷Ëß¡’§à“‡ªìπ 0.06 cmol(+)kg-1

(Table 6)   ”À√—∫°“√„ àªŸπ¢“«√à«¡°—∫§’‡´Õ‰√µåπ—Èπª√‘¡“≥
exch. Mg „π¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥§’‡´Õ‰√µå §◊Õ 0.08-

0.13 cmol(+)kg-1µ“¡≈”¥—∫ ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P<0.01)‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ àªŸπ¢“«Õ¬à“ß‡¥’¬«
§◊Õ 0.06 cmol(+)kg-1   à«π°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ-
‰√µå ª√‘¡“≥ exch. Mg „π¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥§’‡´Õ‰√µå
¡’§à“ 0.12-0.18 cmol(+)kg-1 ≈”¥—∫ ·≈–·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ àªŸπ‚¥‚≈-
‰¡µåÕ¬à“ß‡¥’¬« §◊Õ 0.11 cmol(+)kg-1‚¥¬µ”√—∫∑¥≈Õß∑’Ë
„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå„Àâ¡’°”¡–∂—πµ“¡§”·π–π”
(D+K1) ¡’ª√‘¡“≥ exch. Mg „π¥‘π Ÿß ÿ¥§◊Õ 0.18 cmol

(+)kg-1 (Table6)

‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â     (exch. K)

„π¥‘πÀ≈—ßª≈Ÿ°¢â“«‚æ¥ ·µà≈–µ”√—∫∑¥≈Õß‚æ·∑ -
‡ ’́¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â ¡’§à“√–À«à“ß 0.03-0.06 cmol
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(+)kg-1 ´÷Ëß¡’§à“µË”°«à“¥‘π°àÕπª≈Ÿ°§◊Õ 0.09 cmol(+)kg-1 ‚¥¬
µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«√à«¡°—∫øÕ ‚ø¬‘ª —́¡„πÕ—µ√“ 0.25

‡∑à“¢Õß·§≈‡ ’́¬¡®“°ªŸπ¢“« (L+G0.25) ¡’ª√‘¡“≥ exch.

K „π¥‘πÀ≈—ßª≈Ÿ°µË” ÿ¥§◊Õ 0.03 cmol(+)kg-1·≈–µ”√—∫
∑¥≈Õß„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå 0.25 ‡∑à“¢Õß§”
·π–π” ¡’ª√‘¡“≥ exch. K „π¥‘πÀ≈—ßª≈Ÿ° Ÿß ÿ¥§◊Õ 0.06

cmol(+)kg-1 (Table 6)

øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå (available P)

„π¥‘πÀ≈—ßª≈Ÿ°¢â“«‚æ¥∑ÿ°µ”√—∫∑¥≈ÕßøÕ øÕ√— 
∑’Ë‡ªìπª√–‚¬™πå‰¡à·µ°µà“ß∑“ß ∂‘µ‘ µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ
¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡Õ—µ√“µà“ßÊ
ª√‘¡“≥ avai. P „π¥‘π¡’§à“ 88.82-91.87 ·≈– 85.12-95.41

mg kg-1 µ“¡≈”¥—∫   ”À√—∫µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«·≈–
ªŸπ‚¥‚≈‰¡µå√à«¡°—∫ªÿÜ¬§’‡´Õ‰√µå„πÕ—µ√“µà“ßÊπ—Èπ ª√‘¡“≥
avai. P „π¥‘π¡’§à“ 86.67-91.92 ·≈– 82.88-92.47 mg

kg-1 µ“¡≈”¥—∫ (Table 6)

°”¡–∂—π∑’Ë °—¥‰¥â (extr.SO
4

2--S)

„π¥‘πÀ≈—ßª≈Ÿ°¢â“«‚æ¥°”¡–∂—π∑’Ë °—¥‰¥â¡’§à“µË” ÿ¥
„π™ÿ¥§«∫§ÿ¡ §◊Õ 25.94 mg kg-1 ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„ à«— ¥ÿª√—∫-
ª√ÿß¥‘π „πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«Õ¬à“ß‡¥’¬«¡’ ª√‘¡“≥
extr.SO

4
2--S „π¥‘π 32.50 mg kg-1 ·≈–·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ„ à√à«¡°—∫øÕ ‚ø¬‘ª´—¡
Õ—µ√“µà“ßÊ ´÷Ëßª√‘¡“≥ extr.SO

4
2--S „π¥‘π¡’§à“ 39.52-

52.75 mg kg-1  à«πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ¢“«√à«¡°—∫§’‡´Õ-
‰√µåÕ—µ√“µà“ßÊ ª√‘¡“≥ extr.SO

4
2--S „π¥‘π¡’§à“ 27.79-

56.55 mg kg-1  ”À√—∫°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø-
¬‘ª´—¡ ·≈–„ à√à«¡°—∫§’‡´Õ‰√µåÕ—µ√“µà“ßÊ°—ππ—Èπ ª√‘¡“≥
extr.SO

4
2--S „π¥‘π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥øÕ ‚ø¬‘ª´—¡·≈–

§’‡´Õ‰√µå∑’Ë„ à‡æ‘Ë¡ §◊Õ 38.75-52.95 mg kg-1 ·≈– 29.39-

76.75 mg kg-1 µ“¡≈”¥—∫ ‚¥¬µ”√—∫∑¥≈Õß∑’Ë„ àªŸπ‚¥‚≈‰¡µå
√à«¡°—∫§’‡´Õ‰√µå„Àâ¡’ª√‘¡“≥°”¡–∂—π‡∑à“°—∫§”·π–π”
(D+K1) ¡’ª√‘¡“≥ extr.SO

4
2--S „π¥‘π Ÿß ÿ¥§◊Õ 76.75 mg

kg-1  (Table 6)

  «‘®“√≥åº≈°“√∑¥≈Õß

°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå‡æ◊ËÕª√—∫ pH ¥‘π ®“°
5.07 „Àâ Ÿß¢÷Èπ‡ªìπ 5.5 ∑”„ÀâπÈ”Àπ—°µâπ·≈–√“°¢Õß¢â“«‚æ¥
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫-
§ÿ¡ „π ¿“«–∑’Ë‰¥â√—∫∏“µÿÕ“À“√À≈—° ·≈–∏“µÿÕ“À“√‡ √‘¡„π
ª√‘¡“≥∑’Ë‡∑à“°—π (Table 4) ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
™—¬√—µπå·≈–«‘‡™’¬√ (2539) ·≈– Maneepong ·≈–§≥–
(1998) ∑’Ë»÷°…“„π¥‘π™ÿ¥‡¥’¬«°—π ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“æ◊™¡’°“√
µÕ∫ πÕßµàÕ°“√„ àªŸπ„π¥‘π™ÿ¥§ÕÀß å Õ—π‡π◊ËÕß®“° pH

¢Õß¥‘π∑’Ë Ÿß¢÷Èπ  “¡“√∂≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π¥‘π
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫
øÕ ‚ø¬‘ª´—¡ (L+G,D+G)·≈–§’‡´Õ‰√µå (L+K,D+K)

Õ—µ√“µà“ßÊ πÕ°®“°∑”„Àâ pH ¢Õß¥‘π‡æ‘Ë¡¢÷Èπ·≈â«¬—ß‡ªìπ°“√
‡æ‘Ë¡·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π„Àâ°—∫¥‘π  àßº≈
„Àâ°√¥∑’Ë·≈°‡ª≈’Ë¬π‰¥â·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π
≈¥≈ß ‡™àπ‡¥’¬«°—∫∑’Ëª√–‰æ ·≈–§≥– (2536) ·≈– ÿπ∑√
·≈– ‡«¬å,(2536) √“¬ß“π«à“°“√≈¥ activity ¢ÕßÕ–≈Ÿ¡‘π—¡
„π “√≈–≈“¬¥‘π‡ªìπº≈‡π◊ËÕß¡“®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß pH,
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡„π¥‘π πÕ°®“°π’È‡¡◊ËÕ„ à«— ¥ÿªŸπ
≈ß„π¥‘π„π¥‘π„π ¿“æ∑’Ë¡’§«“¡™◊Èπ ®–·µ°µ—«„Àâ OH-À√◊Õ
CO

3
2-∑”ªØ‘°‘√‘¬“°—∫ H+ „π “√≈–≈“¬¥‘π°√¥   à«π Ca 2+

À√◊Õ Mg 2+ ®–‡¢â“‰ª·∑π∑’Ëæ«° potential acidity∑—Èß Al3+

·≈– H+ ‡æ◊ËÕ„ÀâÕÕ°¡“∑”ªØ‘°‘√‘¬“°—∫ OH- ∑”„Àâª√‘¡“≥
¢Õß H+ ·≈– Al3+ ≈¥≈ß àßº≈„Àâ pH ¢Õß¥‘π‡æ‘Ë¡¢÷Èπ ( ÿ¡“≈’,
2536; ‡®√‘≠ ·≈–§≥–, 2540) °“√„ àøÕ ‚ø¬‘ª´—¡·≈–
§’‡´Õ‰√µå√à«¡°—∫°“√„ àªŸπ¬—ß¡’º≈„Àâ°√¥∑’Ë·≈°‡ª≈’Ë¬π‰¥â
·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π≈¥≈ß ‡π◊ËÕß®“°∑—ÈßøÕ -
‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå “¡“√∂≈–≈“¬πÈ”‰¥âßà“¬∑”„Àấ —≈‡øµ
(SO

4
2-) ∑’Ë‰¥â®“°øÕ ‚ø¬‘ª´—¡ (CaSO

4
2H

2
O) ·≈–§’‡´Õ‰√µå

(MgSO
4
)®–∑”ªØ‘°‘√‘¬“°—∫Õ–≈Ÿ¡‘π—¡Õ‘ √–„π “√≈–≈“¬¥‘π

‡°‘¥‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπÕ–≈Ÿ¡‘π—¡´—≈‡øµ (AlSO
4

+)

(Summner, 1993) ´÷Ëß pH ¥‘π®–¡’§«“¡ —¡æ—π∏å∑“ß≈∫
°—∫ª√‘¡“≥°√¥·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π‚¥¬¡’§à“
R2 = 0.1362**(exch. acidity) ·≈– R2 = 0.1382**(exch.

Al) (Figure 2)
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Figure 2. Relationship between soil pH and exch. aci-

                dity and exch. aluminum.

[Color figure can be viewed in the electronic version]

Figure 3. Relationship between soil exch. aluminum

and available phosphorus.

πÕ°®“°π’È§«“¡‡ªìπ°√¥·≈–Õ–≈Ÿ¡‘π—¡„π¥‘π¬—ß¡’
º≈µàÕ§«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√æ◊™‚¥¬‡©æ“–øÕ -
øÕ√—   „π ¿“æ¥‘π‡ªìπ°√¥‚¥¬‡©æ“–™ÿ¥§«∫§ÿ¡´÷Ëß¡’ pH

¥‘π°àÕπª≈Ÿ° 5.07·≈–À≈—ßª≈Ÿ°æ◊™ 4.71 ´÷Ëß∂◊Õ«à“‡ªìπ°√¥
®—¥¡“°·≈–¡’ exch. Al „π¥‘π Ÿß§◊Õ 0.51 cmol(+) kg-1 ®–
 àßº≈µàÕ§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√— „π¥‘π·≈–°“√¥Ÿ¥
„™âøÕ øÕ√— ¢Õßæ◊™·¡â®–„ àøÕ øÕ√— „Àâ‡æ’¬ßæÕ°—∫§«“¡
µâÕß°“√¢Õßæ◊™ ·µà∂â“¡’ª√‘¡“≥Õ–≈Ÿ¡‘π—¡ Ÿß°Á∑”„Àâæ◊™¢“¥
øÕ øÕ√— ‰¥â‡π◊ËÕß®“°Õ–≈Ÿ¡‘π—¡®–√«¡µ—«°—∫øÕ øÕ√— 
‡ªìπÕ–≈Ÿ¡‘π—¡øÕ ‡øµµ°µ–°ÕπÀ√◊Õ∂Ÿ°¬÷¥‰«â„π¥‘πÕ¬à“ß
·¢Áß·√ß (von Uexkull, 1986) πÕ°®“°π’ÈÕ–≈Ÿ¡‘π—¡Õ‘ √–
„πµâπæ◊™®–®—∫°—∫øÕ øÕ√— „π°√¥π‘«§≈’Õ‘° ¬—∫¬—Èß°“√
·∫àß‡´≈¡’º≈µàÕ°‘®°√√¡¢Õß‡Õπ‰´¡å phosphokinase ·≈–
ATPase (‡®√‘≠·≈–§≥–, 2540) ®÷ß àßº≈„ÀâπÈ”Àπ—°·Àâß¢Õß
¢â“«‚æ¥„π™ÿ¥§«∫§ÿ¡µË” ÿ¥ „π∑“ß°≈—∫°—π‡¡◊ËÕª√—∫ª√ÿß¥‘π
‚¥¬°“√„ àªŸπ·≈–„ àªŸπ√à«¡°—∫øÕ ‚ø¬‘ª —́¡∑”„Àâ pH ¢Õß
¥‘π°àÕπª≈Ÿ°æ◊™ Ÿß¢÷Èπ„π√–¥—∫∑’Ë‡À¡“– ¡§◊Õ 5.5-6.0 ·≈–
 àßº≈„Àâª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π≈¥≈ßøÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå°—∫æ◊™¡’·π«‚πâ¡‡æ‘Ë¡¡“°¢÷Èπ æ◊™®÷ß¥Ÿ¥„™âøÕ øÕ-
√— ‰¥â¡“°°«à“„π™ÿ¥§«∫§ÿ¡ ‚¥¬‡©æ“–„πµ”√—∫∑¥≈Õß∑’Ë„ à
ªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡ „Àâ¡’·§≈‡´’¬¡‡ªìπ 0.75

‡∑à“¢ÕßªŸπ‚¥‚≈‰¡µå (D+G0.75) ¢â“«‚æ¥ “¡“√∂¥Ÿ¥„™â
øÕ øÕ√—  Ÿß ÿ¥§◊Õ 50.36 mg pot-1 øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå„π¥‘π ¡’·π«‚πâ¡§«“¡ —¡æ—π∏å∑“ß≈∫°—∫ª√‘¡“≥
exch. Al „π¥‘π ‚¥¬¡’§à“ R2=0.13**(avai.P) (Figure 3)

Õ–≈Ÿ¡‘π—¡„π¥‘π¬—ß¡’º≈‚¥¬µ√ßµàÕ°“√‡®√‘≠‡µ‘∫‚µ
∑“ß√“°¢Õßæ◊™®–‡ÀÁπ‰¥â®“°πÈ”Àπ—°·Àâß¢Õß√“°„πµ”√—∫
∑¥≈Õß∑’Ë„ à«— ¥ÿª√—∫ª√ÿß¥‘π‡æ‘Ë¡¢÷Èπ®“° 1.65 °√—¡/°√–∂“ß
„π™ÿ¥§«∫§ÿ¡‡ªìπ 2.31 °√—¡/°√–∂“ß‡¡◊ËÕ„ àªŸπ¢“« ·≈–2.57

°√—¡/°√–∂“ß‡¡◊ËÕ„ àªŸπ‚¥‚≈‰¡µå  à«π°“√„ àªŸπ¢“«·≈–ªŸπ
‚¥‚≈‰¡µå√à«¡°—∫°—∫øÕ ‚ø¬‘ª —́¡¡’§à“√–À«à“ß 3.98-4.92

·≈– 4.62-5.25 °√—¡/°√–∂“ßµ“¡≈”¥—∫  ”À√—∫°“√„ àªŸπ
¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µåπ—Èπ¡’§à“√–À«à“ß
3.61-4.75 ·≈– 3.57-5.62 °√—¡/°√–∂“ß  ́ ÷Ëß Õ¥§≈âÕß°—∫
Pavan ·≈– Bingham (1982) ‰¥â√“¬ß“π‰«â«à“„π “√≈–-
≈“¬∑’Ë¡’Õ–≈Ÿ¡‘π—¡ Ÿß∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ∑“ß√“°¢Õß°“·ø
≈¥≈ß ‚¥¬Õ“°“√‡ªìπæ‘…‡°‘¥¢÷Èπ∑’Ë√“° √“°®–Àπ“ Õâ«π —Èπ
·≈–¡’ª√‘¡“≥πâÕ¬ æ◊™®÷ß¥Ÿ¥∏“µÿÕ“À“√µà“ßÊ‰¥âπâÕ¬≈ß ‡™àπ
‡¥’¬«°—∫∑’Ë Alva ·≈–§≥– (1987) ‰¥â√“¬ß“π∂÷ß°“√‡®√‘≠
‡µ‘∫‚µ¢Õß√“° ·≈–µâπ √«¡∑—Èß°“√µ‘¥ª¡¢Õß∂—Ë«‡À≈◊Õß≈¥
≈ß‡¡◊ËÕÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬‡æ‘Ë¡¢÷Èπ„π ¿“«–∑’Ë‰¥â√—∫‰π-
‚µ√‡®π‡æ’¬ßæÕ °“√„ à«— ¥ÿª√—∫ª√ÿß¥‘πª√–‡¿∑ªŸπ·≈–„ àªŸπ
√à«¡°—∫øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå®–∑”„ÀâÕ–≈Ÿ¡‘π—¡∑’Ë·≈°
‡ª≈’Ë¬π‰¥â„π¥‘π≈¥≈ß ´÷Ëß‡ªìπªí®®—¬∑’Ë ”§—≠∑“ß°“√‡®√‘≠
¢Õß√“°æ◊™ πÕ°®“°Õ–≈Ÿ¡‘π—¡∑’Ë≈¥≈ß„π¥‘π∑”„Àâ√“°æ◊™
‡®√‘≠¥’·≈â« ·§≈‡ ’́¬¡∑’Ë‰¥â®“°«— ¥ÿªŸπÀ√◊ÕøÕ ‚ø¬‘ª —́¡¬—ß
¡’ à«π ”§—≠µàÕ°“√‡®√‘≠¢Õß√“°æ◊™ §◊Õ·§≈‡´’¬¡®–™à«¬
„Àâ‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠·∫àß‡´≈≈å„ÀâÀ¡«°√“° ∑”„Àâ°“√‡®√‘≠¢Õß
√“°¥’¢÷Èπ„πµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ ®÷ß àßº≈„Àâ¢â“«‚æ¥ “¡“√∂
¥Ÿ¥„™â∏“µÿÕ“À“√µà“ßÊ‰¥â¡“°¢÷Èπ πÕ°®“°π’È∫∑∫“∑¢Õß
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Effect of some soil amendments on soil properties

Dam-ampai, S.,et al.

·§≈‡´’¬¡¬—ß¡’º≈µàÕ°“√‡®√‘≠∑“ß¬Õ¥¢Õßæ◊™‚¥¬‡©æ“–
„π¢â“«‚æ¥∂â“¢“¥·§≈‡´’¬¡®–∑”„Àâ„∫¬Õ¥„À¡à‰¡à§≈’Ë  ’´’¥
·≈–¡’‡¡◊Õ°‡Àπ’¬« (Havlin et al., 1999) ´÷Ëßª√“°Ø„π
™ÿ¥§«∫§ÿ¡∑’Ëµâπ°≈â“Õ“¬ÿ 10 «—πÀ≈—ßª≈Ÿ°„∫¬Õ¥‰¡à§≈’Ë ·≈–
¡’‡¡◊Õ°‡Àπ’¬«  ∑”„Àâ¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ‰¥â‰¡à¥’‡∑à“°—∫
µ”√—∫∑¥≈ÕßÕ◊Ëπ∑’Ë„ à«— ¥ÿª√—∫ª√ÿß¥‘π ´÷Ëß Õ¥§≈âÕß°—∫
√“¬ß“π¢Õß Maneepong·≈–§≥– (1998) ∑’Ëª√—∫ª√ÿß
¥‘π°√¥™ÿ¥§ÕÀß å‚¥¬°“√„ àªŸπ¢“«√à«¡°—∫¬‘ª´—¡ “¡“√∂
‡æ‘Ë¡ª√‘¡“≥·§≈‡´’¬¡·≈–°”¡–∂—π„Àâ°—∫¥‘π∂÷ß√–¥—∫§«“¡≈÷°
60 ́ ¡.·≈–≈¥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â∑—Èß¥‘π∫π·≈–¥‘π≈à“ß
∑”„Àâ√“°æ◊™ “¡“√∂·æ√à°√–®“¬≈ß‰ª‰¥â≈÷°°«à“ª°µ‘   àß
º≈„Àâ¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ¥’°«à“°“√„ àªŸπÀ√◊Õ¬‘ª´—¡Õ¬à“ß
‡¥’¬« ‡™àπ‡¥’¬«°—π°—∫√“¬ß“π¢Õß Noble ·≈–§≥– (1988)

∑’Ë≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬‚¥¬„™â¬‘ª´—¡
∑”„ÀâÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬¥‘πµ°µ–°Õπ°—∫´—≈‡øµÕ¬Ÿà„π
√Ÿª¢ÕßÕ–≈Ÿ¡‘π—¡´—≈‡øµ (AlSO+

4
)  àßº≈„Àâ§«“¡¬“«¢Õß

√“°∂—Ë«‡À≈◊Õß‡æ‘Ë¡¡“°¢÷Èπ
∏“µÿÕ“À“√æ◊™„π¥‘π∑’Ë‰¥â®“°«— ¥ÿª√—∫ª√ÿß¥‘π‡™àπ

·§≈‡ ’́¬¡∑’Ë‰¥â®“°ªŸπ¢“« ªŸπ‚¥‚≈‰¡µå øÕ ‚ø¬‘ª —́¡ ·¡°-
π’‡´’¬¡®“°ªŸπ‚¥‚≈‰¡µå §’‡´Õ‰√µå ·≈– °”¡–∂—π®“°øÕ ‚ø-
¬‘ª´—¡ §’‡´Õ‰√µå ∑”„Àâ¢â“«‚æ¥ “¡“√∂¥Ÿ¥„™â∏“µÿÕ“À“√
¥—ß°≈à“«·≈–∏“µÿÕ◊ËπÊ‰¥â¡“°¢÷Èπ àßº≈„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õß
æ◊™‡æ‘Ë¡¢÷Èπ¥â«¬ ‚¥¬∑’ËπÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπµ“¡
ª√‘¡“≥øÕ ‚ø¬‘ª´—¡·≈–§’‡´Õ‰√µå∑’Ë„ à∑—Èß°√√¡«‘∏’∑’Ë„ à√à«¡

°—∫ªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå  ‚¥¬‡©æ“–°√√¡«‘∏’∑’Ë„ àªŸπ‚¥‚≈-
‰¡µå√à«¡°—∫§’‡´Õ‰√µåÕ—µ√“ 1 ‡∑à“¢Õß§”·π–π”∑’Ë„Àâ°”¡–∂—π
(D+G1) „ÀâπÈ”Àπ—°·Àâß¢Õßµâπ¢â“«‚æ¥ Ÿß ÿ¥§◊Õ 18.98 °√—¡
/°√–∂“ß·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π ·≈–„ àªŸπ¢“«À√◊Õ
ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«‡π◊ËÕß®“°¢â“«‚æ¥‰¥â√—∫·§≈‡´’¬¡
®“°‚¥‚≈‰¡µå·≈–°”¡–∂—π®“°§’‡´Õ‰√µå ́ ÷Ëß¡’§«“¡ ”§—≠µàÕ
°“√‡®√‘≠‡µ‘∫‚µ πÕ°®“°π’È·§≈‡´’¬¡∑’Ë‰¥â®“°ªŸπ®–·∑π∑’Ë
‰Œ‚¥√‡®π‰ÕÕÕπ·≈–Õ–≈Ÿ¡‘π—¡‰ÕÕÕπ„ÀâÕÕ°¡“∑”ªÆ‘°‘√‘¬“
°—∫ CO

3
2- ·≈– SO

4
2- ®“°§’‡´Õ‰√µå ∑”„Àâ§«“¡‡ªìπ°√¥·≈–

Õ–≈Ÿ¡‘π—¡√Ÿª∑’Ë‡ªìπæ‘…°—∫æ◊™≈¥≈ß ¢â“«‚æ¥ “¡“√∂¥Ÿ¥„™â
∏“µÿÕ“À“√µà“ßÊ‰¥â‡µÁ¡∑’Ë ´÷Ëß·§≈‡´’¬¡·≈–´—≈‡øµ∑’Ë‡æ‘Ë¡
¢÷Èπ„π¥‘π¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫°—∫Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π
‰¥â„π¥‘π‚¥¬¡’§à“ R2 = 0.3234** (Ca) ·≈– R2 = 0.106**

(SO
4

2-) (Figure 4)

§«“¡‡À¡“– ¡¢Õß°“√„™â “√ª√—∫ª√ÿß¥‘π™π‘¥µà“ßÊ

®“°°“√‡ª√’¬∫‡∑’¬∫‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß
¢â“«‚æ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡  √–À«à“ßµ”√—∫∑¥≈Õß
∑’Ë„ àªŸπ¢“«√à«¡°—∫øÕ ‚ø¬‘ª´—¡ ·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫
øÕ ‚ø¬‘ª´—¡π—Èπæ∫«à“‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß
°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª —́¡‡©≈’Ë¬ (53.12%)  Ÿß
°«à“„ àªŸπ¢“«√à«¡°—∫øÕ ‚ø¬‘ª —́¡‡©≈’Ë¬ (47.44%) ·≈– Ÿß
°«à“°“√„ àªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬«§◊Õ 22.41 ·≈–

Figure 4.  Relationship between exch. aluminum and exch. calcium and extr. sulfate.
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27.73 % µ“¡≈”¥—∫ (Table 7) ‚¥¬‡©æ“–µ”√—∫∑¥≈Õß∑’Ë
„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡ ∑’Ë 0.75 ‡∑à“ ‡ªÕ√å‡ Á́πµå
πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ‡ªìπ 57.14% ́ ÷Ëß Ÿß°«à“‡¡◊ËÕ„ àªŸπ¢“«√à«¡
°—∫øÕ ‚ø¬‘ª´—¡∑’Ë 0.75 §◊Õ 54.34% ‡π◊ËÕß®“°ªŸπ‚¥‚≈-
‰¡µå¡’·¡°π’‡ ’́¬¡‡ªìπÕß§åª√–°Õ∫ ÷́Ëß¡’§«“¡®”‡ªìπµàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„π¢≥–∑’ËªŸπ¢“«¡’·¡°π’‡´’¬¡πâÕ¬¡“°
‡¡◊ËÕ„ àªŸπ‚¥‚≈‰¡µå®÷ß‡ªìπ°“√‡æ‘Ë¡·¡°π’‡´’¬¡„Àâ°—∫¥‘πÕ’°
∑“ßÀπ÷Ëß´÷Ëß¥‘π™ÿ¥§ÕÀß å∑’Ë„™â„π°“√∑¥≈Õßπ’È¡’·¡°π’‡´’¬¡
µË”Õ¬Ÿà·≈â« (0.09 ‡´πµ‘‚¡≈/°°.) πÕ°®“°π’Èª√‘¡“≥øÕ ‚ø-
¬‘ª´—¡„πµ”√—∫∑¥≈Õß∑’Ë„ à√à«¡°—∫ªŸπ‚¥‚≈‰¡µå Ÿß°«à“∑’Ë„ à
√à«¡°—∫ªŸπ¢“« ∑”„Àâ¢â“«‚æ¥‰¥â√—∫·§≈‡´’¬¡ ·≈–·¡°π’-
‡´’¬¡¡“°°«à“ (Table 1)  àßº≈„ÀâπÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥
‡æ‘Ë¡¢÷Èπ¥â«¬

 ”À√—∫°“√‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥·≈–
‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡
√–À«à“ßµ”√—∫∑¥≈Õß∑’Ë„ àªŸπ√à«¡°—∫øÕ ‚ø¬‘ª´—¡‡ª√’¬∫
‡∑’¬∫°—∫„ àªŸπ√à«¡°—∫§’‡´Õ‰√µåπ—Èπ§à“‡©≈’Ë¬πÈ”Àπ—°·Àâß
¢â“«‚æ¥ ·≈–‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ„πµ”√—∫∑¥≈Õß∑’Ë
„ àªŸπ∑—ÈßªŸπ¢“«·≈–ªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå Ÿß°«à“‡¡◊ËÕ
„ à√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑—Èß∑’Ë„Àâ´—≈‡øµ‡À¡◊Õπ°—π ∑—Èßπ’È
‡π◊ËÕß®“°„π§’‡´Õ‰√µå¡’ª√‘¡“≥·¡°π’‡´’¬¡‡ªìπÕß§åª√–°Õ∫
´÷ËßøÕ ‚ø¬‘ª´—¡¡’πâÕ¬¡“° ®÷ß∑”„Àâ¢â“«‚æ¥¡’°“√¥Ÿ¥„™â·¡°-
π’‡´’¬¡¡“°¢÷Èπ  àßº≈„ÀâπÈ”Àπ—°·Àâß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπ ‚¥¬
‡©æ“–‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

™ÿ¥§«∫§ÿ¡„πµ”√—∫∑’Ë„ àªŸπ‚¥‚≈‰¡µå√à«¡°—∫§’‡´Õ‰√µå∑’Ë„Àâ
°”¡–∂—πµ“¡§”·π–π”¡’§à“ Ÿß ÿ¥∂÷ß 68.84% ¿“¬„µâ ¿“«–
∑’Ë¡’Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π„°≈â‡§’¬ß°—∫µ”√—∫∑¥≈Õß
Õ◊Ëπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°º≈¢Õß·¡°π’‡ ’́¬¡∑’Ë¢â“«‚æ¥‰¥â√—∫
®“°ªŸπ‚¥‚≈‰¡µå ·≈–§’‡´Õ‰√µå„πª√‘¡“≥∑’Ë Ÿß°«à“µ”√—∫∑¥-
≈ÕßÕ◊Ëπ (Table 1) Õ¬à“ß‰√°Áµ“¡°“√‡≈◊Õ°„™â«— ¥ÿª√—∫ª√ÿß¥‘π
πÕ°®“°æ‘®“√≥“∂÷ß∏“µÿÕ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ„π¥‘π·≈– “¡“√∂
ª√—∫ª√ÿß¥‘π¥â«¬·≈â«¬—ßµâÕß§”π÷ß∂÷ß§à“„™â®à“¬∑’Ë‡æ‘Ë¡¢÷Èπ¥â«¬
®–‡ÀÁπ‰¥â«à“°“√„ àªŸπ¢“«À√◊ÕªŸπ‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø
¬‘ª´—¡∑’Ë„Àâ·§≈‡´’¬¡‡ªìπ 0.75 ‡∑à“¢Õß·§≈‡´’¬¡∑’Ë‰¥â®“°
ªŸπ¥—ß°≈à“« (L+G0.75 ·≈– D+G0.75) ∑’Ë∑”„Àâ‡ªÕ√å‡ Á́πµå
πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπ¡“°°«à“ 50 % ·≈–§à“„™â
®à“¬πâÕ¬°«à“°“√„™âªŸπ√à«¡°—∫§’‡´Õ‰√µå (Table 7)

 √ÿªº≈°“√∑¥≈Õß

ªí®®—¬ ”§—≠∑’Ë®”°—¥°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„π¥‘π
°√¥∑’Ë¥Õπ§◊Õ§«“¡‡ªìπ°√¥¢Õß¥‘π §«“¡‡ªìπæ‘…¢Õß
Õ–≈Ÿ¡‘π—¡ ·≈–§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘πµË” ‚¥¬‡©æ“–¡’·§≈-
‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—πµË” ‡¡◊ËÕ„ à«— ¥ÿªŸπ‡ªìπ°“√
‡æ‘Ë¡ pH ¢Õß¥‘π„Àâ Ÿß¢÷Èπ ‡ªìπº≈„ÀâÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬
¥‘π≈¥≈ß ∑”„Àâ∏“µÿÕ“À“√µà“ßÊÕ¬Ÿà„π√Ÿª∑’Ë‡ªìπª√–‚¬™πåµàÕ
æ◊™¡“°¢÷Èπ °“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π∑’Ë„À∏“µÕ“À“√°—∫æ◊™
‚¥¬µ√ß ‡™àπ ªŸπ¢“« „Àâ·§≈‡´’¬¡ ªŸπ‚¥‚≈‰¡µå „Àâ·§≈‡ ’́¬¡

Dry weight Dry weight increments from the Cost

g pot-1                    control (%)                         (Bath rai-1)

         Control  14.28             -     -
L  17.48         22.41  11.26

           D  18.24         27.73  35.74
           L+G (average all)  21.06         47.44                               31.53
           L+G0.75  22.04         54.34  35.68
           D+G (average all)  21.87         53.12  68.19
           D+G 0.75                22.44         57.14  74.68
           L+K (average all)  21.59         51.16  127.28
           L+K0.75                22.63         58.47  150.49
           D+K (average all)  22.51         57.65  151.77
           D+K1  24.11         68.84  221.40

Table 7.  Mean value of dry weight, dry weight increments from the control and cost of soil

     amendment in each treatment.

Treatment
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·≈–·¡°π’‡´’¬¡ øÕ ‚ø¬‘ª´—¡ „Àâ·§≈‡´’¬¡·≈–°”¡–∂—π
 à«π§’‡´Õ‰√µå„Àâ·¡°π’‡´’¬¡·≈–°”¡–∂—π ∑”„Àâ¢â“«‚æ¥
 “¡“√∂¥Ÿ¥∏“µÿÕ“À“√¥—ß°≈à“«‰ª„™â‰¥â  ¢â“«‚æ¥µÕ∫ πÕß
µàÕ°“√„ à«— ¥ÿª√—∫ª√ÿß¥‘π∑—Èß ªŸπ¢“« ªŸπ‚¥‚≈‰¡µåøÕ ‚ø-
¬‘ª´—¡ ·≈–§’‡´Õ‰√µå ‚¥¬πÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπ
 Ÿß°«à“‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π∑ÿ°µ”√—∫°“√∑¥≈Õß °“√„ àªŸπ
¢“«À√◊ÕªŸπ‚¥‚≈‰¡µå‡æ◊ËÕª√—∫ pH ¥‘π„Àâ Ÿß¢÷Èπ  àßº≈„ÀâπÈ”-
Àπ—°·Àâß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπ Ÿß°«à“‰¡à„ àªŸπÕ¬à“ß¡’π—¬ ”§—≠
·≈–‡¡◊ËÕ„ àªŸπ∑—Èß Õß™π‘¥√à«¡°—∫°“√„ àøÕ ‚ø¬‘ª´—¡ ·≈–
§’‡´Õ‰√µå ∑”„ÀâπÈ”Àπ—°·Àâß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥
øÕ ‚ø¬‘ª —́¡ ·≈–§’‡´Õ‰√µå∑’Ë„ à ªŸπ‚¥‚≈‰¡µå ®÷ß‡ªìπÕ’°∑“ß
‡≈◊Õ°Àπ÷Ëß∑’Ë∑¥·∑π°“√„™‚¥¬‡©æ“–°“√„ àªŸπ‚¥‚≈‰¡µå√à«¡
°—∫§’‡´Õ‰√µåµ“¡§”·π–π”À√◊Õ„Àâ¡’°”¡–∂—π 40 °°./‡Œ°µ“√å
(D+K1) ∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥¥’∑’Ë ÿ¥ ·µà∑”„Àâ
¡’§à“„™â®à“¬ Ÿß ÿ¥‡™àπ°—π Õ¬à“ß‰√°Áµ“¡¬—ß¡’∑“ß‡≈◊Õ°Õ◊Ëπ∑’Ë
 “¡“√∂„™â«— ¥ÿª√—∫ª√ÿß¥‘π∑’Ë√“§“µË”°«à“§’‡´Õ‰√µå ·≈–„Àâº≈-
º≈‘µ„°≈â‡§’¬ß°—π √«¡∑—Èß‡ªìπ°“√‡æ‘Ë¡∏“µÿ·§≈‡´’¬ ·¡°π’-
‡´’¬¡ ·≈–°”¡–∂—π„Àâ°—∫¥‘π ‰¥â·°à °“√„ àªŸπ¢“«À√◊ÕªŸπ
‚¥‚≈‰¡µå√à«¡°—∫øÕ ‚ø¬‘ª´—¡∑’Ë„Àâ·§≈‡´’¬¡‡ªìπ 0.75 ‡∑à“
¢Õß·§≈‡´’¬¡∑’Ë‰¥â®“°ªŸπ¥—ß°≈à“« (L+G0.75 ·≈– D+

G0.75) ∑’Ë∑”„Àâ‡ªÕ√å‡´ÁπµåπÈ”Àπ—°·Àâß¢Õß¢â“«‚æ¥‡æ‘Ë¡
¢÷Èπ¡“°°«à“ 50% Õ’°∑—Èß¬—ß≈¥ª√‘¡“≥°√¥·≈–Õ–≈Ÿ¡‘π—¡∑’Ë
·≈°‡ª≈’Ë¬π‰¥â„π¥‘π

‡Õ° “√Õâ“ßÕ‘ß

‡®√‘≠  ‡®√‘≠®”√— ™’æ, °”™—¬ °“≠®π∏π‡»√…∞å ·≈–‡¡∏‘π
»‘√‘«ß»å.2540. °“√®—¥°“√¥‘π°√¥„πª√–‡∑»‰∑¬ °√¡-
æ—≤π“∑’Ë¥‘π. °√ÿß‡∑æœ.

®”‡ªìπ ÕàÕπ∑Õß. 2545. §Ÿà¡◊Õ°“√«‘‡§√“–Àå¥‘π·≈–æ◊™. ¿“§«‘™“
∏√≥’»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬-
 ß¢≈“π§√‘π∑√å.

™—¬√—µπå  π‘≈ππ∑å, «‘‡™’¬√ ®“Ø¸æ®πå, «√√≥“ ‡≈’È¬««“√‘≥ ·≈–
 ÿ¿“≥’  ¬ß§å. 2538.  ¿“æ§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π
ª≈Ÿ°¡—ß§ÿ¥∫“ß™π‘¥„π¿“§„µâ. «. ß¢≈“π§√‘π∑√å. 17 (4):

381-393.

™—¬√—µπå  π‘≈ππ∑å ·≈–«‘‡™’¬√  ®“Ø¸æ®πå. 2539. °“√ª√–‡¡‘π
§«“¡Õÿ¥¡ ¡∫Ÿ√≥å·≈–§«“¡µâÕß°“√∏“µÿÕ“À“√¢Õßæ◊™
Õ“À“√ —µ«åµ√–°Ÿ≈∂—Ë«„π™ÿ¥¥‘π§ÕÀß å. «. ß¢≈“π§√‘π∑√å.
18 (1): 35-42.

ª√–‰æ  ™—¬‚√®πå, ∫ÿ≠‡≈‘»  ∫ÿ≠¬ß§å, πß≈—°…≥å  «‘∫Ÿ≈ ÿ¢, Ishida,

H. ·≈– Wada, H. 2536. °“√ª√—∫ª√ÿß¥‘π∑√“¬∑’Ë‡ªìπ
°√¥¥â«¬«— ¥ÿÕ‘π∑√’¬å. °“√ —¡¡π“‡√◊ËÕß°“√æ—≤π“‡∑§‚π-
‚≈¬’‡æ◊ËÕ§«“¡¬—Ëß¬◊π¢Õß°“√‡°…µ√·≈– ‘Ëß·«¥≈âÕ¡„π
¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ≥ »Ÿπ¬å»÷°…“§âπ§«â“·≈–
æ—≤π“‡°…µ√°√√¡¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®.¢Õπ-
·°àπ, 13-15 ¡°√“§¡ 2536.

«√√≥“  ‡≈’È¬««“√‘π. 2538. §Ÿà¡◊Õ°“√«‘‡§√“–Àå¥‘π·≈–ªÿÜ¬. Àπà«¬
ªØ‘∫—µ‘°“√«‘‡§√“–Àå°≈“ß§≥–∑√—æ¬“°√∏√√¡™“µ‘
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

 ÿπ∑√  æŸπæ‘æ—≤πå ·≈– ‡ÕÁπ «’ ‡«¬å. 2536. Õ‘∑∏‘æ≈¢ÕßªÿÜ¬æ◊™
 ¥µàÕ°“√≈¥ ¿“æ§«“¡‡ªìπæ‘… ¢ÕßÕ≈Ÿ¡‘π—Ë¡ ·≈–æ“√“
¡‘‡µÕ√åµà“ßÊ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«∑’Ëª≈Ÿ°Õ¬Ÿà
„π¥‘π°√¥®—¥. «.  ß¢≈“π§√‘π∑√å. 15(2) : 197-217.

 ÿ¡“≈’  ÿ∑∏‘ª√–¥‘…∞å. 2536. §«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π. ¿“§
«‘™“∏√≥’»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘  ¡À“«‘∑¬“≈—¬-
 ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à. ß¢≈“.

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

Alva, A.K., Edwards, D.G., Asher, C.J. and Suthip-
radit, S. 1987. Effect of acid soil in fertility factors
on growth and nodulation of soybean.Agro. J.
79 : 302-306.

Farina, M.P.W. and Channon, P. 1988. Acid-sub soil ame-
lioration : II Gypsum effects on growth and sub-
soil chemical properties. Soil Sci. Soc. Am. J. 52
: 175-180.

Farina, M.P.W., Channon, P. and Thibaud, G.R. 2000.
A comparison of strategies for ameliorating sub-
soil acidity : I Long-term  growth effect. Soil Sci.
Soc. Am. J. 64 : 646-651.

Ismail, H., Shamshuddin, J. and Syed Omar, S.R. 1993.
Alleviation of soil acidity in Ultisol and Oxisol
for corn growth. Plant and Soil. 151 : 55-65.

Havlin, J.L., Beaton, J.D., Tisdal, S.L. and Nelson, W.L.
1999. Soil Fertility and Fertilizers : An intro-
duction to nutrient management. Sixth edition.
Prentice Hall, New Jersey.

Maneepong, S., Nilnond, C., Onthong, J., Roland, P. and
Didier, B. 1998. Effect of lime on alleviation
of upland acid soil infertility in southern Thailand.
Proceeding of 16th World Congress of Soil Sci-
ence, Montpellier, France 20-26 August 1998.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 1 ¡.§.
 

-
 

°.æ. 2550
º≈¢Õß “√ª√—∫ª√ÿß¥‘π∫“ß™π‘¥µàÕ ¡∫—µ‘¢Õß¥‘π

 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–131

Noble, A.D., Sumner M.E. and Alva, A.K. 1988. The
pH depency of aluminum phytotoxicity allevia-
tion by calcium sulfate. Soil Sci. Soc. Am. J. 52 :
1398-1402.

Pavan, M.A., Bingham, F.T. 1982. Toxicity of aluminum
to coffee seeding grown in nutrient Solution. Soil
Sci. Soc. Am. J. 46 : 993-997.

Sumner, M.E. 1993. Gypsum and acid soils. Advance in
Agronomy. 51:1-32.

Von Uexkull, H. R.1986. Efficient fertilizer use in acid
upland soils of the humid tropics. FAO Fertilizer
and Plant Nutrition Bull. 10.


