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Abstract
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Effect of cattle manure and dolomite on soil properties

and plant growth in acid upland soils
Songklanakarin J. Sci. Technol., Dec. 2005, 27(Suppl. 3) : 727-737

One of the major plant growth limiting factors has been associated with soil acidity. In general, lime

is used for pH raising in acid soils. However, it is also well known that manure can be used for acid soil

reclamation for a better cultivation. A greenhouse experiment was conducted to study the effect of lime

(dolomite) and cattle manure on soil properties and plant growth in Kho Hong soil series (coarse loamy,

siliceous; Typic Paleudults) which was considered to be a low fertility acid upland soil (pH 5.07, OM 1.04%,

avai.P 4.12 mg kg-1, exch.K 0.02 cmol(+)kg-1, exch.Al 0.48 cmol(+)kg-1). The experiment design was a random-

ized complete block design with 4 replications and 8 treatments as follows: unamended (control), application

of dolomite at the half rate of lime requirement at pH 5.5 (1/2L), application of cattle manure at the rate to

raise soil organic matter to be 2.0%, 2.5%, 3.0% by volume, application of dolomite at the half rate of lime

requirement at pH 5.5 together with cattle manure to make soil organic matter to be 2.0%, 2.5%, 3.0% by
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volume, respectively. It was found that shoot and root dry weights of corn were increased in all amended

treatments, but no significant difference (P<0.01) was observed among them. Dry matter weight of corn was

increased according to the increasing rate of manure application either with or without addition of dolomite.

The maximum yield (7.96 g bag-1) was obtained in treatment of 3% soil organic matter plus dolomite and

the yield was significantly (P<0.01) higher than that of control (1.14 g bag-1) and dolomite applied alone (3.13

g bag-1). It was also found that application of manure in all treatments increased the amount of N, P, K, Ca,

Mg and S in corn. Higher uptake of N, P, K at the amount of 231.40, 38.68 and 487.11 mg bag-1, respectively

were obtained in the treatment of 3% organic matter plus dolomite when compared to low uptake of N, P, K

at the amount of 42.08, 3.01 and 50.77 mg bag-1, respectively in the unamended treatment. Application of

manure could increase soil pH, organic matter, P, K, Ca, Mg and S but significantly (p<0.01) decreased

exchangeable acidity and aluminum of soil. Application of manure at the rate to elevate soil organic matter

up to 3% could decrease exchangeable aluminum to the amount of less than 0.01 cmol(+) kg-1.
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∫∑§—¥¬àÕ

 √—≠≠“ ¥”Õ”¿—¬  ®”‡ªìπ ÕàÕπ∑Õß ·≈– ™—¬√—µπå π‘≈ππ∑å

º≈¢ÕßªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µåµàÕ ¡∫—µ‘¢Õß¥‘π·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™

∑’Ëª≈Ÿ°„π¥‘π°√¥∑’Ë¥Õπ

«.  ß¢≈“π§√‘π∑√å «∑∑.  ∏.§. 2548  27(©∫—∫æ‘‡»… 3) : 727-737

§«“¡‡ªìπ°√¥¢Õß¥‘π‡ªìπªí®®—¬∑’Ë ”§—≠ª√–°“√Àπ÷Ëß ∑’Ë¡’º≈µàÕ°“√®”°—¥°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ πÕ°®“°

°“√„™âªŸπ‡æ◊ËÕ‡æ‘Ë¡ pH ¥‘π„Àâ Ÿß¢÷Èπ·≈â« °“√„™âªÿÜ¬Õ‘π∑√’¬å°Á “¡“√∂ª√—∫ª√ÿß¥‘π°√¥‡æ◊ËÕ°“√ª≈Ÿ°æ◊™‰¥â °“√∑¥≈Õßπ’È

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

ª√–‡¿∑ªŸπ√à«¡°—∫ªÿÜ¬§Õ° (¡Ÿ≈«—«) „πÕ—µ√“µà“ßÊ ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡„π∫≈ÁÕ° (randomized complete

block design) ¡’ 4 ´È” ª√–°Õ∫¥â«¬ 8 °√√¡«‘∏’ §◊Õ ‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå (control), „ àªŸπ‚¥‚≈‰¡µå Õ—µ√“

0.5 ¢Õß§«“¡µâÕß°“√ªŸπ∑’Ë pH 5.5 (1/2 L),  „ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ„π¥‘π 2.0%, 2.5%, 3.0% ‚¥¬ª√‘¡“µ√

„ àªŸπ‚¥‚≈‰¡µå (1/2 L) √à«¡°—∫ªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ„π¥‘π 2.0%, 2.5%, 3.0%  ª≈Ÿ°¢â“«‚æ¥À«“πæ—π∏ÿåÕ‘π∑√’¬å

2 ‡ªìπæ◊™∑¥ Õ∫ „π¥‘π°√¥™ÿ¥¥‘π§ÕÀß å (Coarse loamy, siliceous; Typic Paleudults) ´÷Ëß‡ªìπ¥‘π°√¥∑’Ë¡’§«“¡

Õÿ¥¡ ¡∫Ÿ√≥åµË” (pH 5.07, OM 1.04%, avai. P 4.12 mg kg
-1
, exch.K 0.02 cmol(+)kg

-1
, exch.Al 0.48 cmol(+)kg

-1
)

º≈°“√∑¥≈Õßæ∫«à“ °“√„ àªÿÜ¬§Õ°∑ÿ°°√√¡«‘∏’„ÀâπÈ”Àπ—°·Àâß¢Õßµâπ·≈–√“°¢â“«‚æ¥‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (P<0.01)  ·µà¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à  ‚¥¬°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0%

√à«¡°—∫ªŸπ‚¥‚≈‰¡µå „ÀâπÈ”Àπ—°·Àâßµâπ·≈–√“°√«¡ Ÿß ÿ¥ §◊Õ 7.96 °√—¡/∂ÿß ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

°—∫∑’Ë‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå·≈–„ àªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬« §◊Õ 1.14 ·≈– 3.13 °√—¡/∂ÿß µ“¡≈”¥—∫   ”À√—∫

ª√‘¡“≥‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π„πµâπ¢â“«‚æ¥ „π∑ÿ°°√√¡«‘∏’

¢Õß°“√„ àªÿÜ¬§Õ° Ÿß°«à“∑’Ë‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå ·≈–„ àªŸπ‚¥‚≈‰¡µåÕ¬à“ß‡¥’¬« Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ‰π‚µ√‡®π øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡π—Èπ ‡æ‘Ë¡ Ÿß¢÷Èπµ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à „π°√√¡«‘∏’∑’Ë„ à

ªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% √à«¡°—∫ªŸπ‚¥‚≈‰¡µå ¢â“«‚æ¥ “¡“√∂¥Ÿ¥‰π‚µ√‡®π øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡

 Ÿß ÿ¥‡©≈’Ë¬ 231.40, 38.68 ·≈– 487.11 ¡°./∂ÿß µ“¡≈”¥—∫ „π¢≥–∑’Ë‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå¡’ª√‘¡“≥ 42.08,

3.01 ·≈– 50.77 ¡°./∂ÿß µ“¡≈”¥—∫ °“√„ àªÿÜ¬§Õ°∑ÿ°°√√¡«‘∏’∑”„Àâ pH ¢Õß¥‘π Õ‘π∑√’¬«—µ∂ÿ øÕ øÕ√—  ‚æ·∑ ‡´’¬¡

·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π„π¥‘π‡æ‘Ë¡¢÷Èπ ·≈–∑”„Àâ§«“¡‡ªìπ°√¥·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π

≈¥≈ß °“√„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% ∑—Èß 2 °√√¡«‘∏’  “¡“√∂≈¥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π√–¥—∫ < 0.01 cmol

(+)kg
-1
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ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
º≈¢ÕßªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µåµàÕ ¡∫—µ‘¢Õß¥‘π

 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–729

æ◊Èπ∑’Ë∑“ß°“√‡°…µ√„π¿“§„µâ à«π„À≠à¥‘π¡’ ¿“æ
‡ªìπ°√¥ §√Õ∫§≈ÿ¡æ◊Èπ∑’Ëª√–¡“≥ 27 ≈â“π‰√à (‡®√‘≠ ·≈–
§≥–, 2540)  §‘¥‡ªìπ 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∏“µÿ
Õ“À“√æ◊™∂Ÿ°™–≈â“ßÀ√◊Õ‡§≈◊ËÕπ¬â“¬ÕÕ°‰ª  àßº≈„Àâ§«“¡
Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π≈¥≈ß  Õ‘π∑√’¬«—µ∂ÿ„π¥‘πµË”  ¥‘π¢“¥
∏“µÿÕ“À“√∑’Ë®”‡ªìπ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ‡™àπ
‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡
·≈–°”¡–∂—π  ¿“æ¥‘π°√¥‡ªìπ ¿“«–∑’Ë∑”„Àâ∏“µÿÕ“À“√∑’Ë
®”‡ªìπµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ‡™àπ øÕ øÕ√—  ≈–≈“¬
ÕÕ°¡“„π “√≈–≈“¬¥‘π‰¥âπâÕ¬  ·¡â®–¡’°“√„ àªÿÜ¬≈ß‰ª
°Áµ“¡ (von Uexkull, 1986) Õ’°∑—Èß àß‡ √‘¡„Àâ∏“µÿ‡À≈Á°
·¡ß°“π’  ·≈–Õ–≈Ÿ¡‘π—¡ ≈–≈“¬„π “√≈–≈“¬¥‘π„πª√‘¡“≥
∑’Ë Ÿß ®π∂÷ß√–¥—∫∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß√–∫∫
√“°æ◊™‰¥â (®ÿ¡æ≈, 2531)  Õ–≈Ÿ¡‘π—¡∑”„Àâ°“√·∫àß‡´≈≈å∑’Ë
ª≈“¬√“°™–ß—° ¡’º≈µàÕ°“√¥Ÿ¥·≈–‡§≈◊ËÕπ¬â“¬∏“µÿÕ“À“√æ◊™
∑”„Àâæ◊™· ¥ßÕ“°“√¢“¥∏“µÿµà“ßÊ (®”‡ªìπ, 2539)

°“√ª√—∫ª√ÿß¥‘π°√¥‚¥¬°“√„ àªŸπ (liming) „π
√–¥—∫∑’Ë‡À¡“– ¡  “¡“√∂¬°√–¥—∫§«“¡‡ªìπ°√¥‡ªìπ¥à“ß
¢Õß¥‘π (soil pH) „Àâ Ÿß¢÷Èπ®π∂÷ß√–¥—∫∑’Ë∏“µÿÕ“À“√æ◊™
‡™àπ  øÕ øÕ√— „π¥‘π  ≈–≈“¬ÕÕ°¡“„π√Ÿª∑’Ëæ◊™ “¡“√∂
¥Ÿ¥‰ª„™â‰¥â Ÿß  ·≈–≈¥§«“¡ “¡“√∂„π°“√≈–≈“¬¢Õß∏“µÿ
Õ“À“√∑’Ë‡ªìπæ‘…µàÕæ◊™ ‡™àπ Õ–≈Ÿ¡‘π—¡ ‡À≈Á° ·≈–·¡ß°“π’ 
‰¥â  àßº≈„Àâº≈º≈‘µæ◊™‡æ‘Ë¡¢÷Èπ ( ÿ¡“≈’ ·≈–§≥–, 2533;
™—¬√—µπå ·≈–«‘‡™’¬√, 2539; °”™—¬ ·≈–§≥–, 2540)  °“√
„™âÕ‘π∑√’¬«—µ∂ÿ‡æ◊ËÕª√—∫ª√ÿß¥‘π ‡™àπ ªÿÜ¬À¡—° ªÿÜ¬§Õ° À√◊Õ
ªÿÜ¬æ◊™ ¥  πÕ°®“°ª√—∫ª√ÿß ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π„Àâ
¥’¢÷Èπ·≈–‡æ‘Ë¡∏“µÿÕ“À“√„Àâ°—∫æ◊™·≈â« ¬—ß àßº≈„Àâ pH ¢Õß
¥‘π Ÿß¢÷Èπ ‚¥¬°√¥∑”ªØ‘°‘√‘¬“°—∫ “√Õ‘π∑√’¬å∑’Ëª≈¥ª≈àÕ¬
®“°Õ‘π∑√’¬«—µ∂ÿ  ´÷Ëß¡’Õß§åª√–°Õ∫¢Õß°≈ÿà¡§“√å∫Õ°´’
(carboxy group) ·≈–°≈ÿà¡øï‚π≈‘°‰Œ¥√Õ°´’ (phenolic
hydroxy group)(Whalen et al., 2000; von Willert
and Stehouwer, 2003) πÕ°®“°π’È °“√„ àÕ‘π∑√’¬«—µ∂ÿ
≈ß„π¥‘π°√¥ “¡“√∂≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡‰¥â
‡π◊ËÕß®“°°√¥Õ‘π∑√’¬å®“°Õ‘π∑√’¬«—µ∂ÿ ‡™àπ °√¥ ‘́µ√‘° (citric
acid) °√¥øŸ≈«‘° (fulvic acid) ∑”ªØ‘°‘√‘¬“°—∫Õ–≈Ÿ¡‘π—¡
‡ªìπ Al-citrate ·≈– Al-fulvate  (Hue et al., 1986)

‡™àπ‡¥’¬«°—∫∑’Ë Takahashi ·≈–§≥– (1995) √“¬ß“π«à“
 “√Õ‘π∑√’¬å∑’Ë¡’Õ¬Ÿà„π “√≈–≈“¬¥‘π ‰¥â·°à Œ‘«¡—  (humus)
·≈– “√Õ–‚≈ø“π‘° (allophanic materials)  “¡“√∂∑”
ªØ‘°‘√‘¬“°—∫Õ–≈Ÿ¡‘π—¡ ‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ ∑”„Àâ
Õ–≈Ÿ¡‘π—¡„π “√≈–≈“¬¥‘π≈¥≈ß  °“√„ àªŸπ√à«¡°—∫ªÿÜ¬
Õ‘π∑√’¬å¡’º≈∑”„Àâ‡°‘¥°“√µ°µ–°Õπ√à«¡¢ÕßÕ–≈Ÿ¡‘π—¡ À√◊Õ
‡°‘¥ “√ª√–°Õ∫‡™‘ß´âÕπ√–À«à“ßÕ–≈Ÿ¡‘π—¡°—∫Õ‘π∑√’¬«—µ∂ÿ
≈¥§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬¥‘π‰¥â °“√≈¥
activity ¢ÕßÕ–≈Ÿ¡‘π—¡„π “√≈–≈“¬¥‘π ‡ªìπº≈‡π◊ËÕß¡“®“°
°“√‡æ‘Ë¡¢÷Èπ¢Õß pH, ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ (ª√–‰æ
·≈–§≥–, 2536;  ÿπ∑√ ·≈–‡«¬å, 2536;  ÿ√»—°¥‘Ï, 2537)
·§≈‡´’¬¡®“°ªŸπ “¡“√∂‡§≈◊ËÕπ∑’Ë≈ß‰ª„π¥‘π™—Èπ≈à“ß‰¥â
‡¡◊ËÕ„ àªŸπ√à«¡°—∫ªÿÜ¬Õ‘π∑√’¬å ∑”„Àâ≈¥§«“¡‡ªìπæ‘…¢Õß
Õ–≈Ÿ¡‘π—¡„π¥‘π≈à“ß ·≈–‡æ‘Ë¡·§≈‡ ’́¬¡„π¥‘π≈à“ß ́ ÷Ëß¥‘π°√¥
∑—Ë«‰ª¡—°¢“¥ (Liu and Hue, 2000) ¥—ßπ—Èπ °“√„™âªÿÜ¬
Õ‘π∑√’¬å‡æ◊ËÕª√—∫ª√ÿß ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π°√¥„Àâ‡À¡“– ¡
µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„πª√‘¡“≥∑’Ë‡À¡“– ¡‡æ◊ËÕ°“√º≈‘µ
Õ¬à“ß¬—Ëß¬◊π ®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë¡’»—°¬¿“æ„π°“√ª√—∫ª√ÿß
¥‘π°√¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡°…µ√°√√“¬¬àÕ¬∑’Ë‡≈’È¬ß —µ«å„π
§√—«‡√◊ÕπÀ√◊ÕÕ¬Ÿà„π∫√‘‡«≥∑’Ë¡’°“√‡≈’È¬ß —µ«å„°≈â‡§’¬ß ‰¥âπ”
¡Ÿ≈ —µ«å¡“„™â„Àâ‡°‘¥ª√–‚¬™πå °“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“ ¡∫—µ‘‡§¡’∑’Ë ”§—≠¢Õß¥‘π·≈–°“√‡®√‘≠‡µ‘∫‚µ
¢Õßæ◊™®“°°“√„™â “√ª√—∫ª√ÿß¥‘πª√–‡¿∑ªŸπ√à«¡°—∫°“√„™â
ªÿÜ¬§Õ°„πÕ—µ√“µà“ßÊ °—π„π°“√ª√—∫ª√ÿß¥‘π°√¥

Õÿª°√≥å·≈–«‘∏’°“√

∑”°“√∑¥≈Õß„π‡√◊Õπ°√–®° ‚¥¬„™â¥‘π™ÿ¥§ÕÀß å
(coarse loamy siliceous Typic Paleudults) ∑’Ë ÿà¡
‡°Á∫„π√–¥—∫§«“¡≈÷° 0-15 ´¡. ®“°·ª≈ßª≈Ÿ°¬“ßæ“√“
¢Õß‡°…µ√°√∫â“π‰√à µ.∫â“πæ√ÿ Õ.À“¥„À≠à ®. ß¢≈“ ª≈Ÿ°
¢â“«‚æ¥À«“πæ—π∏ÿåÕ‘π∑√’¬å 2 ‡ªìπæ◊™∑¥ Õ∫ „π¥‘π∑’Ë¡’
°“√ª√—∫ª√ÿß‚¥¬°“√„ àªŸπ‚¥‚≈‰¡µå ·≈–‰¡à„ àªŸπ √à«¡°—∫
°“√„ àªÿÜ¬§Õ° (¡Ÿ≈«—«) „πÕ—µ√“µà“ßÊ  ¡∫—µ‘¢Õß¥‘π·≈–
ªÿÜ¬§Õ°· ¥ß„π Table 1 ·≈– 2 «“ß·ºπ°“√∑¥≈Õß·∫∫
 ÿà¡„π∫≈ÁÕ° (randomized complete block design)
ª√–°Õ∫¥â«¬ 8 °√√¡«‘∏’ ¡’ 4 ´È” ¥—ßπ’È

°√√¡«‘∏’∑’Ë 1 = ‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π (control)
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°√√¡«‘∏’∑’Ë 2 = „ àªÿÜ¬§Õ° 62 °√—¡ („Àâ¡’Õ‘π∑√’¬
«—µ∂ÿ„π¥‘πª√–¡“≥ 2.0%) (M 2.0%)

°√√¡«‘∏’∑’Ë 3 = „ àªÿÜ¬§Õ° 93 °√—¡ („Àâ¡’Õ‘π∑√’¬
«—µ∂ÿ„π¥‘πª√–¡“≥ 2.5%) (M 2.5%)

°√√¡«‘∏’∑’Ë 4 = „ àªÿÜ¬§Õ° 124 °√—¡ („Àâ¡’Õ‘π∑√’¬
«—µ∂ÿ„π¥‘πª√–¡“≥ 3.0%) (M 3.0%)

°√√¡«‘∏’∑’Ë 5 = „ àªŸπ‚¥‚≈‰¡µå 0.5 ‡∑à“¢Õß§«“¡
µâÕß°“√ªŸπ∑’Ë pH 5.5 (1/2L)

°√√¡«‘∏’∑’Ë 6 = „ àªŸπ‚¥‚≈‰¡µå 0.5 ‡∑à“¢Õß§«“¡
µâÕß°“√ªŸπ+ªÿÜ¬§Õ° 62 °√—¡ (1/2L + M 2.0%)

°√√¡«‘∏’∑’Ë 7 = „ àªŸπ‚¥‚≈‰¡µå 0.5 ‡∑à“¢Õß§«“¡

µâÕß°“√ªŸπ+ªÿÜ¬§Õ° 93 °√—¡ (1/2L + M 2.5%)
       °√√¡«‘∏’∑’Ë 8 = „ àªŸπ‚¥‚≈‰¡µå 0.5 ‡∑à“¢Õß§«“¡
µâÕß°“√ªŸπ+ªÿÜ¬§Õ° 124 °√—¡ (1/2L + M 3.0%)
π”µ—«Õ¬à“ß¥‘π∑’Ëº÷Ëß·Àâß„π∑’Ë√à¡¡“√àÕπºà“πµ–·°√ß¢π“¥
™àÕßµ“ 0.5 ´¡. ∫√√®ÿ¥‘π∑’Ë√àÕπ·≈â«≈ß„π∂ÿßæ≈“ µ‘° ’¥”
‡ âπºà“»Ÿπ¬å°≈“ß 16.5 ´¡. (πÈ”Àπ—°¥‘π 4 °°./∂ÿß) „ àªŸπ
‚¥‚≈‰¡µå 0.1432 °√—¡ (0.5 ‡∑à“¢Õß§«“¡µâÕß°“√ªŸπ∑’Ë pH
¥‘π 5.5) ·≈–ªÿÜ¬§Õ° º ¡§≈ÿ°‡§≈â“„Àâ‡¢â“°—π µ“¡°√√¡«‘∏’
°“√∑¥≈Õß ª≈àÕ¬∂ÿß∫√√®ÿ¥‘π®“°∑’Ë Ÿß 5 ´¡. „Àâ°√–·∑°
æ◊Èπ®”π«π 6 §√—Èß ·≈â«‡µ‘¡πÈ”∑’Ë°√Õß·≈â«®π‰¥â§«“¡™◊Èπ
„π¥‘π∑’Ë√–¥—∫§«“¡™◊Èπ π“¡ (field capacity) ª≈àÕ¬„Àâ

Table 1. Some chemical and physical properties of study

soil (Kho Hong series).

Soil properties Analytical data

pH (H
2
O 1:5) 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 MCa (H

2
PO

4
)

2
) Not detectable

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

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

LR (pH 5.5) (Dunn’s method) 18.10 kg rai-1

Texture (Hydrometer) Sandy loam
Sand 79.52%
Silt 8.56%
Clay 11.92%

Table 2. Chemical properties of cattle manure.

Chemical properties Analytical data

Total N (%) 1.38
Total P (%) 0.86
Total K (%) 0.90
Total Ca (%) 1.84
Total Mg (%) 0.44
Total S (%) 0.37
Organic matter (%) 64.58
C/N ratio 27.14
pH   1 : 10 (ªÿÜ¬§Õ° : πÈ”) 7.5
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 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–731

 “√ª√—∫ª√ÿß¥‘π∑”ªØ‘°‘√‘¬“°—∫¥‘π‡ªìπ‡«≈“ 2  —ª¥“Àå
„ à∏“µÿÕ“À“√æ◊Èπ∞“π (basal nutrients) ∑ÿ°°√√¡«‘∏’ ‚¥¬
æ‘®“√≥“®“°§à“«‘‡§√“–Àå¥‘π·≈–§«“¡µâÕß°“√∏“µÿÕ“À“√
¢Õß¢â“«‚æ¥ (Table 3)  ª≈Ÿ°¢â“«‚æ¥À«“π≈ß„π∂ÿß ∂ÿß≈–
5 ‡¡≈Á¥ À≈—ß¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ‰¥â 7 «—π ∂Õπ·¬°„Àâ
‡À≈◊Õ∂ÿß≈– 2 µâπ  µ≈Õ¥°“√∑¥≈Õß„Àâ√¥πÈ”¢â“«‚æ¥∑’Ë√–¥—∫
80-100% §«“¡™◊Èπ π“¡ À√◊Õ‰¡à„Àâ¥‘π·ÀâßÀ√◊Õ‡ªï¬°®π
‡°‘π‰ª ‡¡◊ËÕ¢â“«‚æ¥Õ“¬ÿ 30 «—π µ—¥µâπ¢â“«‚æ¥ ·¬°‡°Á∫
 à«π‡Àπ◊Õ¥‘π ·≈–√“°  π”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 65 Õß»“
‡´≈‡´’¬  ®ππÈ”Àπ—°·Àâß§ß∑’Ë ∫—π∑÷°πÈ”Àπ—°·Àâß¢Õßµâπ
πÈ”Àπ—°·Àâß¢Õß√“° π”µ—«Õ¬à“ßæ◊™ ·≈–¥‘π‰ª«‘‡§√“–ÀåÀ“
∏“µÿÕ“À“√ ‡æ◊ËÕ»÷°…“§«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√∑’Ë
æ◊™ “¡“√∂¥Ÿ¥‰ª„™â‰¥â‡¡◊ËÕ¡’°“√ª√—∫ª√ÿß¥‘π

°“√«‘‡§√“–Àå¥‘π

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

4
OAc pH 7 «—¥‚æ·∑ ‡´’¬¡·≈–

‚´‡¥’¬¡ ¥â«¬‡§√◊ËÕß flame photometer  ”À√—∫·§≈‡´’¬¡
·≈–·¡°π’‡ ’́¬¡ «—¥°“√¥Ÿ¥°≈◊π§≈◊Ëπ· ß¥â«¬‡§√◊ËÕß atomic
absorption spectrophotometer   øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå (available P) ¥â«¬«‘∏’ Bray II À“°”¡–∂—π∑’Ë
 °—¥‰¥â¥â«¬ 0.01 M Ca(H

2
PO

4
)
2
 ·≈â««—¥¥â«¬ UV-

visible spectrophotometer §«“¡‡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 complexation titration ‚¥¬
‰∑‡∑√µ°—∫ HCl  (®”‡ªìπ, 2545)

°“√«‘‡§√“–Àåæ◊™

«‘ ‡§√“–ÀåÀ“ª√‘¡“≥‰π‚µ√‡®π∑—È ßÀ¡¥‚¥¬«‘∏’
Kjeldahl ª√‘¡“≥øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡
·¡°π’‡´’¬¡ ·≈–°”¡–∂—π‚¥¬°“√¬àÕ¬µ—«Õ¬à“ßæ◊™„π°√¥
º ¡‰πµ√‘°·≈–‡ªÕ√å§≈Õ√‘° (3:1; V/V) ·≈â««‘‡§√“–Àå
À“ª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥‚¥¬«‘∏’ yellow molybdo-
vanadophosphoric acid   ”À√—∫‚æ·∑ ‡´’¬¡À“¥â«¬
flame photometer   à«π·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡ π”
‰ª«—¥§à“°“√¥Ÿ¥°≈◊π§≈◊Ëπ· ß¥â«¬‡§√◊ËÕß atomic absorp-
tion spectrophotometer ·≈–°”¡–∂—π¥â«¬ UV-visible
spectrophotometer (®”‡ªìπ, 2545)

º≈°“√∑¥≈Õß

1. °“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥

°“√„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ„π¥‘π‡ªìπ 2.0%
(M2.0%) 2.5% (M2.5%) 3.0% (M3.0%) ‚¥¬ª√‘¡“µ√
·≈–„ àªÿÜ¬§Õ°„πÕ—µ√“µà“ßÊ ¥—ß°≈à“« √à«¡°—∫ªŸπ‚¥‚≈‰¡µå
(0.5 ‡∑à“¢Õß§«“¡µâÕß°“√ªŸπ : 1/2 L) „Àâ§à“‡©≈’Ë¬πÈ”Àπ—°

Table 3. Form and rate of nutrient elements used for basal application.

Element Form Rate of application Rate of application

(kg element ha-1) (g element bag-1)

N Urea 400 0.8553
P NaH

2
PO

4
. 2H

2
O 250 0.5345

K KCl 200 0.4276
S Na

2
SO

4
40 0.0855

Mg MgCl
2

30 0.0641
Zn ZnCl

2
6 0.0128

Cu CuCl
2
.2H

2
O 4 0.0085

Mn MnCl
2
.4H

2
O 5 0.0106

B H
3
BO

3
2 0.0043

Mo Na
2
MoO

4
. 2H

2
O 0.4 0.0009
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·Àâß¢Õßµâπ·≈–√“°¢â“«‚æ¥‰¡à·µ°µà“ß°—π  ·µà°“√„ à
ªÿÜ¬§Õ°Õ—µ√“µà“ßÊ  ·≈–∑’Ë„ à√à«¡°—∫ªŸπ‚¥‚≈‰¡µå∑”„Àâ
πÈ”Àπ—°·Àâß¢Õßµâπ‡æ‘Ë¡ Ÿß°«à“°“√‰¡à„ à«— ¥ÿª√—∫ª√ÿß¥‘π
(control) ·≈–„ àªŸπ‚¥‚≈‰¡µå∑’Ë 1/2L Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘§◊Õ 0.96 ·≈– 2.69 °√—¡/∂ÿß µ“¡≈”¥—∫  °“√
‡æ‘Ë¡¢÷Èπ¢ÕßªÿÜ¬§Õ°¡’·π«‚πâ¡∑”„ÀâπÈ”Àπ—°·Àâß¢Õß√“°
·≈–µâπ Ÿß¢÷Èπ (Figure 1) ‚¥¬°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°„Àâ¡’
Õ‘π∑√’¬«—µ∂ÿ 3.0% √à«¡°—∫ªŸπ‚¥‚≈‰¡µå „ÀâπÈ”Àπ—°·Àâß
‡©≈’Ë¬¢Õßµâπ¢â“«‚æ¥ Ÿß ÿ¥§◊Õ 7.02 °√—¡/∂ÿß  à«ππÈ”Àπ—°
√“°‡©≈’Ë¬π—Èπ ‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥°“√„ àªÿÜ¬§Õ° ‚¥¬∑’Ë√–¥—∫
ªÿÜ¬§Õ° 2.5% √à«¡°—∫ªŸπ‚¥‚≈‰¡µå 1/2 L „ÀâπÈ”Àπ—°§à“
‡©≈’Ë¬ Ÿß Ÿ¥§◊Õ 1.0 °√—¡/∂ÿß ´÷Ëß·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P<0.01) °—∫‰¡à„ àªÿÜ¬§Õ° ·≈–„ àªŸπ‚¥‚≈‰¡µå
Õ¬à“ß‡¥’¬«§◊Õ 0.18 ·≈– 0.44 °√—¡/∂ÿß µ“¡≈”¥—∫

2. ª√‘¡“≥∏“µÿÕ“À“√„πµâπ¢â“«‚æ¥

°“√¥Ÿ¥„™â∏“µÿÕ“À“√„π¥‘π¢Õß¢â“«‚æ¥ Ÿß¢÷ÈπÕ¬à“ß
‡¥àπ™—¥ µ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë‡æ‘Ë¡¢÷Èπ ª√‘¡“≥‰π‚µ√‡®π
øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡ (N, P, K) „π¢â“«‚æ¥∑’ËÕ“¬ÿ
30 «—π À≈—ßßÕ°  Ÿß°«à“∑’Ë‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå
(control) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‚¥¬∑’Ë
control  ¢â“«‚æ¥¥Ÿ¥∏“µÿÕ“À“√ N, P ·≈– K ‰¥â‡©≈’Ë¬

µË” ÿ¥§◊Õ 42.08, 3.01 ·≈– 50.77 ¡°./∂ÿß µ“¡≈”¥—∫
 ”À√—∫°“√„ àªŸπ‚¥‚≈‰¡µå 1/2L π—Èπ ¢â“«‚æ¥¥Ÿ¥„™â N, P
·≈– K ‡æ‘Ë¡¢÷Èπ Ÿß°«à“ control ·≈–‡ÀÁπ‰¥â™—¥‡®π‚¥¬
‡©æ“– N   à«π°“√„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% √à«¡
°—∫ªŸπ‚¥‚≈‰¡µå ¢â“«‚æ¥ “¡“√∂¥Ÿ¥∏“µÿÕ“À“√ N, P ·≈–
K  Ÿß ÿ¥‡©≈’Ë¬ 231.40, 38.68 ·≈– 487.11 ¡°./∂ÿß
µ“¡≈”¥—∫ (Table 4) ‡™àπ‡¥’¬«°—∫°“√¥Ÿ¥„™â·§≈‡´’¬¡
·¡°π’‡´’¬¡ ·≈–°”¡–∂—π (Ca, Mg, S) ‡æ‘Ë¡¢÷Èπµ“¡
ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à ·≈–ª√‘¡“≥ Ca, Mg ≈¥≈ß‡≈Á°πâÕ¬
„π°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% ∑—Èß 2 °√√¡«‘∏’
·µà„Àâ§à“‡©≈’Ë¬·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘®“° control
·≈–„ àªŸπ‚¥‚≈‰¡µå 1/2L Õ¬à“ß‡¥’¬«  ‚¥¬∑’Ë control
¢â“«‚æ¥¥Ÿ¥„™â Ca, Mg ·≈– S ‰¥â‡©≈’Ë¬µË” ÿ¥§◊Õ 1.41,
1.55 ·≈– 1.65 ¡°./∂ÿß µ“¡≈”¥—∫  à«π°“√„ àªŸπ‚¥‚≈‰¡µå
∑’Ë 1/2L ‡æ‘Ë¡°“√¥Ÿ¥„™â Ca, Mg ·≈– S ‰¥â∫â“ß·µà‰¡à
·µ°µà“ß‰ª®“° control Õ¬à“ß¡’π—¬ ”§—≠ ¢≥–∑’Ë°√√¡«‘∏’
∑’Ë„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 2.5% √à«¡°—∫ªŸπ‚¥‚≈‰¡µå
¢â“«‚æ¥ “¡“√∂¥Ÿ¥·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡ Ÿß ÿ¥‡©≈’Ë¬
30.51 ·≈– 17.66 ¡°./∂ÿß µ“¡≈”¥—∫  ”À√—∫°”¡–∂—ππ—Èπ
„π°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% √à«¡°—∫ªŸπ
‚¥‚≈‰¡µå  ¢â“«‚æ¥ “¡“√∂¥Ÿ¥„™â‰¥â Ÿß ÿ¥‡©≈’Ë¬ 6.62 ¡°./
∂ÿß µ“¡≈”¥—∫  ¥—ß¢âÕ¡Ÿ≈„π Table 5

Figure 1. Dry matter weights of shoot and root of corn harvested at 30 day (means or

histograms associated with different letters are significantly different at 99% level

by DMRT).
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ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
º≈¢ÕßªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µåµàÕ ¡∫—µ‘¢Õß¥‘π

 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–733

3.  ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘πÀ≈—ß°“√‡°Á∫‡°’Ë¬«æ◊™

°“√„ àªŸπ‚¥‚≈‰¡µå‡æ’¬ß 1/2L ‰¡à‰¥â∑”„Àâ pH ¥‘π
 Ÿß¢÷Èπ ·µà “¡“√∂≈¥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π‡ªìπ
0.16 cmol(+)kg-1 ·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå
(control) ´÷Ëß¡’§à“ 0.24 cmol(+)kg-1 °“√„ àªÿÜ¬§Õ°Õ¬à“ß
‡¥’¬«„π¥‘π„πÕ—µ√“µà“ßÊ ·≈–„ à√à«¡°—∫ªŸπ‚¥‚≈‰¡µå∑’Ë 1/2L

Table 5. Calcium, magnesium and sulphur uptake in corn plant at the

age of 30 days.

  Ca  Mg  S
   Treatment

 mg bag-1

Control   1.41±0.37 c   1.55±0.39 b 1.65±0.41 b
M 2.0% 20.75±3.35 b 14.87±3.00 a 5.72±0.93 a
M 2.5% 23.67±4.18 ab 15.91±2.18 a 6.15±0.88 a
M 3.0% 21.96±1.61 ab 14.96±1.01 a 6.44±0.50 a
1/2 L   3.63±0.57 c   4.52±1.06 b 2.89±0.96 b
1/2 L + M 2.0% 22.10±2.07 ab 13.87±1.21 a 6.47±0.52 a
1/2 L + M 2.5% 30.51±0.14 a 17.66±0.04 a 5.99±0.41 a
1/2 L + M 3.0% 25.95±1.08 ab 15.54±1.42 a 6.62±0.40 a

F-Test ** ** **
% C.V. 26.53 27.24 24.79

Means followed by different letters in a same column are significantly different at

99% level by DMRT.

Table 4. Nitrogen, phosphorus and potassium uptake in corn plant at

the age of 30 days.

  N  P  K
   Treatment

 mg bag-1

Control    42.08±10.05 c   3.01±0.71 c   50.77±12.17 c
M 2.0%  181.00±20.51 ab 26.24±3.39 b 300.63±44.67 b
M 2.5%  196.65±21.58 a 31.65±4.13 ab 391.01±54.59 ab
M 3.0%  201.30±15.26 a 33.19±3.23 ab 426.88±45.83 ab
1/2 L   113.60±27.13 b 11.63±2.52 c 145.98±35.54 c
1/2 L + M 2.0%   225.93±32.62 a 30.17±1.56 ab 393.63±24.61 ab
1/2 L + M 2.5% 229.43±1.36 a 37.48±1.82 a 432. 94±38.75 ab
1/2 L + M 3.0%   231.40±15.31 a 38.67±1.37 a  487.11±47.95 a

F-Test ** ** **
% C.V. 23.17 21.05 23.60

Means followed by different letters in a same column  are significantly different at

99% level by DMRT.

¡’º≈∑”„Àâ§à“ pH  Õ‘π∑√’¬«—µ∂ÿ øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â ·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â ·≈–°”¡–∂—π∑’Ë °—¥‰¥â„π¥‘π
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë‡æ‘Ë¡¢÷Èπ
·µà àßº≈„Àâ§«“¡‡ªìπ°√¥ ·≈–Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫ control ·≈–„ àªŸπ‚¥‚≈‰¡µå 1/2L Õ¬à“ß‡¥’¬« ¥—ß¢âÕ¡Ÿ≈
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„π Table 6  ‚¥¬∑’Ëª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ
3.0%  “¡“√∂≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π
®“° 0.24 cmol(+)kg-1 „π°√√¡«‘∏’‰¡à„ àªÿÜ¬§Õ° „Àâ≈¥≈ß
„π√–¥—∫∑’ËπâÕ¬°«à“ 0.01 cmol(+)kg-1

«‘®“√≥åº≈°“√∑¥≈Õß

°“√ª√—∫ª√ÿß¥‘π‚¥¬„ àªŸπ‚¥‚≈‰¡µå „πª√‘¡“≥‡æ’¬ß
§√÷ËßÀπ÷Ëß¢Õß§«“¡µâÕß°“√ªŸπÕ¬à“ß‡¥’¬« (1/2L) ¡’·π«‚πâ¡
∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥¥’¢÷Èπ ·µà„Àâº≈‰¡à·µ°µà“ß
∑“ß ∂‘µ‘°—∫∑’Ë‰¡à„ àªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µå (Figure 1)
‡π◊ËÕß®“°ª√‘¡“≥ªŸπ‚¥‚≈‰¡µå∑’Ë„ àπâÕ¬‡°‘π‰ª ‰¡à‡æ’¬ßæÕ
∑’Ë®– “¡“√∂¬°√–¥—∫ pH ¢Õß¥‘π„Àâ Ÿß¢÷Èπ‰¥â„π√–¥—∫∑’Ë
‡À¡“– ¡ (pH 5.5-6.0) ‚¥¬¬°√–¥—∫ pH ‰¥â‡æ’¬ß 5.20
∑”„Àâ∏“µÿÕ“À“√æ◊™≈–≈“¬ÕÕ°¡“„π “√≈–≈“¬¥‘π„Àâæ◊™
 “¡“√∂¥Ÿ¥‰ª„™â‰¥âπâÕ¬ ·¡â«à“®–„ à∏“µÿÕ“À“√„π¥‘π„Àâ°—∫
æ◊™Õ¬à“ß‡æ’¬ßæÕ ·≈–„π ¿“æ∑’Ë pH ¥‘πµË” ∑”„ÀâÕ–≈Ÿ¡‘π—¡
≈–≈“¬ÕÕ°¡“¡“° ´÷Ëß§à“«‘°ƒµ‘¢Õßæ◊™ à«π„À≠à∑’Ëº≈º≈‘µ
µË”°«à“ 50% ¢Õßº≈º≈‘µ Ÿß ÿ¥‡¡◊ËÕ§à“§«“¡Õ‘Ë¡µ—«¥â«¬
Õ–≈Ÿ¡‘π—¡¢Õß¥‘π¡“°°«à“ 45% (‡®√‘≠ ·≈–§≥–, 2540)
·¡â«à“º≈«‘‡§√“–Àå¥‘πÀ≈—ßª≈Ÿ° æ∫«à“ §à“§«“¡Õ‘Ë¡µ—«¢Õß
Õ–≈Ÿ¡‘π—¡„π¥‘πÀ≈—ßª≈Ÿ°∑ÿ°°√√¡«‘∏’ µË”°«à“ 45%  ·µà„π
control ¬—ß Ÿß°«à“„π°√√¡«‘∏’∑’Ë„ àªŸπ (1/2L) ·≈– Ÿß°«à“
°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°∑ÿ°Õ—µ√“ ®÷ß¡’º≈„Àâ°“√‡®√‘≠‡µ‘∫‚µ
¢Õß¢â“«‚æ¥‰¡à¥’‡∑’¬∫‡∑à“°—∫„ àªÿÜ¬§Õ° ´÷Ëß§à“ pH ¢Õß¥‘π
¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫°—∫ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
„π¥‘π ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘ À —¡æ—π∏å (correlation co-
efficient) R2=0.647* (Figure 2)  àßº≈µàÕ°“√¥Ÿ¥„™â∏“µÿ
Õ“À“√æ◊™ ∑”„Àâæ◊™¥Ÿ¥∏“µÿÕ“À“√øÕ øÕ√—  ‚æ·∑ ‡´’¬¡
·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡≈¥≈ß

°“√¥Ÿ¥„™â∏“µÿÕ“À“√æ◊™ ‡™àπ ‰π‚µ√‡®π øÕ øÕ√— 
‚æ·∑ ‡´’¬¡  ·≈–·§≈‡´’¬¡  ¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫°—∫
ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï
 À —¡æ—π∏å R2=0.9265**(N), R2=0.9754**(K),
R2=0.9648**(P) ·≈– R2=0.9842**(Ca)  (Figure 3
·≈– 4) ´÷ËßÕ“®°≈à“«‰¥â«à“ §«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿ
Õ“À“√æ◊™∂Ÿ°§«∫§ÿ¡‚¥¬§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘π—¡„π¥‘π
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß§«“¡‡ªìπª√–‚¬™πå¢ÕßøÕ øÕ√—  ∂â“ T
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«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
º≈¢ÕßªÿÜ¬§Õ°·≈–ªŸπ‚¥‚≈‰¡µåµàÕ ¡∫—µ‘¢Õß¥‘π

 √—≠≠“  ¥”Õ”¿—¬ ·≈–§≥–735

Figure 2. Relationship  between  soil  pH  and

exchangeable Al .

Figure 3. Relationship between exchangeable Al

and plant N and K uptake.

Figure 4. Relationship between exchangeable Al

and plant P and Ca uptake.

Figure 5. Relationship between soil organic

matter and exchangeable Al.

ª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π¡“° ∑”„ÀâøÕ øÕ√— µ°µ–°Õπ°—∫
Õ–≈Ÿ¡‘π—¡‡ªìπÕ–≈Ÿ¡‘π—¡øÕ ‡øµ (von Uexkull, 1986)
πÕ°®“°π’È „π ¿“æ∑’Ë¡’Õ–≈Ÿ¡‘π—¡ ´÷Ëß¡’ª√–®ÿ∫«° Ÿß°Á®–‰ª
¢—¥¢«“ß°“√¥Ÿ¥„™â‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡
∑”„Àâ°“√æ—≤π“°“√¢Õß√“°À¬ÿ¥™–ß—° √“°°ÿ¥ À¬“∫ —Èπ
( ÿ¡“≈’, 2536) ∑”„Àâ¢â“«‚æ¥¥Ÿ¥∏“µÿÕ“À“√‰¥âπâÕ¬ ®÷ß àß
º≈„ÀâπÈ”Àπ—°µâπ·≈–√“°‡©≈’Ë¬¢Õß¢â“«‚æ¥ µË”°«à“°√√¡«‘∏’
∑’Ë„ àªÿÜ¬§Õ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π°√√¡«‘∏’∑’Ë„ àªÿÜ¬
§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 2% ∑”„Àâ pH ¥‘π = 5.15 ´÷Ëß
µË”°«à“°“√„ àªŸπ‚¥‚≈‰¡µå (1/2L) ·µà°“√‡®√‘≠‡µ‘∫‚µ¢Õß

¢â“«‚æ¥¥’°«à“π—Èπ ‡π◊ËÕß®“°ªÿÜ¬Õ‘π∑√’¬å„π¥‘π‡°‘¥°√–∫«π
°“√¬àÕ¬ ≈“¬ ®–„Àâ “√Õ‘π∑√’¬åÕÕ°¡“ ´÷Ëß¡’ à«π∑”„Àâ≈¥
activity ¢ÕßÕ–≈Ÿ¡‘π—¡ ∑”„Àâ§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘π—¡„π
¥‘π≈¥≈ß¥—ß¢âÕ¡Ÿ≈„π Table 6  ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π
¢Õß Hue ·≈–§≥– (1986) ·≈– Takahashi (1995) æ◊™
®÷ß‡®√‘≠‡µ‘∫‚µ¥’

°“√∑’Ë¢â“«‚æ¥‡®√‘≠‡µ‘∫‰¥â¥’„π∑ÿ°°√√¡«‘∏’∑’Ë„ àªÿÜ¬
§Õ°π—Èπ ‡ªìπº≈¡“®“°„πÕß§åª√–°Õ∫¢ÕßªÿÜ¬§Õ°¡’∏“µÿ
Õ“À“√æ◊™ ·≈–¡’§à“ C/N ratio ‡∑à“°—∫ 27.14  ¥—ß¢âÕ¡Ÿ≈
„π Table 2  ‡¡◊ËÕ∂Ÿ°¬àÕ¬ ≈“¬ °Á®–ª≈¥ª≈àÕ¬∏“µÿÕ“À“√
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≈ß Ÿà¥‘π ‡ªìπÕ“À“√ ”À√—∫æ◊™¥Ÿ¥‰ª„™âµàÕ‰ª ´÷Ëß‡ÀÁπ‰¥â®“°
ª√‘¡“≥∏“µÿÕ“À“√„π¥‘π ‡™àπ øÕ øÕ√—  ‚æ·∑ ‡´’¬¡
·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥
ªÿÜ¬§Õ°∑’Ë„ à (Table 6)  °“√„ àªÿÜ¬§Õ°À√◊Õ¡Ÿ≈«—«„π°“√
∑¥≈Õßπ’È ´÷Ëß¡’ pH 7.5 ¥—ß¢âÕ¡Ÿ≈„π Table 2 ¬—ß¡’ à«π
∑”„Àâ pH ¢Õß¥‘π Ÿß¢÷Èπ®“° 5.1 (control) ‡ªìπ 5.78
‡¡◊ËÕ„ àªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% ·≈– 5.84  ‡¡◊ËÕ„ à
ªÿÜ¬§Õ°„Àâ¡’Õ‘π∑√’¬«—µ∂ÿ 3.0% √à«¡°—∫ªŸπ‚¥‚≈‰¡µå 1/2L
µ“¡ Table 6 ¡’ à«π∑”„Àâ°“√≈–≈“¬¢ÕßÕ–≈Ÿ¡‘π—¡≈¥≈ß
æ◊™®÷ß‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ  πÕ°®“°π’È °“√„ àªÿÜ¬§Õ°‡ªìπ°“√
‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„π¥‘π„Àâ Ÿß¢÷Èπ ·≈–¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫
À√◊Õº°º—π°—∫ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π ‚¥¬
¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å R2=0.6078** ‡π◊ËÕß®“°‡¡◊ËÕ
Õ‘π∑√’¬«—µ∂ÿ ≈“¬µ—«¥’·≈â« ®–∑”Àπâ“∑’Ë‡ªìπ§’‡≈µ (chelate)
‡°‘¥‡ªìπ “√Õ‘π∑√’¬å´÷Ëß¡’Õß§åª√–°Õ∫¢Õß carboxy ·≈–
phynolic hydroxy group ‡¢â“∑”ªØ‘°‘√‘¬“°—∫Õ–≈Ÿ¡‘π—¡
„π “√≈–≈“¬¥‘π ‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ ∑”„Àâ  activity
¢ÕßÕ–≈Ÿ¡‘π—¡≈¥≈ß (Figure 5) ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π
¢Õß ÿ√»—°¥‘Ï (2537) ∑’Ë√“¬ß“π«à“ ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥ªÿÜ¬§Õ°
(¡Ÿ≈«—«)  „π°“√ª≈Ÿ°¢â“«øÉ“ß„π¥‘π°√¥  ∑”„Àâª√‘¡“≥
Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â≈¥≈ßµ“¡ª√‘¡“≥ªÿÜ¬§Õ° ®÷ß¡’
 à«π∑”„Àâ  pH  ¥‘π‡æ‘Ë¡¢÷Èπ  (Whalen  et  al.,  2000)
ª√–°Õ∫°—∫°“√‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„π¥‘π πà“®–¡’ à«π∑”„Àâ
 ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π¥’¢÷Èπ ¥‘π¡’§«“¡√à«π´ÿ¬¥’ ¡’º≈
„Àâ√“°¢â“«‚æ¥°√–®“¬‰¥â¡“°¢÷Èπ ®–‡ÀÁπ‰¥â®“°πÈ”Àπ—°·Àâß
¢Õß√“°¢Õß¢â“«‚æ¥‡æ‘Ë¡¢÷Èπ µ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à∑ÿ°
°√√¡«‘∏’∑’Ë„ àªÿÜ¬§Õ°·≈–·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à„ àªÿÜ¬§Õ° ·≈–„ àªŸπ‡æ’¬ßÕ¬à“ß‡¥’¬«
(Figure 1) ‡¡◊ËÕ√“°æ◊™‡®√‘≠‰¥â¥’ ∑”„Àâ “¡“√∂¥Ÿ¥„™â∏“µÿ
Õ“À“√‰¥â¡“° ®÷ß àßº≈„Àâ¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ„ÀâπÈ”Àπ—°
·Àâß Ÿß¢÷Èπ

 √ÿª

ªí®®—¬ ”§—≠∑’Ë®”°—¥°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«‚æ¥„π
¥‘π™ÿ¥§ÕÀß å§◊Õ  §«“¡‡ªìπ°√¥¢Õß¥‘π  ·≈–ª√‘¡“≥
Õ–≈Ÿ¡‘π—¡„π¥‘π  °“√„ àªŸπ‚¥‚≈‰¡µå ·≈–ªÿÜ¬§Õ°¡’º≈∑”„Àâ
¥‘π‡ªìπ°√¥πâÕ¬≈ß ·≈–≈¥ª√‘¡“≥Õ–≈Ÿ¡‘π—¡∑’Ë·≈°‡ª≈’Ë¬π

‰¥â„π¥‘π  àßº≈„Àâ¢â“«‚æ¥‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ °“√„ àªÿÜ¬§Õ°
„π¥‘π®π∑”„Àâ¥‘π¡’Õ‘π∑√’¬«—µ∂ÿ∂÷ß 3% ¡’ à«π™à«¬∑”„Àâ
§«“¡‡ªìπ°√¥¢Õß¥‘π ·≈–ª√‘¡“≥Õ–≈Ÿ¡‘π—¡„π¥‘π≈¥Õ¬à“ß
™—¥‡®π ¡’º≈∑”„Àâ∏“µÿÕ“À“√„π¥‘π¡’§«“¡‡ªìπª√–‚¬™πå
‡æ‘Ë¡¢÷Èπ °“√„ àªÿÜ¬§Õ°π—ÈππÕ°®“°‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„Àâ°—∫
¥‘π·≈â« ¬—ß‡æ‘Ë¡∏“µÿÕ“À“√æ◊™∑’Ë‰¥â®“°°“√¬àÕ¬ ≈“¬ ‡™àπ
‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·¡°π’‡ ’́¬¡
·≈–°”¡–∂—π „Àâ°—∫¥‘π ‚¥¬ª√‘¡“≥∏“µÿÕ“À“√æ◊™‡æ‘Ë¡¢÷Èπ
µ“¡ª√‘¡“≥ªÿÜ¬§Õ°∑’Ë„ à ‡ªìπ°“√‡æ‘Ë¡§«“¡Õÿ¥¡ ¡∫Ÿ√≥å„Àâ
°—∫¥‘π ∑”„Àâæ◊™‡®√‘≠‡µ‘∫‚µ‰¥â¥’¢÷Èπ πÕ°‡Àπ◊Õ®“°°“√„™â
ªÿÜ¬‡§¡’Õ¬à“ß‡¥’¬« ´÷Ëß®“°º≈∑¥≈Õß§√—Èßπ’È “¡“√∂π”‰ª
ª√–¬ÿ°µå„™â°“√„ àªÿÜ¬§Õ°„π‰√àπ“‡æ◊ËÕ‡æ‘Ë¡Õ‘π∑√’¬«—µ∂ÿ„Àâ°—∫
¥‘π„π√–¥—∫ 2% À√◊Õ ª√–¡“≥ 4 µ—π/‰√à √à«¡°—∫°“√„ àªŸπ
°Áπà“®–‡æ’¬ßæÕ„π°“√ª√—∫ª√ÿß ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ
¢Õß¥‘π„Àâæ◊™ “¡“√∂¥Ÿ¥„™â∏“µÿÕ“À“√‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
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