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The effects of  fertilizer application rates on leaf nutrient contents and yield of oil palm  were inves-
tigated at the Agricultural and Technological College Plantation in Trang province during  May 1998 - June
2001. A five-year-old oil palm plantation, planted on the Na Tham soil series (Fine loamy, mixed, isohyper-
thermic Oxic Plinthudults) with spacing 9x9x9 m, was selected for study. A randomized complete block de-
sign with three replications with 20 palms/replication was used. The treatments included six different rates
of fertilizer application. The rates of fertilizer were as follows: T1 (farmer practice), T2 (40% of application
rate in T4), T3 (70% of application rate in T4), T4 (urea 2,750 g/plant; triple super phosphate 1,500 g/plant;
potassium chloride 4,000 g/plant; kieserite 1,000 g/plant; borate 80 g/plant), T5 (130% of application rate in
T4) and T6 (170% of application rate in T4). The high leaf nutrient contents of N, P and K at the range of
2.6-2.8%, 0.16-0.18% and 1.13-1.18%, respectively, were found in the high nutrient application rate treat-
ments (T5, T6). However, the amounts of leaf Ca and Mg in T5 and T6 decreased from 0.75-0.80% and 0.33-
0.37% at the beginning of experiment to 0.65-0.70% and 0.22-0.24%, respectively, at the end of the experi-
ment. Small increases of leaf sulphur and boron up to about 0.20-0.22% and 16-19 mg/kg were also found
in the high rate of fertilizer treatments. Accumulated fresh fruit bunch yield (FFB) increased according to
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increasing rate of fertilizer application. Accumulated FFB yield of 268.4 kg/plant in the low fertilizer rate
(T1) (farmer practice) and 278.8 kg/plant in T2 were found compared with the highest yield of 370.2 kg/
plant in the highest fertilizer application treatment (T6) for the 3 years experiment. Regarding the economic
return, the medium rate of fertilizer application (T3) which achieved an accumulated FFB yield of 338.0 kg/
plant gave the highest profit with the VCR (Value: Cost ratio) of 2.53.
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‰¥â»÷°…“º≈¢Õß°“√„™âªÿÜ¬µàÕ°“√„Àâº≈º≈‘µ·≈–ª√‘¡“≥∏“µÿÕ“À“√„π„∫¢Õßª“≈å¡πÈ”¡—π∑’Ë·ª≈ß¢Õß«‘∑¬“≈—¬

‡°…µ√°√√¡·≈–‡∑§‚π‚≈¬’µ√—ß ®—ßÀ«—¥µ√—ß √–À«à“ß‡¥◊Õπæƒ…¿“§¡ 2541 - ¡‘∂ÿπ“¬π 2544 ‚¥¬∑”°“√∑¥≈Õß°—∫

ª“≈å¡πÈ”¡—π∑’Ë„Àâº≈º≈‘µ·≈â«Õ“¬ÿ 5 ªï∑’Ëª≈Ÿ°„π¥‘π™ÿ¥π“∑à“¡ (Fine loamy, mixed, isohyperthermic Oxic Plinthu-

dults) √–¬–ª≈Ÿ° 9x9x9 ‡¡µ√ ¡’°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π∫≈ÁÕ°¡’ 3 ´È” ·≈– 6 Õ—µ√“ªÿÜ¬ ´÷Ëß¡’Õ—µ√“

°“√„ à (°√—¡/µâπ) ¥—ßπ’È T2 „ à 40% ¢ÕßÕ—µ√“ªÿÜ¬„π T4 T3 „ à 70% ¢ÕßÕ—µ√“ªÿÜ¬„π T4  T4 „ à Urea 2,750 °√—¡

Triple super phosphate 1,500 °√—¡ Potassium chloride 4,000 °√—¡ Kieserite 1,000 °√—¡ ·≈– Borate 80 °√—¡ T5

„ à 130% ¢ÕßÕ—µ√“ªÿÜ¬„π T4 ·≈– T6 „ à 170% ¢ÕßÕ—µ√“ªÿÜ¬„π T4 ·µà≈–´È”¡’ª“≈å¡πÈ”¡—π∑’Ë∫—π∑÷°¢âÕ¡Ÿ≈º≈º≈‘µ

20 µâπ º≈°“√∑¥≈Õßæ∫«à“„π·ª≈ß∑’Ë¡’°“√„ àªÿÜ¬Õ—µ√“ Ÿß (T5, T6) ®–¡’ª√‘¡“≥∏“µÿÕ“À“√„π„∫ Ÿß‚¥¬‡©æ“– N, P

·≈– K ÷́Ëß¡’§à“Õ¬Ÿà„π™à«ß 2.6-2.8%, 0.16-0.18% ·≈– 1.13-1.18% µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡æ∫«à“ª√‘¡“≥ Ca ·≈–

Mg „π„∫¢Õß·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“ Ÿßπ’È¡’§à“≈¥≈ß®“° 0.75-0.80% ·≈– 0.33-0.37% „πµÕπ‡√‘Ë¡∑¥≈Õß‡À≈◊Õ 0.65-

0.70% ·≈– 0.22-0.24% µ“¡≈”¥—∫  ¡’°“√‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬¢Õßª√‘¡“≥´—≈‡øÕ√å·≈–‚∫√Õπ„π„∫‡¡◊ËÕ¡’°“√„ àªÿÜ¬„π

Õ—µ√“ Ÿß‡™àπ‡¥’¬«°—π‚¥¬¡’§à“Õ¬Ÿàª√–¡“≥ 0.20-0.22% ·≈– 16-19 ¡°./°°. µ“¡≈”¥—∫ º≈º≈‘µ∑’Ë‡ªìππÈ”Àπ—°∑–≈“¬

 ¥ – ¡®–‡æ‘Ë¡¢÷Èπµ“¡Õ—µ√“ªÿÜ¬∑’Ë„ à‡æ‘Ë¡¢÷Èπ‚¥¬„π™à«ß‡«≈“ 3 ªï¢Õß°“√∑¥≈Õß æ∫«à“πÈ”Àπ—°∑–≈“¬ ¥ – ¡¡’§à“

268.4 °°./µâπ „π·ª≈ß∑’Ë„™âªÿÜ¬Õ—µ√“µË”µ“¡·∫∫¢Õß‡°…µ√ (T1) ·≈– 278.8 °°./µâπ „π·ª≈ß∑’Ë„™âªÿÜ¬Õ—µ√“µË” (T2)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫πÈ”Àπ—°∑–≈“¬ ¥ – ¡¢Õß·ª≈ß∑’Ë„™âªÿÜ¬Õ—µ√“ Ÿß ÿ¥ (T6) ∑’Ë¡’§à“ Ÿß∂÷ß 370.2 °°./µâπ  ‡¡◊ËÕ

æ‘®“√≥“∂÷ßº≈µÕ∫·∑π∑“ß‡»√…∞°‘® æ∫«à“Õ—µ√“ªÿÜ¬√–¥—∫°≈“ß (T3) ∑’Ë„Àâº≈º≈‘µ 338 °°./µâπ „Àâº≈µÕ∫·∑π

‡ªìπ°”‰√ Ÿß ÿ¥·≈–¡’§à“ VCR (Value : Cost ratio) ∑’Ë 2.53

ª“≈å¡πÈ”¡—π®—¥‡ªìπæ◊™¬◊πµâπ∑’ËµâÕß°“√∏“µÿÕ“À“√ Ÿß
‚¥¬¡’°“√ª√–¡“≥°“√„™â∏“µÿÕ“À“√ – ¡„π™à«ß 9 ªï¢Õß
°“√‡®√‘≠‡µ‘∫‚µ‰«â¥—ßπ’È ‰π‚µ√‡®π (N) 196-275 °°./‰√à,
øÕ øÕ√—  (P) 32-43 °°./‰√à, ‚æ·∑ ‡´’¬¡ (K) 296-398

°°./‰√à, ·¡°π’‡ ’́¬¡ (Mg) 50-67 °°./‰√à ·≈–·§≈‡´’¬¡
(Ca) 84-115 °°./‰√à (Tan, 1976) ·≈–®“°°“√«‘‡§√“–Àå
ª√‘¡“≥∏“µÿÕ“À“√∑’Ë Ÿ≠‡ ’¬ÕÕ°‰ª°—∫º≈º≈‘µ æ∫«à“„π°“√

‡°Á∫‡°’Ë¬«º≈º≈‘µ∑–≈“¬ ¥ (fresh fruit bunch; FFB)

ÕÕ°‰ª∑ÿ°Ê 1 µ—π (1,000 °°.) π—Èπ ∑”„Àâ¡’°“√ Ÿ≠‡ ’¬
∏“µÿ N, P, K, Mg ·≈– Ca ÕÕ°‰ªª√–¡“≥ 2.94, 0.44,

3.71, 0.77 ·≈– 0.81 °°. µ“¡≈”¥—∫ (Fairhurst and

Mutert, 1999)  ¥—ßπ—Èπ®÷ßµâÕß¡’°“√„ àªÿÜ¬∑¥·∑π„Àâ·°à
ª“≈å¡πÈ”¡—π‡æ◊ËÕ„Àâ‡æ’¬ßæÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–™¥‡™¬
∏“µÿÕ“À“√ à«π∑’Ë Ÿ≠‡ ’¬‰ª®“°°“√‡°Á∫‡°’Ë¬«º≈º≈‘µ  ∂“∫—π
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º≈¢Õß°“√„™âªÜÿ¬µàÕ°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π
™—¬√—µπå  π‘≈ππ∑å ·≈–§≥–651

‚æ·∑ ·≈–øÕ ‡øµ ·π–π”„Àâ¡’°“√„Àâ∏“µÿÕ“À“√ N, P,

K, Mg ·≈–‚∫√Õπ (B) „π√Ÿª¢Õß¬Ÿ‡√’¬ À‘πøÕ ‡øµ
‚æ·∑ ‡ ’́¬¡§≈Õ‰√¥å  §’‡´Õ√å‰√µå  ·≈–‚∫‡√µ  ∂÷ßµâπ≈–
ª√–¡“≥ 2.7 °°., 1.5 °°., 4 °°., 1 °°. ·≈– 80 °√—¡
µ“¡≈”¥—∫   ”À√—∫ª“≈å¡πÈ”¡—πÕ“¬ÿ 5 ªï (von Uexkull

and Fairhurst, 1991)  ÿπ’¬å ·≈–§≥– (2540) ‰¥â∑”°“√
∑¥≈Õß„™âªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ ∑√‘ª‡ªî≈´Ÿ‡ªÕ√åøÕ ‡øµ
·≈–‚æ·∑ ‡ ’́¬¡§≈Õ‰√¥å „πª√‘¡“≥µâπ≈– 3 °°., 1 °°.
·≈– 3 °°. µ“¡≈”¥—∫ „π¥‘π√à«πªπ∑√“¬™ÿ¥§ÕÀß å (Typic

Paleudults, coarse loamy, siliceous, isohyperthermic)

·≈–æ∫«à“ª“≈å¡πÈ”¡—π„Àâº≈º≈‘µ∑–≈“¬ ¥ Ÿß∂÷ß 3.22 µ—π/
‰√à/ªï ®–‡ÀÁπ‰¥â«à“°“√„ àªÿÜ¬„Àâª“≈å¡πÈ”¡—π‡ªìπ ‘Ëß∑’Ë®”‡ªìπ
Õ¬à“ß¬‘Ëß„π°“√‡æ‘Ë¡º≈º≈‘µ ‚¥¬‡©æ“–„π¥‘π∑’Ë¡’°“√‡°‘¥
·æ√à°√–®“¬Õ¬Ÿà„π∫√‘‡«≥¿Ÿ¡‘Õ“°“»·∫∫√âÕπ™◊Èπ∑’Ë¡’°“√
 ≈“¬µ—«ºÿæ—ß Ÿß ¡’°“√ Ÿ≠‡ ’¬∏“µÿÕ“À“√‰ª°—∫°“√™–≈â“ß
æ—ß∑–≈“¬¢Õß¥‘π ·≈–™–≈â“ßÕÕ°®“°Àπâ“µ—¥¥‘π (soil

profile) Õ¬Ÿàµ≈Õ¥‡«≈“ (Buol et al., 1980) πÕ°®“°π’È
ª√‘¡“≥§«“¡µâÕß°“√∏“µÿÕ“À“√¢Õßª“≈å¡πÈ”¡—π·≈–°“√
®—¥°“√ªÿÜ¬¬—ßÕ“®¡’§«“¡·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬À≈—°∑’Ë
 ”§—≠ ‰¥â·°à æ—π∏ÿå  ¿“æ¿Ÿ¡‘Õ“°“» ·≈– ¡∫—µ‘¢Õß¥‘π
(von Uexkull and Fairhurst, 1991) ª√–°Õ∫°—∫§à“„™â
®à“¬‡°’Ë¬«°—∫ªÿÜ¬„π°“√º≈‘µª“≈å¡πÈ”¡—πÕ“® Ÿß∂÷ßª√–¡“≥
60% ¢Õß§à“„™â®à“¬∑—ÈßÀ¡¥ (Rankine and Fairhurst,

1998) ¥—ßπ—Èπ°“√„™âªÿÜ¬Õ¬à“ß∂Ÿ°µâÕß‡À¡“– ¡¢Õß„π·µà≈–
æ◊Èπ∑’Ë·≈– ¿“æ·«¥≈âÕ¡®÷ß¡’§«“¡ ”§—≠Õ¬à“ß¡“°µàÕ°“√
‡æ‘Ë¡º≈º≈‘µ·≈–≈¥§à“„™â®à“¬µâπ∑ÿπ°“√º≈‘µ °“√»÷°…“π’È®÷ß
¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“ª√‘¡“≥ªÿÜ¬∑’Ë‡À¡“– ¡µàÕ°“√„Àâº≈º≈‘µ
¢Õßª“≈å¡πÈ”¡—π∑’Ëª≈Ÿ°„π™ÿ¥¥‘ππ“∑à“¡

«‘∏’°“√«‘®—¬

∑”°“√∑¥≈Õß„π™à«ß‡¥◊Õπæƒ…¿“§¡ 2541 -

¡‘∂ÿπ“¬π 2544 ∑’Ë®—ßÀ«—¥µ√—ß (ª√‘¡“≥Ωπ‡©≈’Ë¬ 2,182

¡¡.) „™â «πª“≈å¡πÈ”¡—π¢Õß«‘∑¬“≈—¬‡°…µ√°√√¡·≈–
‡∑§‚π‚≈¬’®—ßÀ«—¥µ√—ß µ”∫≈π“∑à“¡‡Àπ◊Õ ́ ÷Ëß‡ªìπ «πª“≈å¡
æ—π∏ÿå≈Ÿ°º ¡‡∑‡πÕ√“ Õ“¬ÿ 5 ªï √–¬–ª≈Ÿ° 9x9x9 ‡¡µ√
ª≈Ÿ°„π™ÿ¥¥‘ππ“∑à“¡: Fine loamy, mixed, isohyper-

thermic Oxic Plinthudults ÷́Ëß¥‘π Loamy Plinthudults

π’È¡’æ◊Èπ∑’Ë‡°‘¥·æ√à°√–®“¬„π¿“§„µâª√–¡“≥ 131,250 ‰√à
(‡Õ‘∫, 2534) ®“°º≈°“√«‘‡§√“–Àå¥‘π æ∫«à“ ™ÿ¥¥‘ππ’È‡ªìπ
¥‘π√à«πªπ∑√“¬ ’πÈ”µ“≈‡¢â¡ (¥‘π‡Àπ’¬« 15-21% §«“¡
≈÷° 0-88 ´¡.) ªØ‘°‘√‘¬“‡ªìπ°√¥®—¥ (pH 4.0-4.5) º≈°“√
«‘‡§√“–Àå∑“ß‡§¡’„π™—Èπ¥‘π∫π (0-20 ´¡.) ¡’Õ‘π∑√’¬«—µ∂ÿ
§àÕπ¢â“ßµË” (1.59%) ¡’§à“ ECEC µË” (1.35 cmol(+)/kg)

ª√‘¡“≥‚æ·∑ ‡ ’́¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥âµË” (0.03 cmol(+)/kg)

ª√‘¡“≥·¡°π’‡ ’́¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥âµË” (0.04 cmol(+)/kg)

ª√‘¡“≥·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥âµË” (0.26 cmol(+)/kg)

·≈–¡’ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πåµË”¡“° (1.59 ¡°./
°°.) ®—¥‡ªìπ¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π∫≈ÁÕ° (random-

ized complete block) ¡’ 6 Õ—µ√“ªÿÜ¬ (treatments) ·≈–
3 ´È” (replicates) ‚¥¬·µà≈–´È”¡’¢π“¥·ª≈ß 2 ‰√à √«¡„™â
ª“≈å¡∑¥≈Õß∑—Èß·ª≈ßª√–¡“≥ 36 ‰√à ∑”„Àâ¡’®”π«πµâπ
ª“≈å¡πÈ”¡—π´È”≈– 20 µâπ (¡’·∂«§ÿ¡√Õ∫·ª≈ß 2 ·∂«)
 ”À√—∫‡°Á∫¢âÕ¡Ÿ≈º≈º≈‘µ·≈–¢âÕ¡Ÿ≈‡»√…∞»“ µ√å‡∫◊ÈÕßµâπ
‰¥â·°à πÈ”Àπ—°∑–≈“¬ ¥·≈–®”π«π∑–≈“¬¢Õß∑ÿ°µâπ∑’Ëµ’
‡≈¢À¡“¬‰«â∑ÿ°Ê 15 «—π ∫—π∑÷°¢âÕ¡Ÿ≈µâπ∑ÿπ°“√º≈‘µ·≈–
√“¬‰¥â∑’Ë ”§—≠ ‡™àπ §à“ªÿÜ¬ §à“·√ß„ àªÿÜ¬ §à“‡°Á∫‡°’Ë¬« §à“
°”®—¥«—™æ◊™

 ”À√—∫µ—«Õ¬à“ß„∫‡°Á∫®“°∑“ß„∫∑’Ë 17  ∑ÿ°Ê 2

‡¥◊Õπ ‚¥¬ ÿà¡‡°Á∫µ—«Õ¬à“ß„∫®“°ª“≈å¡ 5 µâπ„πª“≈å¡πÈ”¡—π
20 µâπ ¢Õß·µà≈–·ª≈ß¬àÕ¬ (plot) ·≈â«π”√«¡‡ªìπµ—«Õ¬à“ß
√«¡ (composite samples) „∫∑’Ë‡°Á∫‡æ◊ËÕπ”¡“«‘‡§√“–Àå
∏“µÿÕ“À“√‡ªìπ„∫¬àÕ¬ (leaflets À√◊Õ pinnae) ∫√‘‡«≥
 à«π°≈“ß¢Õß∑“ß„∫∑’Ë 17 ‚¥¬‡°Á∫„∫¬àÕ¬¢â“ß≈– 6 „∫¬àÕ¬
(√«¡ 2 ¢â“ß = 12 „∫¬àÕ¬) À≈—ß®“°‰¥â„∫¬àÕ¬·≈â«µ—¥ à«π
‚§π·≈–ª≈“¬„∫ÕÕ°„Àâ‡À≈◊Õ‡©æ“– à«π°≈“ß¢Õß„∫ ÷́Ëß
¬“«ª√–¡“≥ 15-20 ´¡. À≈—ß®“°π—Èπ‡Õ“ à«π¢Õß‡ âπ
°≈“ß„∫  (midrib) ÕÕ° ·≈â«∑”§«“¡ –Õ“¥„∫°àÕπµ—¥„∫
ÕÕ°‡ªìπ™‘Èπ‡≈Á°Ê  À≈—ß®“°π—Èππ”„∫∑’Ëµ—¥‡ªìπ™‘Èπ‡≈Á°Ê ‡¢â“
µŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 65-70ºC ®π·Àâß ∫¥µ—«Õ¬à“ß„∫∑’Ë·Àâß·≈â«
‡æ◊ËÕπ”‡¢â“«‘‡§√“–Àåª√‘¡“≥∏“µÿÕ“À“√µà“ßÊ

π”µ—«Õ¬à“ß„∫∑’Ë∫¥≈–‡Õ’¬¥·≈â«‡¢â“«‘‡§√“–Àå∑’ËÀπà«¬
ªØ‘∫—µ‘°“√«‘‡§√“–Àå°≈“ß §≥–∑√—æ¬“°√∏√√¡™“µ‘ ‡æ◊ËÕ
«‘‡§√“–Àåª√‘¡“≥∏“µÿÕ“À“√µ“¡«‘∏’°“√À≈—°Ê ®“°Àπ—ß ◊Õ
Plant Analysis Handbook (Jones Jr. J. B. et  al., 1991)
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‚¥¬¬àÕ¬µ—«Õ¬à“ß„∫¥â«¬ H
2
SO

4
 ‡¢â¡¢âπ„π digestion

block ·≈–°≈—ËπÀ“ N ‚¥¬„™â«‘∏’ Kjeldahl  à«π P, K, Ca,

Mg ·≈– S ¬àÕ¬µ—«Õ¬à“ß„∫¥â«¬°√¥º ¡‡¢â¡¢âπ√–À«à“ß
HNO

3
 ·≈– HClO

4
 π” “√∑’Ë¬àÕ¬ ≈“¬‰¥â¡“«‘‡§√“–ÀåÀ“ K

‚¥¬„™â flame photometer Ca ·≈– Mg ‚¥¬„™â‡§√◊ËÕß
atomic absorption spectrophotometry  à«π P «‘‡§√“–Àå
‚¥¬«‘∏’ vanadomolybdate „™â‡§√◊ËÕß spectrophotometer

·≈– S «‘‡§√“–Àå‚¥¬«‘∏’ Turbidimetry «—¥§«“¡¢ÿàπ¥â«¬
‡§√◊ËÕß spectrophotometer  ”À√—∫ B ∑”°“√¬àÕ¬µ—«Õ¬à“ß
‚¥¬«‘∏’ Dry ashing ∑”°“√‡º“µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ 525ºC

π“π 4.5 ™—Ë«‚¡ß ·≈–‡Õ“‡∂â“≈–≈“¬„π 1 N H
2
SO

4
 ·≈â«

«—¥À“§à“°“√¥Ÿ¥°≈◊π· ß‚¥¬«‘∏’ Azomethine-H

 ”À√—∫Õ—µ√“ªÿÜ¬∑’Ë„ à 6 √–¥—∫¡’¥—ßπ’È
√–¥—∫∑’Ë 1 (T1): „ àªÿÜ¬‡À¡◊Õπ‡°…µ√°√ªØ‘∫—µ‘:

ªÿÜ¬ Ÿµ√ 12-6-24 + 2% MgO

+ 3.8% CaO  3 °°./µâπ „ àµâπ
‡¥◊Õπæƒ…¿“§¡·≈– Ÿµ√ 15-7-8

+ 2% MgO  2 °°./µâπ „ àª≈“¬
‡¥◊Õπæƒ»®‘°“¬π

√–¥—∫∑’Ë 2 (T2): „ à 40% ¢ÕßÕ—µ√“ªÿÜ¬√–¥—∫∑’Ë 4
√–¥—∫∑’Ë 3 (T3): „ à 70% ¢ÕßÕ—µ√“ªÿÜ¬√–¥—∫∑’Ë 4
√–¥—∫∑’Ë 4 (T4): „ àµ“¡§”·π–π”∑—Ë«‰ª®“°‡Õ° “√

¢Õßª√–‡∑»¡“‡≈‡ ’́¬ (von

Uexkull and Fairhurst, 1991)

¥—ß„π Table 1

√–¥—∫∑’Ë 5 (T5): „ à 130% ¢ÕßÕ—µ√“ªÿÜ¬√–¥—∫∑’Ë 4
√–¥—∫∑’Ë 6 (T6): „ à 170% ¢ÕßÕ—µ√“ªÿÜ¬√–¥—∫∑’Ë 4
∑—Èßπ’È®—¥‰¥â«à“ T1 ·≈– T2 ‡ªìπÕ—µ√“ªÿÜ¬µË” T3 ·≈–

T4 ‡ªìπÕ—µ√“ªÿÜ¬ª“π°≈“ß ·≈– T5 ·≈– T6 ‡ªìπÕ—µ√“ªÿÜ¬

 Ÿß Õπ÷Ëß„π°“√∑¥≈Õßπ’È‰¥â¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡Õ’° 1

´È” (replication) ‚¥¬„Àâ‡ªìπ·ª≈ß∑’Ë‰¡à¡’°“√„ àªÿÜ¬ (control)

‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈‡™‘ß‡ª√’¬∫‡∑’¬∫°—∫·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“µà“ßÊ
(‰¡à‰¥âπ”¢âÕ¡Ÿ≈„π·ª≈ß control π’È‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß
 ∂‘µ‘√à«¡°—∫¢âÕ¡Ÿ≈¢Õß T1-T6)

º≈°“√∑¥≈Õß

1. ª√‘¡“≥∏“µÿÕ“À“√„π„∫®“°∑“ß„∫∑’Ë 17
‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß„π∑ÿ°·ª≈ß®–¡’ª√‘¡“≥∏“µÿ

Õ“À“√µà“ßÊ „π„∫„°≈â‡§’¬ß°—π (Figure 1, 2) À≈—ß®“°¡’
°“√„ àªÿÜ¬·≈â«ª√–¡“≥ 6 ‡¥◊Õπ ®–‡√‘Ë¡ —ß‡°µ‡ÀÁπ§«“¡
·µ°µà“ß¢Õßª√‘¡“≥∏“µÿÕ“À“√„π„∫·≈–®–‡ÀÁπ™—¥‡®π¢÷Èπ
‡¡◊ËÕ‡«≈“ºà“π‰ª 3 ªï ÷́Ëß‡ªìπ™à«ß ÿ¥∑â“¬¢Õß°“√∑¥≈Õß
‚¥¬·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß (T5, T6) ®–¡’ª√‘¡“≥∏“µÿ
Õ“À“√„π„∫ Ÿß  ‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“µË” (T1,

T2) ·≈–‰¡à‰¥â„ àªÿÜ¬ (control)  ”À√—∫·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„π
Õ—µ√“ª“π°≈“ß T3, T4 ®–¡’ª√‘¡“≥∏“µÿÕ“À“√„π„∫Õ¬Ÿà
√–À«à“ß·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß·≈–Õ—µ√“µË” ª√‘¡“≥
‰π‚µ√‡®π¡’§à“Õ¬Ÿàª√–¡“≥ 2.0-2.1% „π·ª≈ß∑’Ë‰¡à‰¥â√—∫
ªÿÜ¬·≈–‡æ‘Ë¡‡ªìπª√–¡“≥ 2.1-2.4% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„π
Õ—µ√“µË”  à«π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿßª√‘¡“≥‰π‚µ√‡®π
„π„∫‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‡ªìπ 2.6-

2.8% (Figure 1) ª√‘¡“≥øÕ øÕ√— ¡’§à“Õ¬Ÿàª√–¡“≥ 0.14-

0.16% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“µË”¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‡ªìπ 0.17-0.18% „π·ª≈ß
∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß (Figure 1) ª√‘¡“≥‚æ·∑ ‡ ’́¬¡¡’
§à“Õ¬Ÿà„π™à«ß 0.9-1.12% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“µË” ¡’
§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‡ªìπ 1.13-

Table 1  Rate of fertilizer applied in treatment 4 (T4)

Age of Palm Fertilizer application (g/plant)

      (year) Urea* TSP/1 KCl*/2 Kieserite* Borate

        4 2,000 1,500 3,000 1,000 100
        5 2,750 1,500 4,000 1,000 80
        6-8 3,500 1,500 4,000 1,000 80

* Split application 2 times at the same amount in May and November
/1 Triple super phosphate      /2 Potassium chloride
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Figure 1 Mean nutrients (N, P, K) content in dry matter of leaf 17 and monthly rainfall
(Feb 1998 - Jun 2001)
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Figure 2 Mean nutrients (Ca, Mg, S, B) content in dry matter of leaf 17 and monthly rainfall
(Feb 1998 - Apr 2001)
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1.18% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß  ”À√—∫ª√‘¡“≥
·§≈‡ ’́¬¡¡’·π«‚πâ¡∑’Ë≈¥≈ß„π·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“ Ÿß ‚¥¬
≈¥≈ß®“°ª√–¡“≥ 0.75-0.80% „πµÕπ‡√‘Ë¡∑¥≈Õß≈ß
‡À≈◊Õ 0.65-0.70% „π™à«ß∑â“¬¢Õß°“√∑¥≈Õß (Figure 2)

Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥·§≈‡´’¬¡¬—ß§ß∑’ËÀ√◊Õ≈¥≈ßπâÕ¬¡“°
„π·ª≈ß∑’Ë„™âªÿÜ¬„πÕ—µ√“µË”·≈–·ª≈ß∑’Ë‰¡à‰¥â„ àªÿÜ¬  °“√
≈¥≈ß¢Õßª√‘¡“≥·¡°π’‡ ’́¬¡„π„∫¡’§«“¡§≈â“¬°—∫ª√‘¡“≥
·§≈‡´’¬¡ ‚¥¬æ∫«à“ª√‘¡“≥·¡°π’‡´’¬¡≈¥≈ßÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.05) ®“°ª√–¡“≥ 0.33-0.37% „π
µÕπ‡√‘Ë¡∑¥≈Õß≈ß‡À≈◊Õ 0.22-0.24% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬
„πÕ—µ√“ Ÿß ·≈– 0.26-0.29% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“
µË” ª√‘¡“≥´—≈‡øÕ√å¡’§à“‡æ‘Ë¡¢÷Èπ ‡≈Á°πâÕ¬‚¥¬‡æ‘Ë¡¢÷Èπ®“°
ª√–¡“≥ 0.18-0.19% ‡ªìπ 0.20-0.22% „π·ª≈ß∑’Ë‰¥â√—∫
ªÿÜ¬„πÕ—µ√“ Ÿß ·≈– 0.18-0.20% „π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„π
Õ—µ√“µË”  ”À√—∫‚∫√Õπ¡’§à“≈¥≈ß‡≈Á°πâÕ¬®“°ª√–¡“≥ 14-

16 ¡°./°°. ‡À≈◊Õª√–¡“≥ 13-15 ¡°./°°. ‚¥¬„π∫“ß
™à«ß¢Õß°“√∑¥≈Õß ‡™àπ ‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ·≈–
°ÿ¡¿“æ—π∏å 2544 ª√‘¡“≥‚∫√Õπ¡’§à“ Ÿß (16-21 ¡°./°°.)
„π·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß

2. º≈º≈‘µ
º≈º≈‘µ∑’Ë‰¥â®π∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2544 À≈—ß

®“°¡’°“√„ àªÿÜ¬ 36 ‡¥◊Õπ (‡√‘Ë¡„ àªÿÜ¬§√—Èß·√°„π‡¥◊Õπ
æƒ…¿“§¡ 2541) æ∫«à“¡’§«“¡·µ°µà“ß¢ÕßπÈ”Àπ—°∑–≈“¬
√«¡ – ¡/µâπ ·µà§«“¡·µ°µà“ß¬—ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P<0.05) ‚¥¬·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“∑’Ë Ÿß°«à“®–„Àâº≈º≈‘µ
 Ÿß§◊Õ T1 = 268.4 °°., T2 = 278.8 °°., T3 = 338.0

°°., T4 = 336.0 °°., T5 = 331.6 °°., T6 = 370.2 °°.
(Figure 3, Table 2) ́ ÷Ëß‡ÀÁπ‰¥â«à“ T3-T5 ¡’πÈ”Àπ—°∑–≈“¬
√«¡ – ¡„°≈â‡§’¬ß°—π·µàµË”°«à“ T6 ª√–¡“≥ 32-39 °°.
·≈–‡¡◊ËÕ§‘¥‡©æ“–º≈º≈‘µ„π™à«ß 24 ‡¥◊Õπ ÿ¥∑â“¬ (°√°Æ“§¡
2542 - ¡‘∂ÿπ“¬π 2544) ·π«‚πâ¡¢Õß°“√„Àâº≈º≈‘µ – ¡
°Á‡ªìπ∑”πÕß‡¥’¬«°—π°—∫µ—Èß·µà‡√‘Ë¡°“√∑¥≈Õß

 ”À√—∫®”π«π∑–≈“¬ – ¡/µâπ æ∫«à“ (Figure

4, Table 2) ¡’§à“„°≈â‡§’¬ß°—π‚¥¬¡’·π«‚πâ¡∑’Ë Ÿß 22-25

∑–≈“¬„π T3-T6 ‡¡◊ËÕ‡∑’¬∫°—∫ 21 ∑–≈“¬„π T1 ·≈– T2

‚¥¬∑’Ë®”π«π∑–≈“¬ – ¡π’È‰¡à¡’§à“·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.05) Õ¬à“ß‰√°Áµ“¡∑—ÈßπÈ”Àπ—°∑–≈“¬
 – ¡·≈–®”π«π∑–≈“¬ – ¡¢Õß∑ÿ°·ª≈ß∑’Ë„ àªÿÜ¬¡’§à“ Ÿß

Figure 3 Accumulated fresh fruit bunch (FFB) yield (kg of FFB/plant) recorded during
May 1998 - June 2001 at Trang site.



Songklanakarin J. Sci. Technol.

Vol. 23 (Suppl.) 2001: Oil Palm

Effect of fertilizer application on yield of oil palm

Nilnond, C., et al.656

°«à“„π·ª≈ß∑’Ë‰¡à„ àªÿÜ¬Õ¬à“ß™—¥‡®π‚¥¬‡©æ“–„π·ª≈ß∑’Ë„ à
ªÿÜ¬„πÕ—µ√“ Ÿß (T6) ∑’Ë„ÀâπÈ”Àπ—°∑–≈“¬ – ¡∂÷ß 370.2 °°.
®”π«π∑–≈“¬ – ¡ 24.1 ∑–≈“¬ ‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë
‰¡à„ àªÿÜ¬∑’Ë„ÀâπÈ”Àπ—°∑–≈“¬ – ¡‡æ’¬ß 159.0 °°. ·≈–
®”π«π∑–≈“¬ – ¡ 13.5 ∑–≈“¬

3. ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢Õßµâπ∑ÿπ°“√º≈‘µ·≈–√“¬‰¥â
¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢Õßµâπ∑ÿπ°“√º≈‘µ∑’Ë√«¡√“¬®à“¬

§à“ªÿÜ¬ §à“·√ßß“π„ àªÿÜ¬ §à“°”®—¥«—™æ◊™ §à“·√ßß“π‡°Á∫‡°’Ë¬«
·≈–√“¬√—∫®“°°“√¢“¬º≈º≈‘µ ‚¥¬§‘¥®“°√“§“µ≈“¥∑’Ë
‡ªìπ§à“‡©≈’Ë¬¢Õß°“√¥”‡π‘πß“π∑—Ë«‰ª   ”À√—∫°“√¢“¬

Figure 4 Accumulated number of FFB (no. of FFB/plant) recorded during May 1998 - June
2001 at Trang site.

Table 2 Accumulative mean FFB yield and accumulated mean number for FFB
from the beginning (May 1998 - June 2001) and at the last 2 years of
experiment (July 1999 - June 2001) at Trang site

            Accumulated FFB yield (kg/plant)                    No. of FFB/plant

from the beginning last 2 years from the beginning last 2 years

T1(F) 268.4 222.7 21.5 16.5
T2 278.8 222.5 21.0 14.9
T3 338.0 284.5 25.6 18.7
T4 336.0 286.9 24.4 17.8
T5 331.6 278.4 22.0 16.5
T6 370.2 314.7 24.1 18.6
Control* 159.0 122.7 13.5 9.3

LSD (P<0.05) 97.3 86.7 6.5 5.4
CV (%) 16.7 17.7 17.5 15.4

* Control plot was not included for statistical analysis as it had only one replication and its
purpose was mainly for reference as non-fertilized plot.

Treatment
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º≈º≈‘µ§‘¥‡©≈’Ë¬ 2.2 ∫“∑/°°. ∑–≈“¬ ¥¡’º≈‚¥¬ √ÿª®“°
°“√‡°Á∫¢âÕ¡Ÿ≈ – ¡µ—Èß·µà‡√‘Ë¡¡’°“√µÕ∫ πÕßµàÕ°“√„ àªÿÜ¬
(¡°√“§¡ 2542 - ¡‘∂ÿπ“¬π 2544) ‡ªìπ‡«≈“ 30 ‡¥◊Õπ ‚¥¬
§”π«≥¢âÕ¡Ÿ≈‡∫◊ÈÕßµâππ’È‡ªìπ‰√à´÷Ëß®–¡’ª“≈å¡πÈ”¡—π 22 µâπ
(Table 3) æ∫«à“·ª≈ß∑’Ë„ÀâªÿÜ¬„πÕ—µ√“ª“π°≈“ß (T3) „Àâ
°”‰√ ÿ∑∏‘ Ÿß ÿ¥‡ªìπ‡ß‘π 9,111 ∫“∑/‰√à √Õß≈ß¡“‡ªìπ
Õ—µ√“ªÿÜ¬√–¥—∫µË” (T2) „Àâ°”‰√ ÿ∑∏‘ 7,725 ∫“∑/‰√à °“√
„™âªÿÜ¬„πÕ—µ√“ Ÿß (T6) „Àâº≈º≈‘µ√«¡ Ÿß ÿ¥§◊Õ 7,452 °°./
‰√à ‡¡◊ËÕ‡∑’¬∫°—∫ 6,855 °°./‰√à „π T3 ·µà‡¡◊ËÕ§‘¥§à“„™â®à“¬
„π°“√≈ß∑ÿπ‚¥¬‡©æ“–§à“ªÿÜ¬∑’Ë„ à‡æ‘Ë¡¢÷Èπ·≈â« ∑”„Àâ T6 ¡’
°”‰√ ÿ∑∏‘µË”‡æ’¬ß 5,523 ∫“∑/‰√à  ”À√—∫°“√§‘¥‡ªìπ —¥ à«π
√“¬√—∫®“°°“√¢“¬º≈º≈‘µµàÕ§à“„™â®à“¬„π°“√≈ß∑ÿπ (VCR,

Value : Cost ratio) æ∫«à“ T2 „Àâ§à“ VCR  Ÿß ÿ¥§◊Õ 2.85

√Õß≈ß¡“‡ªìπ T1 (VCR = 2.56), T3 (VCR = 2.53), T4

(VCR = 1.98), T5 (VCR = 1.69) ·≈– T6 (VCR = 1.51)

«‘®“√≥åº≈

‡π◊ËÕß®“°ª“≈å¡πÈ”¡—π‡ªìπæ◊™∑’ËµâÕß°“√∏“µÿÕ“À“√
 Ÿß„π°“√‡®√‘≠‡µ‘∫‚µ·≈–„Àâº≈≈‘µ (Tan, 1976) ª√–°Õ∫
°—∫¥‘π„π¿“§„µâ¢Õßª√–‡∑»‰∑¬´÷ËßÕ¬Ÿà„π‡¢µ¿Ÿ¡‘Õ“°“»
√âÕπ™◊Èπ¡’°“√ ≈“¬µ—«ºÿæ—ß Ÿ≠‡ ’¬∏“µÿÕ“À“√‰¥â Ÿß∑”„Àâ¥‘π
¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” (Buol et al., 1980) ‚¥¬®“°º≈

°“√«‘‡§√“–Àå¥‘π¢Õß™ÿ¥¥‘ππ“∑à“¡∑’Ë‡ªìπ¥‘π√à«πªπ∑√“¬¡’
∏“µÿÕ“À“√„π¥‘πµË”§◊Õ ¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ 1.59% ‚æ-
·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â 0.03 cmol(+)/kg ·¡°π’‡´’¬¡
∑’Ë·≈°‡ª≈’Ë¬π‰¥â 0.04 cmol(+)/kg ·≈–¡’øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå‡æ’¬ß 1.59 ¡°./°°. ¥—ßπ—Èπ°“√„ àªÿÜ¬®÷ß¡’º≈∑”„Àâ
ª√‘¡“≥∏“µÿÕ“À“√„π„∫ (Figure 1, 2) ·≈–º≈º≈‘µ‡æ‘Ë¡¢÷Èπ
‚¥¬‡©æ“–°“√„™âªÿÜ¬„πÕ—µ√“ Ÿß®–∑”„Àâ‰¥âº≈º≈‘µ Ÿß (Table

2; Figure 3,4) ÷́Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√∑¥≈Õß°“√„™â
ªÿÜ¬∑—Ë«‰ª∑—Èß„π¿“§„µâ¢Õßª√–‡∑» ‡™àπ º≈¢Õß∏“µÿ N, P,

K ·≈– Mg µàÕº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π„π¥‘π√à«πªπ∑√“¬
™ÿ¥§ÕÀß å ( ÿπ’¬å ·≈–§≥–, 2540)  §«“¡µâÕß°“√ªÿÜ¬
‰π‚µ√‡®π·≈–‚æ·∑ ‡ ’́¬¡¢Õßª“≈å¡πÈ”¡—π∑’Ëª≈Ÿ°„π™ÿ¥
¥‘πÕà“«≈÷° ( ÿπ’¬å ·≈–§≥–, 2543) º≈¢Õß√–¥—∫ªÿÜ¬º ¡ N,

P ·≈– K µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡
πÈ”¡—π„π¥‘π√à«πªπ∑√“¬™ÿ¥∑à“·´– (∏’√– ·≈–§≥–, 2540)
·≈–„πª√–‡∑»¡“‡≈‡ ’́¬ ‡™àπ First Results from an Oil

Palm Clone X Fertilizer Trial (Donough et al., 1996)

·≈– Nutrient Requirements and Sustainability in

Mature Oil Palms - An Assessment (Patrick et al.,

1999)  ”À√—∫ª√‘¡“≥∏“µÿÕ“À“√‰π‚µ√‡®π„π„∫®“°∑“ß
„∫∑’Ë 17 π—Èπ ∂â“¡’§à“µË”°«à“ 2.3% ∂◊Õ«à“‰¡àæÕ‡æ’¬ßµàÕ°“√
‡®√‘≠‡µ‘∫‚µ‚¥¬∑’Ë§à“∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–„Àâ
º≈º≈‘µÕ¬Ÿà„π™à«ß 2.4-2.8% (Rankine and Fairhurst,

Table 3 Yield, main cost of production and profit for oil palm production at different rates of
fertilizer application at Trang site (Jan 1999 - Jun 2001)

Accumulated yield/2 Cost of production/3 Income/4 Profit VCR/5

(kg/rai/1) (Baht/rai/1) (Baht/rai/1) (Baht/rai/1)

     T1 (F) 5,329.00 4,571.93 11,723.80 7,151.87 2.56
     T2 5,410.00 4,176.59 11,902.00 7,725.41 2.85
     T3 6,855.00 5,969.19 15,081.00 9,111.81 2.53
     T4 6,614.00 7,347.65 14,550.80 7,203.15 1.98
     T5 6,737.00 8,789.25 14,821.40 6,032.15 1.69
     T6 7,452.00 10,871.28 16,394.40 5,523.12 1.51

/1 6.25 rai = 1 ha
/2 accumulated yield during Jan 1999 - Jun 2001 (22 palms/rai)
/3 cost of production includes fertilizer cost and labour cost for fertilizer application, weeding and

harvesting
/4 average price of FFB is 2.2 Baht/kg
/5 Value : Cost ratio = Income/Cost of production

Treatments



Songklanakarin J. Sci. Technol.

Vol. 23 (Suppl.) 2001: Oil Palm

Effect of fertilizer application on yield of oil palm

Nilnond, C., et al.658

1998) ¡’ à«π àßº≈°√–∑∫∑”„Àâ·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“µË”
·≈–‰¡à‰¥â„ àªÿÜ¬´÷Ëß¡’§à“ª√‘¡“≥‰π‚µ√‡®π„π„∫∑’ËÕ¬Ÿà„π™à«ß
2.0-2.4% „Àâº≈º≈‘µµË”‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„π
Õ—µ√“ Ÿß·≈–¡’ª√‘¡“≥‰π‚µ√‡®π„π„∫ Ÿß (2.4-2.8%)

(Figure 1, 3) ´÷Ëß‡ªìπ‰ª„π∑”πÕß‡¥’¬«°—π°—∫ª√‘¡“≥
øÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡„π„∫ (Figure 1) ¢Õß·ª≈ß∑’Ë
‰¥â√—∫ªÿÜ¬„πÕ—µ√“ Ÿß∑’Ë¡’§à“ 0.16-0.18% ·≈– 1.13-1.18%

µ“¡≈”¥—∫ ´÷ËßæÕ‡æ’¬ß‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥¢ÕßøÕ øÕ√— 
·≈–‚æ·∑ ‡ ’́¬¡™à«ß∑’Ë‡À¡“– ¡„π„∫∑’Ë 0.15-0.18% ·≈–
0.90-1.20% µ“¡≈”¥—∫ (Rankine and Fairhurst, 1998)

 ”À√—∫ª√‘¡“≥·§≈‡ ’́¬¡·≈–·¡°π’‡´’¬¡„π„∫ (Fig-

ure 2) ∑’Ë¡’·π«‚πâ¡≈¥≈ß‡À≈◊Õ 0.65-0.70% ·≈– 0.22-

0.24% µ“¡≈”¥—∫ „π·ª≈ß∑’Ë„™âªÿÜ¬„πÕ—µ√“ Ÿßπ—Èπ‡ªìπº≈
®“°¡’°“√„ àªÿÜ¬‚æ·∑ ‡´’¬¡∑’Ë‡æ‘Ë¡¢÷Èπ®“°„π·ª≈ß∑’Ë¡’°“√
„™âªÿÜ¬„πÕ—µ√“ Ÿß (5.2-6.8 °°./µâπ) ∑”„Àâ¡’‚æ·∑ ‡´’¬¡
‰ÕÕÕπ„π “√≈–≈“¬¥‘π¡“°‡¡◊ËÕ‡∑’¬∫°—∫·§≈‡´’¬¡·≈–
·¡°π’‡´’¬¡‰ÕÕÕπ (·§≈‡ ’́¬¡‰¥â®“°·§≈‡ ’́¬¡∑’Ë‡®◊Õªπ„π
ªÿÜ¬∑√‘ª‡ªî≈´ÿª‡ªÕ√åøÕ ‡øµ·≈–·¡°π’‡´’¬¡‰¥â®“°ªÿÜ¬
§’‡´Õ‰√¥å∑’Ë„ à„π·ª≈ß∑’Ë„™âªÿÜ¬„πÕ—µ√“ Ÿß 1.3-1.7 °°./µâπ)
°“√∑’Ë¡’‚æ·∑ ‡ ’́¬¡‰ÕÕÕπ Ÿßπ’È®–‰ª¡’º≈·¢àß¢—πµàÕ°“√
¥Ÿ¥°≈◊π (absorb) ∏“µÿ·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡´÷Ëß‡ªìπ
ª√–®ÿ∫«°‡À¡◊Õπ°—π (Tisdale et al., 1993) ∑”„Àâª√‘¡“≥
·¡°π’‡ ’́¬¡„π„∫¢Õß·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“ Ÿß (0.22-0.24%)

¡’§à“µË”‡¡◊ËÕ‡∑’¬∫°—∫§à“∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ (0.25-

0.40%)  ·≈–¡’·π«‚πâ¡∑’ËÕ“®¢“¥·§≈π‰¥â∂â“¡’ª√‘¡“≥
·¡°π’‡´’¬¡„π„∫µË”°«à“ 0.20% (Rankine and Fairhurst,

1998)  ”À√—∫ª√‘¡“≥·§≈‡ ’́¬¡¬—ß¡’§à“„°≈â‡§’¬ß°—∫™à«ß∑’Ë
‡À¡“– ¡ (0.50-0.75%) ¥—ßπ—Èπ®÷ßπà“®–¡’°“√ª√—∫Õ—µ√“
°“√„ à§’‡´Õ√å‰√¥åÀ√◊ÕªÿÜ¬·¡°π’‡´’¬¡‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ„Àâ‡°‘¥
 ¡¥ÿ≈¢Õß∏“µÿ·¡°π’‡´’¬¡°—∫‚æ·∑ ‡ ’́¬¡ ∑—Èßπ’È‚¥¬¥Ÿ®“°
°“√‡ª≈’Ë¬π·ª≈ß∏“µÿÕ“À“√„π„∫À√◊Õ®“°º≈°“√«‘‡§√“–Àå
¥‘π  ®“°°“√∑¥≈Õßæ∫«à“ ª√‘¡“≥ —́≈‡øÕ√å„π„∫ (Figure

2) ‡æ‘Ë¡¢÷Èπ‡ªìπ 0.20-0.22% „π·ª≈ß∑’Ë„ àªÿÜ¬„πÕ—µ√“ Ÿß
·µà¬—ß¡’§à“µË”°«à“™à«ß∑’Ë‡À¡“– ¡ (0.25-0.35%) ∂÷ß·¡â®–
 Ÿß°«à“ª√‘¡“≥∑’Ë∂◊Õ«à“¢“¥ (0.20%) „π„∫ (Rankine and

Fairhurst, 1998) ®÷ß§«√¡’°“√„ àªÿÜ¬§’‡´Õ√å‰√¥å‡æ‘Ë¡‡™àπ
‡¥’¬«°—π  ”À√—∫ª√‘¡“≥‚∫√Õπ„π·ª≈ßµà“ßÊ ‚¥¬‡©æ“–
·ª≈ß∑’Ë‰¥â√—∫ªÿÜ¬„πÕ—µ√“ª“π°≈“ß∂÷ß Ÿß (Figure 2) ¬—ß∂◊Õ

‰¥â«à“Õ¬Ÿà„π™à«ß∑’Ë„°≈â‡§’¬ß°—∫§à“∑’Ë‡À¡“– ¡ (15-25 ¡°./
°°.) (Rankine and Fairhurst, 1998)

®–‡ÀÁπ‰¥â«à“Õ—µ√“ªÿÜ¬∑’Ë„ à Ÿß¢÷Èπ®–¡’º≈µàÕª√‘¡“≥
∏“µÿÕ“À“√„π„∫∑’Ë Ÿß¢÷Èπ·≈–¡’º≈µàÕ‡π◊ËÕß∂÷ßº≈º≈‘µ∑’Ë‡æ‘Ë¡¢÷Èπ
‚¥¬‡©æ“–πÈ”Àπ—°∑–≈“¬ – ¡ °“√„ à∏“µÿÕ“À“√∫“ß™π‘¥
‡™àπ ‚æ·∑ ‡´’¬¡¡“°‡°‘π‰ª®–¡’º≈µàÕ°“√≈¥°“√¥Ÿ¥°≈◊π
∏“µÿ·¡°π’‡´’¬¡·≈–·§≈‡´’¬¡ ®÷ß§«√¡’°“√ª√—∫Õ—µ√“°“√
„Àâ∏“µÿÕ“À“√µà“ßÊ „ÀâÕ¬Ÿà„π —¥ à«π∑’Ë‡À¡“– ¡¥â«¬ ´÷Ëß
 “¡“√∂æ‘®“√≥“‰¥â®“°§à“«‘‡§√“–Àå„∫·≈–§à“«‘‡§√“–Àå¥‘π

 ”À√—∫°“√«‘‡§√“–Àå∂÷ßº≈µÕ∫·∑π∑“ß‡»√…∞°‘®
´÷Ëßæ‘®“√≥“®“°¢âÕ¡Ÿ≈ 30 ‡¥◊Õπ ™à«ß ÿ¥∑â“¬¢Õß°“√∑¥≈Õß
(Table 3) æ∫«à“ °“√„™âªÿÜ¬„πÕ—µ√“ª“π°≈“ß (T3) ∑’Ë„Àâ
º≈º≈‘µ 6,855 °°./‰√à (2.74 µ—π/‰√à/ªï) „Àâ°”‰√ ÿ∑∏‘ Ÿß ÿ¥
∂÷ß 9,111 ∫“∑/‰√à ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·ª≈ß∑’Ë„™âªÿÜ¬Õ—µ√“
 Ÿß ÿ¥ (T6) ∑’Ë„Àâº≈º≈‘µ Ÿß ÿ¥ (7,452 °°./‰√à À√◊Õ 2.98

µ—π/‰√à/ªï) ·µà‰¥â°”‰√‡æ’¬ß 5,523 ∫“∑/‰√à „π·ª≈ß T3 π’È
¬—ß„Àâ°”‰√ Ÿß°«à“·ª≈ß T1 ´÷Ëß‡ªìπ·ª≈ß∑’ËªØ‘∫—µ‘‡À¡◊Õπ
‡°…µ√°√∂÷ß 1,960 ∫“∑/‰√à  Õ¬à“ß‰√°Áµ“¡À“°æ‘®“√≥“
∂÷ß§à“ VCR (Value : Cost ratio = Income/Cost of pro-

duction) ´÷Ëß‡ªìπ§à“¥√√™π’∫àß™’È∂÷ß‡ß‘π√“¬‰¥âµàÕ§à“„™â®à“¬
„π°“√≈ß∑ÿπ·≈â« æ∫«à“„π°“√„™âªÿÜ¬Õ—µ√“µË” ÿ¥ (T2) ∑’Ë¡’
§à“„™â®à“¬„π°“√º≈‘µ 4,176 ∫“∑ ®–¡’§à“ VCR  Ÿß ÿ¥ (2.85)

· ¥ß∂÷ßª√– ‘∑∏‘¿“æ¢Õß°“√„™â‡ß‘π≈ß∑ÿπ∑’ËµË”·µà‰¥âº≈
µÕ∫·∑π∑’Ë Ÿß‡¡◊ËÕ‡∑’¬∫°—∫Õ—µ√“ªÿÜ¬Õ◊ËπÊ ‚¥¬‡©æ“–Õ—µ√“
ªÿÜ¬ Ÿß ÿ¥ (T6) ∑’Ë¡’§à“ VCR ‡æ’¬ß 1.51  ¥—ßπ—Èπ®“°¢âÕ¡Ÿ≈
∑’Ë°≈à“«¡“À“°æ‘®“√≥“‡æ’¬ßº≈º≈‘µ∑’ËµâÕß°“√„Àâ‰¥â Ÿß ÿ¥°Á
µâÕß„™âªÿÜ¬„πÕ—µ√“ Ÿß (T6) ·µà∂â“æ‘®“√≥“«à“µâÕßª≈Ÿ°ª“≈å¡
πÈ”¡—π·≈–„ àªÿÜ¬„Àâ‰¥â°”‰√ Ÿß ÿ¥°ÁµâÕß„™âªÿÜ¬Õ—µ√“ª“π°≈“ß
(T3) ·≈–∂â“æ‘®“√≥“‡©æ“–º≈µÕ∫·∑πµàÕ‡ß‘π∑’Ë„™â„π°“√
≈ß∑ÿπ·≈â«°ÁµâÕß„™âªÿÜ¬„πÕ—µ√“µË” (T2)  Õ¬à“ß‰√°Áµ“¡À“°
æ‘®“√≥“„π¿“æ√«¡·≈â«πà“®–„™âªÿÜ¬„πÕ—µ√“µË” (T3)

‡π◊ËÕß®“°„Àâº≈µÕ∫·∑π‡ªìπ°”‰√ Ÿß ÿ¥„π¢≥–‡¥’¬«°—π°Á
„Àâº≈º≈‘µ ŸßæÕ§«√ ·≈–‡¡◊ËÕæ‘®“√≥“√à«¡°—∫ª√‘¡“≥∏“µÿ
Õ“À“√„π„∫·≈â« æ∫«à“∏“µÿÕ“À“√µà“ßÊ „π„∫Õ¬Ÿà„π™à«ß
‡À¡“– ¡À√◊Õ‰¡à¢“¥ ∑”„Àâ§“¥°“√≥å‰¥â«à“º≈º≈‘µ·≈–º≈
µÕ∫·∑π∑’Ë‡ªìπ°”‰√∑’Ë‰¥â„π T3 π’Èπà“®–¬—Ëß¬◊π ∑—Èßπ’ÈµâÕß¡’
°“√µ√«® Õ∫ª√‘¡“≥∏“µÿÕ“À“√„π„∫·≈–º≈º≈‘µ∑’Ë‰¥âÕ¬à“ß
µàÕ‡π◊ËÕß‡æ◊ËÕ√—°…“ª√‘¡“≥·≈– ¡¥ÿ≈·≈–º≈º≈‘µ∑’Ë‰¥â„Àâ
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º≈¢Õß°“√„™âªÜÿ¬µàÕ°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π
™—¬√—µπå  π‘≈ππ∑å ·≈–§≥–659

‡À¡“– ¡µ≈Õ¥‰ª  °“√‰¡à‡≈◊Õ° T6 ‡æ√“–‰¥â°”‰√µË”„π
¢≥–∑’ËµâÕß¡’°“√„™âªÿÜ¬·≈–≈ß∑ÿπ Ÿß∂÷ß·¡âº≈º≈‘µ®– Ÿß ÿ¥
·≈–‰¡à¡’ªí≠À“‡°’Ë¬«°—∫∏“µÿÕ“À“√„∫„∫°Áµ“¡   ”À√—∫°“√
‰¡à‡≈◊Õ° T2 ´÷Ëß¡’°“√„™âªÿÜ¬Õ—µ√“µË”·≈–¡’ VCR  Ÿß ÿ¥π—Èπ
‡π◊ËÕß®“°¡’°“√≈ß∑ÿπµË”®“°∑’Ë„™âªÿÜ¬„πÕ—µ√“µË”∑”„Àâ∏“µÿ
Õ“À“√„π„∫∫“ßµ—« ‡™àπ N, P ·≈– K µË” ÷́Ëß®–‰¡à‡ªìπº≈¥’
µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π„π√–¬–
¬“«·≈–„π T2 π’È¬—ß„Àâ°”‰√ ÿ∑∏‘µË”°«à“ T3 Õ’°¥â«¬

‡¡◊ËÕæ‘®“√≥“«à“§«√‡≈◊Õ°Õ—µ√“ªÿÜ¬„π√–¥—∫ T3 ∑’Ë„Àâ
º≈º≈‘µª√–¡“≥ 2.74 µ—π/‰√à/ªï ´÷Ëß®– Ÿß°«à“º≈º≈‘µ‡©≈’Ë¬
¢Õßª√–‡∑»„πªï  2543  ∑’Ë  2.5  µ—π/‰√à/ªï  ( ”π—°ß“π
‡»√…∞°‘®°“√‡°…µ√, 2544) ·≈â«®–‡ÀÁπ‰¥â«à“‡°…µ√°√
 “¡“√∂¡’√“¬‰¥â‡æ‘Ë¡¢÷Èπ 1,960 ∫“∑/‰√à ´÷ËßÕ“®¥Ÿ‰¡à¡“°
π—°·µà∂â“§‘¥‡ªìπæ◊Èπ∑’Ëª≈Ÿ°¡“°Ê ‡™àπ 1,000 ‰√à ·≈â«
‡°…µ√°√ “¡“√∂‰¥â√“¬‰¥â‡æ‘Ë¡¢÷Èπ Ÿß∂÷ß 1,960,000 ∫“∑
¥—ßπ—ÈπÀ“°æ‘®“√≥“∂÷ßæ◊Èπ∑’Ëª≈Ÿ°ª“≈å¡πÈ”¡—π∑’Ë„Àâº≈º≈‘µ∑—Èß
ª√–‡∑»∑’Ë¡’Õ¬Ÿàª√–¡“≥ 1.3 ≈â“π‰√à„πªï 2543 ( ”π—°ß“π
‡»√…∞°‘®°“√‡°…µ√, 2544) ·≈â« À“°¡’°“√‡≈◊Õ°„™âªÿÜ¬„π
Õ—µ√“∑’Ë‡À¡“– ¡°Á®–‡ªìπÀπ∑“ßÀπ÷Ëß∑’Ë™à«¬‡æ‘Ë¡√“¬‰¥â„Àâ
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