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Effect of levels P and K fertilizer on growth and yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 661-677

The effects of P and K levels on growth and yield of oil palm were studied at the Agricultural and

Technology College Plantation in Trang province in October, 1993 using eight-year-old palms planted on the

Natham soil series (fine loamy, mixed, isohyperthermic Oxic Plinthudults) at the spacing of  8.5 x 8.5 x 8.5 m.

A factorial experiment in randomized complete block design with three replications was used. The four

treatments consisted of the combinations of two fertilizers: P (2 levels; 0.4, 0.8 kg P
2
O

5
/palm/year) and K (2

levels; 1.2, 2.4 kg K
2
O/palm/year). All treatments were applied the same rate of N (0.8 kg N/palm/year). The

growth and oil palm yield were recorded for 4 years. The results showed clear effects of high P and K levels

on growth of oil palm. Although the number of fronds did not differ, leaf area, leaf dry matter weight and

leaflets of 17th frond tended to increase. The high K level tended also to give an increased FFB yield in years
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2, 3 and 4. However, the effect of P levels on FFB yield of oil palm varied over the years. Considering a suit-

able rate of fertilizer application in terms of economic return, the low fertilizer rate (P 0.4 kg P
2
O

5
/palm/

year, K 1.2 kg K
2
O/palm/year and N 0.8 kg N/palm/year) gave the highest profit, although it resulted in the

lowest FFB yield.
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«.  ß¢≈“π§√‘π∑√å ©∫—∫«∑∑. 2544 23(©∫—∫æ‘‡»…): 661-677

°“√»÷°…“º≈¢Õß√–¥—∫ªÿÜ¬ P ·≈– K µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π∑’Ë®—ßÀ«—¥µ√—ß ‡√‘Ë¡

∑”°“√∑¥≈Õß„πªï 2536 ‚¥¬‰¥â∑”°“√∑¥≈Õß°—∫ª“≈å¡πÈ”¡—π∑’Ë„Àâº≈º≈‘µ·≈â«Õ“¬ÿ 8 ªï ´÷Ëßª≈Ÿ°„π¥‘π™ÿ¥π“∑à“¡ (fine

loamy, mixed, isohyper thermic Oxic Plinthudults) √–¬–ª≈Ÿ° 8.5 x 8.5 x 8.5 ‡¡µ√ „™â°“√∑¥≈Õß·ø§∑Õ‡√’¬≈

‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π∫≈ÁÕ°¡’ 3 ´È” ·µà≈–´È”¡’ 4  ‘Ëß∑¥≈Õß (·ª≈ß) ´÷Ëßª√–°Õ∫¥â«¬ 2 ªí®®—¬ §◊Õ

√–¥—∫ªÿÜ¬ P ¡’ 2 √–¥—∫ §◊Õ 0.4 ·≈– 0.8 °°. P
2
O

5
/µâπ/ªï ·≈–√–¥—∫ªÿÜ¬ K ¡’ 2 √–¥—∫ §◊Õ 1.2 ·≈– 2.4 °°. K

2
O/

µâπ/ªï ‚¥¬∑ÿ° ‘Ëß∑¥≈Õß¡’°“√„ àªÿÜ¬ N „πÕ—µ√“ 0.8 °°. N/µâπ/ªï‡∑à“°—πÀ¡¥ ∑”°“√∫—π∑÷°¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ

·≈–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π‡ªìπ√–¬–‡«≈“ 4 ªïµ‘¥µàÕ°—π  º≈°“√∑¥≈Õßæ∫«à“√–¥—∫¢ÕßªÿÜ¬ P ·≈– K „π

√–¥—∫µà“ßÊ ∑’Ë„™â‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª“≈å¡πÈ”¡—π„π≈—°…≥–°“√‡æ‘Ë¡®”π«π∑“ß„∫ ·µà¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡

æ◊Èπ∑’Ë„∫ πÈ”Àπ—°·Àâß„∫·≈–®”π«π„∫¬àÕ¬¢Õß∑“ß„∫∑’Ë 17 ‡¡◊ËÕæ‘®“√≥“∂÷ß≈—°…≥–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π

æ∫«à“°“√„™âªÿÜ¬ K „πÕ—µ√“∑’Ë Ÿß¡’·π«‚πâ¡‡æ‘Ë¡º≈º≈‘µ∑–≈“¬ ¥¢Õßª“≈å¡πÈ”¡—π ‚¥¬‡√‘Ë¡ —ß‡°µ‡ÀÁπ§«“¡·µ°µà“ß

µ—Èß·µàªï∑’Ë 2,  3 ·≈– 4 ¢Õß°“√∑¥≈Õß   à«π°“√„™âªÿÜ¬ P „π√–¥—∫µà“ßÊ æ∫«à“ °“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π¡’

§«“¡·ª√ª√«π„π·µà≈–ªï ‡¡◊ËÕæ‘®“√≥“∂÷ßÕ—µ√“ªÿÜ¬∑’Ë‡À¡“– ¡ æ∫«à“°“√„™âªÿÜ¬ P Õ—µ√“ 0.4 °°. P
2
O

5
/µâπ/ªï ·≈–

K Õ—µ√“ 1.2 °°. K
2
O/µâπ/ªï √à«¡°—∫°“√„™âªÿÜ¬ N Õ—µ√“ 0.8 °°. N/µâπ/ªï ∑”„Àâ‰¥âº≈µÕ∫·∑π°”‰√ Ÿß ÿ¥ ·¡â«à“

Õ—µ√“ªÿÜ¬¥—ß°≈à“« ®–∑”„Àâª“≈å¡πÈ”¡—π¡’º≈º≈‘µµË” ÿ¥

ª√–‡∑»‰∑¬¡’°“√¢¬“¬æ◊Èπ∑’Ëª≈Ÿ°ª“≈å¡πÈ”¡—πÕ¬à“ß
√«¥‡√Á« π—∫µ—Èß·µàªï æ.». 2511 ¡’æ◊Èπ∑’Ëª≈Ÿ°ª√–¡“≥ 1600

‰√à ªï æ.». 2544 ¡’æ◊Èπ∑’Ëª≈Ÿ°‰¡àµË”°«à“ 1.3 ≈â“π‰√à ( ”π—°
ß“π‡»√…∞°‘®°“√‡°…µ√, 2544) ‚¥¬‡©≈’Ë¬¡’°“√¢¬“¬µ—«
¢Õßæ◊Èπ∑’Ëª≈Ÿ°ª“≈å¡ª√–¡“≥ªï≈– 4-5 À¡◊Ëπ‰√à æ◊Èπ∑’Ëª≈Ÿ°
 à«π„À≠àÕ¬Ÿà„π¿“§„µâ¢Õß‰∑¬ ‡™àπ ®—ßÀ«—¥°√–∫’Ë  ÿ√“…Æ√å-
∏“π’ ™ÿ¡æ√ µ√—ß ·≈– µŸ≈ ‡ªìπµâπ  πÕ°®“°π’È¬—ß¡’°“√
¢¬“¬æ◊Èπ∑’Ëª≈Ÿ°‰ª¬—ß¿“§°≈“ß·≈–µ–«—πÕÕ° ‡™àπ ®—ßÀ«—¥
°“≠®π∫ÿ√’ ™≈∫ÿ√’ √–¬Õß ·≈–®—π∑∫ÿ√’ ‡ªìπµâπ  ª√‘¡“≥
πÈ”¡—πª“≈å¡¥‘∫∑’Ë‰∑¬º≈‘µ‰¥â„πªï æ.». 2543 ª√–¡“≥
597,015 µ—π ¡’ª√‘¡“≥¡“°°«à“§«“¡µâÕß°“√„™â¿“¬„π

ª√–‡∑» ª√–¡“≥ 63,975 µ—π
ª“≈å¡πÈ”¡—π®—¥‡ªìπæ◊™¬◊πµâπÕ“¬ÿ¬“« ∑’Ë “¡“√∂„Àâ

º≈º≈‘µ∑–≈“¬ª“≈å¡µ≈Õ¥∑—Èßªï §«“¡µâÕß°“√∏“µÿÕ“À“√
¢Õßª“≈å¡πÈ”¡—π‡æ◊ËÕ„™â„π°“√°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√„Àâ
º≈º≈‘µ∑–≈“¬Õ¬Ÿà„π‡°≥±å∑’Ë Ÿß ®“°√“¬ß“π°“√»÷°…“„π
ª√–‡∑»¡“‡≈‡ ’́¬ æ∫«à“°“√‡°Á∫º≈º≈‘µ∑–≈“¬ ¥ª“≈å¡
πÈ”¡—πª√‘¡“≥ 1,000 °°. ®–¡’ª√‘¡“≥∏“µÿÕ“À“√ Ÿ≠‡ ’¬
‰ª°—∫º≈º≈‘µ∑–≈“¬ ¥¥—ßπ’È ‰π‚µ√‡®π (N) 2.94 °°.
øÕ øÕ√—  (P) 0.44 °°. ‚æ·∑ ‡ ’́¬¡ (K) 3.71 °°.
·§≈‡´’¬¡ (Ca) 0.81 °°. ·≈–·¡°π’‡´’¬¡ (Mg) 0.77 °°.
À√◊Õ§‘¥‡ªìπ ‡∑à“°—∫ 33.9, 5.1, 42.8, 8.9 ·≈– 9.3% µ“¡
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≈”¥—∫ (Fairhurst and Mutert, 1999) ́ ÷Ëß™’È„Àâ‡ÀÁπ«à“ª“≈å¡
πÈ”¡—π¡’§«“¡µâÕß°“√∏“µÿÕ“À“√ K  Ÿß∑’Ë ÿ¥ ·≈–¡’§«“¡
µâÕß°“√∏“µÿÕ“À“√ P µË”∑’Ë ÿ¥  „π¢≥–∑’Ë∏“µÿÕ“À“√ N

ª“≈å¡πÈ”¡—π¡’§«“¡µâÕß°“√√Õß®“°∏“µÿÕ“À“√ K
 ”À√—∫°“√»÷°…“‡°’Ë¬«°—∫°“√„™âªÿÜ¬°—∫ª“≈å¡πÈ”¡—π

„πª√–‡∑»‰∑¬ ∏’√– ·≈–§≥– (2540) ∑”°“√∑¥≈Õßº≈
¢Õß√–¥—∫ªÿÜ¬º ¡ N P ·≈– K µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√
„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π ‚¥¬∑”°“√∑¥≈Õß„π¥‘π√à«π
ªπ∑√“¬™ÿ¥∑à“·´– (Typic Paleudults, fine loamy

mixed) ´÷Ëß¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π§àÕπ¢â“ßµË” ‡ªìπ
√–¬–‡«≈“ 3 ªï (æ.». 2536 - æ.». 2539) ‚¥¬∑¥ Õ∫°—∫
ªÿÜ¬º ¡ N, P

2
O

5
 ·≈– K

2
O ®”π«π 3 Õ—µ√“ §◊Õ 0.4-0.4-

1.2, 0.8-0.8-3.0 ·≈– 1.2-0.67-2.4 (Õ—µ√“·π–π”) °°./
µâπ/ªï¢Õß N, P

2
O

5
 ·≈– K

2
O æ∫«à“ °“√„™âªÿÜ¬ N P ·≈–

K „π√–¥—∫µà“ßÊ ‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª“≈å¡
πÈ”¡—π„π≈—°…≥–æ◊Èπ∑’Ë„∫·≈–πÈ”Àπ—°·Àâß„∫¢Õß∑“ß„∫∑’Ë
17 Õ¬à“ß‡¥àπ™—¥ ¬°‡«âπµâπª“≈å¡πÈ”¡—π∑’Ë‰¡à¡’°“√„ àªÿÜ¬‡≈¬
¡’·π«‚πâ¡«à“≈—°…≥–¥—ß°≈à“«≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ‘Ëß
∑¥≈Õßµà“ßÊ ∑’Ë‰¥â√—∫ªÿÜ¬ °“√„™âªÿÜ¬ N P ·≈– K „π√–¥—∫
µà“ßÊ ¡’º≈µàÕ°“√µÕ∫ πÕß¢Õßª“≈å¡πÈ”¡—π„π≈—°…≥–
°“√„Àâº≈º≈‘µ ·µàµâÕß„™â√–¬–‡«≈“π“π¡“°°«à“ 1 ªïπ—∫
®“°°“√„ àªÿÜ¬ªï·√° πÕ°®“°π’ÈÕ‘∑∏‘æ≈¢Õß√–¬–‡«≈“ (ªï)
´÷Ëß‡°’Ë¬«¢âÕß°—∫°“√·ª√ª√«π¢Õß ¿“æ·«¥≈âÕ¡ ‚¥¬‡©æ“–
ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßΩπ„π·µà≈–ªï  ¡’º≈µàÕ°“√
‡ª≈’Ë¬π·ª≈ß„π≈—°…≥–®”π«π∑–≈“¬·≈–º≈º≈‘µ   à«π
Õ‘∑∏‘æ≈¢ÕßÕ—µ√“ªÿÜ¬¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢π“¥
∑–≈“¬ (πÈ”Àπ—°/1 ∑–≈“¬) ª√‘¡“≥∏“µÿÕ“À“√„π„∫®“°
∑“ß„∫∑’Ë 17 „π™ÿ¥¥‘π∑à“·´–∑’Ë∑”°“√∑¥≈Õß æ∫«à“∏“µÿ∑’Ë
¡’·π«‚πâ¡«à“¢“¥·≈–‡ªìπªí≠À“Õ¬à“ß¡“°µàÕ°“√„Àâº≈º≈‘µ
¢Õßª“≈å¡·≈–≈—°…≥–Õ◊ËπÊ §◊Õ K, N ·≈– B  ”À√—∫∏“µÿ
P ·¡â«à“„π¥‘π®–¡’ª√‘¡“≥ P ∑’Ë‡ªìπª√–‚¬™πåµË”°«à“™à«ß
§à“«‘°ƒµ ”À√—∫æ◊™∑—Ë«‰ª¡“° ·µà¡’ª√‘¡“≥„π„∫¢Õß∑“ß„∫
∑’Ë 17 Õ¬Ÿà„π‡°≥±å∑’Ë Ÿß°«à“À√◊Õ„°≈â‡§’¬ß°—∫§à“«‘°ƒµ∑’Ë‡§¬
¡’ºŸâ»÷°…“¡“°àÕπ ´÷Ëß°Á‡™àπ‡¥’¬«°—∫∏“µÿ Mg ‡¡◊ËÕæ‘®“√≥“
∂÷ßº≈µÕ∫·∑π‡™‘ß‡»√…∞°‘®‰¥â™’È„Àâ‡ÀÁπ«à“°“√„ÀâªÿÜ¬ N, P

·≈– K µàÕª“≈å¡πÈ”¡—π„π√–¥—∫∑’Ë Ÿß ∂÷ß·¡â®–„Àâº≈º≈‘µ
ª“≈å¡ Ÿß¢÷Èπ°Á®√‘ß ·µàº≈µÕ∫·∑π‡™‘ß‡»√…∞°‘®Õ“®‰¡à§ÿâ¡
µàÕ°“√≈ß∑ÿπ ‚¥¬®“°°“√∑¥≈Õß®–‡ÀÁπ«à“°“√„™âªÿÜ¬„π

√–¥—∫µË” (0.4-0.4-1.2 °°./µâπ/ªï¢Õß N, P
2
O

5
 ·≈– K

2
O)

„Àâº≈µÕ∫·∑πÀ√◊Õ°”‰√ ÿ∑∏‘∑’Ë¥’°«à“°“√„™âªÿÜ¬„π√–¥—∫
·π–π” (1.2-0.67-2.4 °°./µâπ/ªï¢Õß N, P

2
O

5
 ·≈– K

2
O)

§‘¥‡ªìπ‡ß‘π 809 ∫“∑/‰√à/ 3 ªï ·≈–°“√„™âªÿÜ¬„πÕ—µ√“∑’Ë Ÿß
(0.8-0.8-3.0 °°./µâπ/ªï¢Õß N, P

2
O

5
 ·≈– K

2
O) „Àâº≈

µÕ∫·∑π¥’°«à“°“√„™âªÿÜ¬√–¥—∫µË”·≈–√–¥—∫·π–π” §‘¥‡ªìπ
‡ß‘π 809 ·≈– 1,618 ∫“∑/‰√à/3 ªï µ“¡≈”¥—∫   à«π°“√
‰¡à„ àªÿÜ¬„Àâ°—∫ª“≈å¡πÈ”¡—π‡≈¬„Àâº≈ª√–°Õ∫°“√„π≈—°…≥–
¢“¥∑ÿπ  πÕ°®“°π’È¬—ßæ∫«à“ª“≈å¡πÈ”¡—π¡’°“√µÕ∫ πÕß
µàÕ°“√„™âªÿÜ¬Õ—µ√“µà“ßÊ ª√–¡“≥ 15 ‡¥◊ÕπÀ≈—ß®“°∑’Ë„ à
ªÿÜ¬„Àâ°—∫ª“≈å¡πÈ”¡—π  Õ—µ√“ªÿÜ¬∑’Ë‡À¡“– ¡ ”À√—∫ª“≈å¡
πÈ”¡—πÕ“¬ÿ¡“°°«à“ 5 ªï §◊Õ ∏“µÿ N ∑—ÈßÀ¡¥ 0.8-1.2 °°./
µâπ/ªï (À√◊Õ§‘¥‡ªìπ¬Ÿ‡√’¬ 1.74-2.60 °°./µâπ/ªï) øÕ øÕ√— 
∑’Ë‡ªìπª√–‚¬™πå 0.6 °°./µâπ/ªï (À√◊Õ§‘¥‡ªìπ∑√‘ª‡ªî≈
´Ÿ‡ªÕ√åøÕ ‡øµ 1.30 °°./µâπ/ªï) ‚æ·∑ ‡´’¬¡∑’Ë≈–≈“¬πÈ”
‰¥â 2.40-3.00 °°./µâπ/ªï (À√◊Õ§‘¥‡ªìπ‚æ·∑ ‡ ’́¬¡§≈Õ‰√¥å
3.90-4.90 °°./µâπ/ªï)

 ÿπ’¬å ·≈–§≥– (2540) ‰¥â∑”°“√∑¥≈Õß°“√„™âªÿÜ¬
°—∫ª“≈å¡πÈ”¡—π„π¥‘π√à«πªπ∑√“¬™ÿ¥§ÕÀß å (Typic

Paleudults, coarse loamy, siliceous, isohyperthermic)

‚¥¬„™âªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ ∑√‘ª‡ªî≈ Ÿ́‡ªÕ√åøÕ ‡øµ ·≈–
‚æ·∑ ‡´’¬¡§≈Õ‰√¥å „πÕ—µ√“µâπ≈– 3 °°. 1 °°. ·≈– 3

°°. µ“¡≈”¥—∫ æ∫«à“ª“≈å¡πÈ”¡—π„Àâº≈º≈‘µ∑–≈“¬ ¥ Ÿß∂÷ß
3,220 °°./‰√à/ªï  ™—¬√—µπå ·≈–§≥– (2544) ‰¥â»÷°…“º≈
¢Õß°“√„™âªÿÜ¬µàÕ°“√„Àâº≈º≈‘µ·≈–ª√‘¡“≥∏“µÿÕ“À“√„π„∫
¢Õßª“≈å¡πÈ”¡—πÕ“¬ÿ 5 ªï ´÷Ëßª≈Ÿ°„π¥‘π™ÿ¥π“∑à“¡ (fine

loamy mixed, isohyperthermic Oxic Plinthudults)

æ∫«à“°“√„™âªÿÜ¬„πÕ—µ√“∑’Ë Ÿß¡“° “¡“√∂‡æ‘Ë¡ª√‘¡“≥∏“µÿ
Õ“À“√„π„∫ ‚¥¬‡©æ“–∏“µÿ N, P ·≈– K  à«π Ca ·≈–
Mg ¡’·π«‚πâ¡≈¥≈ß Õ—µ√“ªÿÜ¬∑’Ë‡À¡“– ¡·≈–„Àâº≈µÕ∫·∑π
∑“ß‡»√…∞°‘® Ÿß ÿ¥§◊Õ Õ—µ√“ªÿÜ¬√–¥—∫°≈“ß ́ ÷Ëß¡’∏“µÿÕ“À“√
N, P

2
O

5
, K

2
O, MgO ·≈– B „πª√‘¡“≥ 0.89, 0.48,

1.68, 0.19 ·≈– 0.01 °°./µâπ/ªï µ“¡≈”¥—∫ ‚¥¬„Àâº≈º≈‘µ
 – ¡√«¡ 2 ªï 6 ‡¥◊Õπ „πª√‘¡“≥ 6,855 °°./‰√à „π¢≥–
∑’Ë°“√„™âªÿÜ¬„πÕ—µ√“∑’Ë Ÿß¢÷Èπ·¡âÕ“®®–∑”„Àâª“≈å¡πÈ”¡—π¡’
º≈º≈‘µ‡æ‘Ë¡¢÷Èπ  ·µà‡¡◊ËÕ§‘¥∂÷ßº≈µÕ∫·∑π∑“ß‡»√…∞°‘®
·≈â«„Àâ§à“ VCR (Value : Cost ratio = Income/Cost of

production) µË”°«à“
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 ”À√—∫°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ßº≈
°“√µÕ∫ πÕß¢Õßª“≈å¡πÈ”¡—πµàÕ°“√„™âªÿÜ¬ P ·≈– K ∑’Ë
√–¥—∫µà“ßÊ ‚¥¬æ‘®“√≥“®“°≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ·≈–
°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π µ≈Õ¥®πº≈µÕ∫·∑π∑“ß
‡»√…∞°‘®®“°°“√„™âªÿÜ¬

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1.  ∂“π∑’Ë∑¥≈Õß·≈–¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß «πª“≈å¡

°àÕπ‡√‘Ë¡∑”°“√∑¥≈Õß

∑”°“√∑¥≈Õß‚¥¬„™â «πª“≈å¡πÈ”¡—π¢Õß
«‘∑¬“≈—¬‡°…µ√°√√¡·≈–‡∑§‚π‚≈¬’®—ßÀ«—¥µ√—ß  ´÷Ëß‡ªìπ
ª“≈å¡≈Ÿ°º ¡‡∑‡πÕ√“ ¡’Õ“¬ÿª√–¡“≥ 8 ªï √–¬–ª≈Ÿ° 8.5

x 8.5 x 8.5 ‡¡µ√ ·ª≈ßª“≈å¡πÈ”¡—π¥—ß°≈à“«‰¡à¡’°“√„Àâ
ªÿÜ¬¡“°àÕπµàÕ‡π◊ËÕß°—π‡ªìπ‡«≈“ 3 ªï  ¿“ææ◊Èπ∑’Ëª≈Ÿ°‡ªìπ
æ◊Èπ∑’Ë√“∫‰¡à¡’§«“¡≈“¥™—π  µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß
‰¡à¡’°“√„ÀâπÈ”°—∫ª“≈å¡πÈ”¡—π °“√°”®—¥«—™æ◊™ªï≈– 2 §√—Èß
°àÕπ°“√„ àªÿÜ¬

2. «‘∏’°“√∑¥≈Õß

2.1 °“√«“ß·ºπ°“√∑¥≈Õß

„™â°“√∑¥≈Õß·ø§∑Õ‡√’¬≈‚¥¬«“ß·ºπ
°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π∫≈ÁÕ° (factorial in randomized

complete block) ¡’®”π«π 6 ´È” ·µà≈–´È”„™âæ◊Èπ∑’Ëª≈Ÿ°
ª“≈å¡ª√–¡“≥ 10 ‰√à (ª√–¡“≥ 220 µâπ) ‚¥¬·µà≈–´È”¡’
 ‘Ëß∑¥≈Õß (treatment, T) ®”π«π 4  ‘Ëß∑¥≈Õß (Table 1)

´÷Ëßª√–°Õ∫¥â«¬Õ—µ√“ªÿÜ¬ P ®”π«π 2 √–¥—∫ §◊Õ 0.4 ·≈–
0.8 °°. P

2
O

5
/µâπ/ªï ·≈–Õ—µ√“ªÿÜ¬ K ®”π«π 2 √–¥—∫ §◊Õ

1.2 ·≈– 2.4 °°. K
2
O/µâπ/ªï  ”À√—∫ªÿÜ¬ N ∑ÿ° ‘Ëß∑¥≈Õß

„ à‡∑à“°—πÀ¡¥„πÕ—µ√“ 0.8 °°. N/µâπ/ªï
·µà≈– ‘Ëß∑¥≈Õß„π·µà≈–´È”∑”°“√ ÿà¡·≈–

„ÀâÀ¡“¬‡≈¢µâπª“≈å¡®”π«π 14-20 µâπ®“°®”π«πµâπ
ª“≈å¡∑—ÈßÀ¡¥ª√–¡“≥ 40 µâπ/·ª≈ß „π‡¥◊Õπµÿ≈“§¡ 2536

‚¥¬∑”°“√ ÿà¡‡©æ“–µâπ∑’Ë¡’∑–≈“¬ª“≈å¡ª√“°Ø∫πµâπ ‡æ◊ËÕ
∑”°“√∫—π∑÷°≈—°…≥–µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫º≈º≈‘µµ≈Õ¥
√–¬–‡«≈“°“√∑¥≈Õß 4 ªï (¡°√“§¡ 2537 ∂÷ß ∏—π«“§¡
2540) µâπ∑’Ë∑”°“√ ÿà¡·≈–„ÀâÀ¡“¬‡≈¢¢Õß·µà≈– ‘Ëß∑¥≈Õß
„π·µà≈–´È”®–¡’·∂«ª“≈å¡§«∫§ÿ¡®”π«π 2 ·∂« ‡æ◊ËÕ
ªÑÕß°—πº≈°√–∑∫®“°°“√™–≈â“ß¢ÕßªÿÜ¬®“°·ª≈ßÀπ÷Ëß‰ª
¬—ßÕ’°·ª≈ßÀπ÷Ëß  ”À√—∫µ—«‡ª√’¬∫‡∑’¬∫ (control) ´÷Ëß‡ªìπ
µâπª“≈å¡∑’Ë‰¡à¡’°“√„ àªÿÜ¬µ≈Õ¥°“√∑¥≈Õß ‰¥â„ÀâÀ¡“¬‡≈¢
µâπ‰«â ®”π«π 14 µâπ ‡æ◊ËÕ‡°Á∫¢âÕ¡Ÿ≈µà“ßÊ ·µà‰¡àπ”‰ª
«‘‡§√“–Àåº≈∑“ß ∂‘µ‘√à«¡°—∫·ª≈ß∑’Ë¡’°“√„ àªÿÜ¬

2.2 «‘∏’°“√„ àªÿÜ¬·≈–°“√ªØ‘∫—µ‘¥Ÿ·≈√—°…“ «π

ª“≈å¡∑—Ë«‰ª

∑”°“√„ àªÿÜ¬√Õ∫‚§πµâπ ∫√‘‡«≥„µâ∑√ßæÿà¡
∑’Ë¡’√—»¡’ª√–¡“≥ 2 ‡¡µ√®“°‚§πµâπ ‚¥¬„ àªÿÜ¬ªï≈– 2 §√—Èß
§√—Èß≈–§√÷ËßÀπ÷Ëß¢Õßª√‘¡“≥ªÿÜ¬∑—ÈßÀ¡¥¢Õß·µà≈– ‘Ëß∑¥≈Õß
‚¥¬„πªï·√°∑’Ë‡√‘Ë¡∑¥≈Õß„ àªÿÜ¬§√—Èß·√°„π‡¥◊Õπæƒ»®‘°“¬π
2536 ·≈–„ à§√—Èß∑’Ë 2 „π‡¥◊Õπ¡‘∂ÿπ“¬π 2537 °”Àπ¥°“√
„ àªÿÜ¬„πªï∑’Ë 2, 3 ·≈– 4 ‡™àπ‡¥’¬«°—∫°“√„ àªÿÜ¬„πªï·√°

µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß 4 ªï ‰¡à¡’°“√
„ÀâπÈ”„π «πª“≈å¡ °“√°”®—¥«—™æ◊™∑”‚¥¬«‘∏’°≈ ®”π«π 2
§√—Èß/ªï §◊Õ„π™à«ß°≈“ßƒ¥ŸΩπ·≈–„π™à«ßƒ¥Ÿ·≈âß ‚¥¬¥”‡π‘π
°“√°”®—¥«—™æ◊™°àÕπ°“√„ àªÿÜ¬·µà≈–§√—Èß∫√‘‡«≥„µâ∑√ßæÿà¡
√—»¡’ª√–¡“≥ 2 ‡¡µ√  à«π∫√‘‡«≥Õ◊ËπÊ ®–°”®—¥«—™æ◊™‚¥¬
„™â¡’¥æ√â“∂“ß„Àâ≈â¡  °“√µ—¥·µàß∑“ß„∫‡√‘Ë¡∑”°“√µ—¥·µàß

Table 1 Rate of fertilizer and their available nutrients N, P
2
O

5
 and K

2
O applied in

the experiment.

Fertilizer application Available nutrients

(kg/palm/year) (kg/palm/year)

21-0-0 0-46-0 0-0-60 N P
2
O

5
K

2
O

T1 P1 K1 4 0.9 2 0.8 0.4 1.2
T2 P1 K2 4 0.9 4 0.8 0.4 2.4
T3 P2 K1 4 1.8 2 0.8 0.8 1.2
T4 P2 K2 4 1.8 4 0.8 0.8 2.4

Treatments P

levels

K

levels



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 23 (©∫—∫æ‘‡»…) 2544: ª“≈å¡πÈ”¡—π
º≈¢Õß√–¥—∫ªÿÜ¬ P ·≈– K µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π

∏’√–  ‡Õ° ¡∑√“‡¡…∞å ·≈–§≥–665

µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π 2536 ‚¥¬µ—¥·µàß∑“ß„∫„Àâ‡À≈◊Õ
∑“ß„∫ 2 ™—Èπ≈à“ß®“°∑–≈“¬ª“≈å¡µË” ÿ¥∑ÿ°§√—Èß∑’Ë¡’°“√‡°Á∫
‡°’Ë¬«º≈º≈‘µ  ”À√—∫∑“ß„∫∑’Ëµ—¥ÕÕ°®–«“ß„π·π«√–À«à“ß
·∂«ª“≈å¡

2.3 °“√∫—π∑÷°·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈

1)  ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π
∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π„π·µà≈–·ª≈ß

∑¥≈Õß°àÕπ‡√‘Ë¡¡’°“√„ àªÿÜ¬„π‡¥◊Õπæƒ»®‘°“¬π 2536 ‡æ◊ËÕ
»÷°…“ ¡∫—µ‘∑“ß‡§¡’¢Õß¥‘π‡∫◊ÈÕßµâπ ‚¥¬‡°Á∫µ—«Õ¬à“ß¥‘π
√–À«à“ß·∂«ª“≈å¡∑’Ë√–¥—∫§«“¡≈÷°µà“ßÊ °—π§◊Õ 0-15, 15-

30, 30-50 ·≈– 50-100 ´¡. µ—«Õ¬à“ß¥‘π∑’Ë‰¥â·µà≈–√–¥—∫
π”¡“√«¡°—π·≈–π”‡¢â“«‘‡§√“–Àå∑“ß‡§¡’∑’ËÀπà«¬ªØ‘∫—µ‘°“√
«‘‡§√“–Àå°≈“ß §≥–∑√—æ¬“°√∏√√¡™“µ‘

2) ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßΩπ„πæ◊Èπ∑’Ë
∑¥≈Õß

«—¥ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßΩπ
‚¥¬µ‘¥µ—ÈßÕÿª°√≥å«—¥πÈ”Ωπ„π∫√‘‡«≥·ª≈ß∑¥≈Õß ∑”°“√
∫—π∑÷°∑ÿ°«—πµ≈Õ¥√–¬–‡«≈“∑¥≈Õß

3) °“√‡®√‘≠‡µ‘∫‚µ¢Õßª“≈å¡πÈ”¡—π «—¥
æ◊Èπ∑’Ë„∫·≈–πÈ”Àπ—°·Àâß„∫®“°∑“ß„∫∑’Ë 17 (Hartley, 1977)

´÷Ëß¡’«‘∏’°“√À“§à“¥—ßπ’È
æ◊Èπ∑’Ë„∫¢Õß∑“ß„∫∑’Ë 17 (¡2) = 0.55

(n x lw)

‚¥¬„Àâ n = ®”π«π„∫¬àÕ¬ (pinnae),

l = §«“¡¬“«¢Õß„∫¬àÕ¬ (Àπà«¬‡ªìπ‡¡µ√),  w = §«“¡
°«â“ß¢Õß„∫¬àÕ¬ (Àπà«¬‡ªìπ‡¡µ√)

πÈ”Àπ—°·Àâß„∫®“°∑“ß„∫∑’Ë 17 (°°.)
= 0.1023P + 0.2062

‚¥¬„Àâ P = º≈§Ÿ≥¢Õß§«“¡°«â“ß·≈–
§«“¡Àπ“¢Õß°â“π∑“ß„∫ (petiole) ́ ÷Ëß«—¥∑’Ë™à«ßµàÕ√–À«à“ß
°â“π∑“ß„∫·≈–·°π°≈“ß„∫ (rachis) ´÷Ëß°Á§◊Õ®ÿ¥‡°‘¥¢Õß
„∫¬àÕ¬≈à“ß ÿ¥ (Àπà«¬‡ªìπ‡´πµ‘‡¡µ√)

4) º≈º≈‘µ·≈–≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫º≈
º≈‘µ  ∑”°“√»÷°…“®”π«π∑–≈“¬/µâπ/‡¥◊Õπ  πÈ”Àπ—°/1
∑–≈“¬ ·≈–πÈ”Àπ—°∑–≈“¬/µâπ/‡¥◊Õπ ‚¥¬∫—π∑÷°∑ÿ°µâπ∑’Ë
‰¥â„ÀâÀ¡“¬‡≈¢‰«â‡ªìπ√“¬‡¥◊Õπ

5) ª√‘¡“≥∏“µÿÕ“À“√„π„∫®“°∑“ß„∫∑’Ë
17

‡°Á∫µ—«Õ¬à“ß„∫ª“≈å¡‚¥¬„™â«‘∏’¢Õß
Poon (1969) ‚¥¬·µà≈–·ª≈ß‡°Á∫µ—«Õ¬à“ß„∫®“°∑“ß„∫∑’Ë
17 ®“°µâπª“≈å¡®”π«π 25% ¢Õßµâπª“≈å¡∑’Ë ÿà¡‰«â „∫∑’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”„∫∑’Ë
µ—¥‡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“√‚¥¬¬àÕ¬µ—«Õ¬à“ß
„∫¥â«¬ H

2
SO

4
 ‡¢â¡¢âπ „π digestion block ·≈–°≈—ËπÀ“

‰π‚µ√‡®π (N) ‚¥¬„™â«‘∏’ Kjeldahl  à«πøÕ øÕ√—  (P)

‚æ·∑ ‡´’¬¡ (K) ·¡°π’‡´’¬¡ (Mg) ¬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

·≈– Mg ‚¥¬„™â‡§√◊ËÕß atomic absorption spectrophoto-

metry  ”À√—∫ P «‘‡§√“–Àå‚¥¬«‘∏’ vanadomolybdate „™â
‡§√◊ËÕß spectrophotometer  ”À√—∫‚∫√Õπ (B) ∑”°“√
¬àÕ¬µ—«Õ¬à“ß‚¥¬‚¥¬«‘∏’ dry ashing ∑”°“√‡º“µ—«Õ¬à“ß∑’Ë
Õÿ≥À¿Ÿ¡‘ 525ºC π“π 4.5 ™¡. ·≈–‡Õ“‡∂â“≈–≈“¬„π 1 N

H
2
SO

4
 ·≈â««—¥À“§à“°“√¥Ÿ¥°≈◊π· ß‚¥¬«‘∏’ azomethine-

H

º≈·≈–«‘®“√≥å

1.  ¿“æ·«¥≈âÕ¡∑’Ë ”§—≠„π·ª≈ß∑¥≈Õß

1.1  ¡∫—µ‘∫“ßª√–°“√¢Õß¥‘π

≈—°…≥–¢Õß¥‘π‡ªìπ¥‘π™ÿ¥π“∑à“¡ (fine

loamy, mixed, isohyperthermic Oxic Plinthudults)

‡ªìπ¥‘π∑’Ë¡’‡π◊ÈÕ¥‘π√à«πªπ∑√“¬ ®—¥Õ¬Ÿà„πÀπà«¬¥‘π Loamy

Plinthudults ´÷Ëß¡’æ◊Èπ∑’Ë‡°‘¥·æ√à°√–®“¬Õ¬Ÿà„π¿“§„µâ
ª√–¡“≥ 131,250 ‰√à (‡Õ‘∫, 2534)  º≈°“√«‘‡§√“–Àå¥‘π
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„π¥‘π™—Èπ∫π 0-15 ´¡. ·≈– 15-30 ´¡. (Table 2) æ∫«à“
¡’ªØ‘°‘√‘¬“¥‘π‡ªìπ°√¥ (pH 4.41-4.56) ¡’ª√‘¡“≥Õ‘π∑√’¬-
«—µ∂ÿµË” (0.38-0.66%) ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
µË”¡“° (3-6 mg kg-1) ª√‘¡“≥‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π
‰¥âµË” (0.06-0.09 cmol(+) kg-1)  ª√‘¡“≥·§≈‡´’¬¡∑’Ë
·≈°‡ª≈’Ë¬π‰¥âª“π°≈“ß (0.53-0.55 cmol(+) kg-1) ·≈–
ª√‘¡“≥·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â Ÿß (0.50-0.52 cmol(+)

kg-1)

∑—Èßπ’È ‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥ª“π°≈“ß∑’Ë
√“¬ß“π‚¥¬ Rankine ·≈– Fairhurst (1999) ¢Õß¥‘π∑’Ë
ª≈Ÿ°ª“≈å¡πÈ”¡—π¥—ßπ’È ªØ‘°‘√‘¬“¥‘π‡ªìπ°√¥ (pH 4.2-5.5)

Õ‘π∑√’¬«—µ∂ÿ 2.60% øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå 20  mg

kg-1 ‚æ·∑ ‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â 0.25 cmol(+) kg-1 ·≈–
·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â 0.25-0.30 cmol(+) kg-1

Table 2  Initial chemical properties of the soil used in the experiment.

        Soil depths (cm)

0-15 15-30 30-50 50-100

pH (1 : 5 soil : water) 4.41 4.56 4.75 4.50
EC (dSm-1) 0.07 0.04 0.04 0.03
Organic matter (%) 0.66 0.38 0.29 0.25
Available P (Bray 2) (mg kg-1) 6 3 3 3
Exchangeable cations (cmol(+) kg-1)
          - K 0.09 0.06 0.06 0.06
          - Ca 0.55 0.53 0.46 0.57
          - Mg 0.52 0.50 0.53 0.73
          - Na 0.05 0.05 0.06 0.04

Soil properties

Table 3  Amount of rainfall and distribution at Trang experimental site during 4 years observa-

tion.

                  1994                              1995                           1996                         1997

Amount of No. of Amount of No. of Amount of No. of Amount of No. of

rainfall raining rainfall raining rainfall raining rainfall raining

(mm) days (mm) days (mm) days (mm) days

  Jan 0.0 0 5.3 2 0.0 0 0.0 0
  Feb 0.0 0 0.0 0 0.0 0 12.3 6
  Mar 67.0 2 65.0 4 13.0 1 8.0 1
  April 11.0 2 46.0 2 280.5 12 48.0 3
  May 99.5 5 75.5 8 126.5 11 27.0 3
  June 216.0 12 90.0 8 191.5 10 89.0 8
  July 254.0 22 205.5 10 88.5 9 136.5 7
  Aug 255.5 21 363.0 19 260.5 15 472.0 11
  Sept 322.0 20 275.0 11 146.0 13 178.0 9
  Oct 214.5 13 262.5 18 170.0 11 131.0 7
  Nov 300.5 20 307.0 14 155.5 13 52.0 2
  Dec 66.0 1 72.5 9 190.0 8 210.5 12

  Total 1,806.0 118 1,767.3 105 1,622.0 103 1,364.3 69

Month
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1.2 ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßπÈ”Ωπ„πæ◊Èπ∑’Ë

∑¥≈Õß

ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßπÈ”Ωπµ≈Õ¥
√–¬–‡«≈“∑¥≈Õß‰¥â∑”°“√∫—π∑÷°¢âÕ¡Ÿ≈®√‘ß„πæ◊Èπ∑’Ë∑¥≈Õß
π—∫µ—Èß·µà‡¥◊Õπ¡°√“§¡ 2537 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2540 ¥—ß
· ¥ß„π Table 3 æ∫«à“ ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßΩπ
„π 3 ªï·√° (æ.». 2537-2539) ¡’≈—°…≥–„°≈â‡§’¬ß°—π
ª√‘¡“≥Ωπ√«¡Õ¬Ÿà√–À«à“ß 1622-1806 ¡¡./ªï ¡’®”π«π
«—πΩπµ°Õ¬Ÿà√–À«à“ß 103-118 «—π/ªï ™à«ß∑’Ë¡’ª√‘¡“≥Ωπ
¡“°Õ¬Ÿà√–À«à“ß‡¥◊Õπ‡¡…“¬π∂÷ß∏—π«“§¡   ”À√—∫ªï∑’Ë 4

(æ.». 2540) ¡’ª√‘¡“≥·≈–°“√°√–®“¬¢ÕßΩπµË”¡“°
·µ°µà“ß®“°¢âÕ¡Ÿ≈ 3 ªï·√°™—¥‡®π §◊Õ¡’ª√‘¡“≥Ωπ√«¡

1364 ¡¡./ªï ·≈–¡’®”π«π«—πΩπµ° 69 «—π/ªï ª√‘¡“≥
Ωπ„π™à«ß 6 ‡¥◊Õπ·√°¢ÕßªïµË”¡“°§◊Õ ¡’ª√‘¡“≥ 184.3

¡¡. πÕ°®“°π’È°“√°√–®“¬¢ÕßΩπµ≈Õ¥∑—Èßªï¢Õßªï∑’Ë 4 µË”
¡“°‡™àπ°—π ∑—Èßπ’È‡ªìπº≈‡π◊ËÕß¡“®“°°“√‡°‘¥ª√“°Æ°“√≥å
‡Õ≈π‘‚≥

2. º≈¢Õß√–¥—∫°“√„™âªÿÜ¬ P ·≈– K µàÕ°“√

‡®√‘≠‡µ‘∫‚µ¢Õßª“≈å¡πÈ”¡—π

®“°°“√π—∫®”π«π∑“ß„∫ – ¡ ‚¥¬‡√‘Ë¡„Àâ∑“ß
„∫∑’Ë 17 ¢Õßª“≈å¡πÈ”¡—π„π‡¥◊Õπ¡°√“§¡ 2537 ‡ªìπ∑“ß
„∫∑’Ë 0 ·≈â«π—∫®”π«π∑“ß„∫∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ° 3-4 ‡¥◊Õπ (Table

4) æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß ‘Ëß∑¥≈Õß∑’Ë√–¬–‡«≈“
‡¥’¬«°—π ®”π«π∑“ß„∫ – ¡¡’§«“¡·µ°µà“ß°—ππâÕ¬¡“°

Table 4 Effect of P and K fertilizers on accumulated number of fronds

of oil palm during 4 years observation.

 Potassium        Phosphorus rates

rates P1 P2

18-Jan-94 K1 0.00 0.00 0.00

K2 0.00 0.00 0.00

Mean 0.00 0.00 0.00 0.00

14-Jul-94 K1 10.92 10.88 10.90

K2 11.05 10.41 10.73

Mean 10.99 10.65 10.82 10.25

27-Sep-94 K1 17.17 16.58 16.88

K2 17.21 16.45 16.83

Mean 17.19 16.52 16.85 16.50

19-Dec-94 K1 21.92 21.79 21.86

K2 21.92 21.35 21.64

Mean 21.92 21.57 21.75 20.75

4-Apr-95 K1 27.92 27.67 27.80

K2 28.08 27.98 28.03

Mean 28.00 27.83 27.91 26.50

6-Jul-95 K1 32.75 31.96 32.36

K2 32.21 31.76 31.99

Mean 32.48 31.86 32.17 31.00

3-Oct-95 K1 40.42 41.36 40.89

K2 39.39 39.90 39.65

Mean 39.91 40.63 40.27 38.00

17-Jan-96 K1 47.62 48.20 47.91

K2 47.00 47.02 47.01

Mean 47.31 47.61 47.46 45.00

Date          Mean    Control
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‚¥¬®”π«π∑“ß„∫§√—Èß ÿ¥∑â“¬ (‡¥◊Õπ¡’π“§¡ 2541) ∑’Ëπ—∫
‰¥â¡’®”π«π – ¡Õ¬Ÿà√–À«à“ß 97-99 ∑“ß„∫  §‘¥‡ªìπ™à«ß
‡«≈“√«¡ 50 ‡¥◊Õπ (®“°«—π∑’Ë 18 ¡°√“§¡ 2537 ∂÷ß 1

¡’π“§¡ 2541) À√◊Õ§‘¥‡ªìπ§à“‡©≈’Ë¬®”π«π°“√‡°‘¥∑“ß„∫
„À¡à/‡¥◊Õπ ª√–¡“≥ 2 ∑“ß„∫/‡¥◊Õπ  à«πª“≈å¡∑’Ë‰¡à¡’°“√
„ àªÿÜ¬‡≈¬¡’®”π«π∑“ß„∫µË”°«à“ª“≈å¡∑’Ë„ àªÿÜ¬

 ”À√—∫≈—°…≥–æ◊Èπ∑’Ë„∫ πÈ”Àπ—°·Àâß„∫ ®”π«π
„∫¬àÕ¬ ®“°∑“ß„∫∑’Ë 17 ¢Õßª“≈å¡πÈ”¡—π ‰¥â∑”°“√∫—π∑÷°
®”π«π 6 §√—Èß µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß (Table 5) æ∫
«à“ª“≈å¡πÈ”¡—π¡’·π«‚πâ¡∑’Ë®–µÕ∫ πÕßµàÕ√–¥—∫°“√„™âªÿÜ¬
P ·≈–ªÿÜ¬ K ‚¥¬∑—Èß≈—°…≥–æ◊Èπ∑’Ë„∫ πÈ”Àπ—°·Àâß„∫ ·≈–
®”π«π„∫¬àÕ¬ ¢Õßª“≈å¡∑’Ë‰¥â√—∫ªÿÜ¬ P µË”„π√–¥—∫ P1 (0.4

°°. P
2
O

5
/µâπ/ªï)  ·≈–ªÿÜ¬ K  Ÿß„π√–¥—∫ K2 (2.4 °°.

K
2
O/µâπ/ªï) ¡’·π«‚πâ¡∑’Ë∑”„Àâ≈—°…≥–¥—ß°≈à“«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ª“≈å¡∑’Ë‰¥â√—∫ªÿÜ¬ P  Ÿß„π√–¥—∫ P2 (0.8 °°.

P
2
O

5
/µâπ/ªï) ·≈–‰¥â√—∫ªÿÜ¬ K µË”„π√–¥—∫ K1 (1.2 °°.

K
2
O /µâπ/ªï) Õ¬à“ß‰√°Áµ“¡º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“

¡’‡æ’¬ß≈—°…≥–‡¥’¬«∑’Ë·µ°µà“ß°—π§◊Õ πÈ”Àπ—°·Àâß„∫¢Õß
∑“ß„∫∑’Ë 17 ∑’Ë¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈§√—Èß ÿ¥∑â“¬ (20 µÿ≈“§¡
2540)   à«πª“≈å¡∑’Ë‰¡à¡’°“√„ àªÿÜ¬‡≈¬¡’°“√‡®√‘≠‡µ‘∫‚µ„π
≈—°…≥–æ◊Èπ∑’Ë„∫ πÈ”Àπ—°·Àâß„∫ ·≈–®”π«π„∫¬àÕ¬®“°∑“ß
„∫∑’Ë 17 µË”°«à“ª“≈å¡∑’Ë¡’°“√„ àªÿÜ¬„π∑ÿ°§√—Èß¢Õß°“√∫—π∑÷°
¢âÕ¡Ÿ≈ Fairhurst (1999) √“¬ß“π«à“ °“√‡®√‘≠‡µ‘∫‚µ¢Õß
ª“≈å¡‡ªìπÕß§åª√–°Õ∫Àπ÷Ëß∑’Ë®–∫àß™’È∂÷ßª√– ‘∑∏‘¿“æ„π
°“√„™â∏“µÿÕ“À“√¢Õßª“≈å¡πÈ”¡—π ´÷Ëß‡°’Ë¬«¢âÕß°—∫ ¡¥ÿ≈
¢Õß∏“µÿÕ“À“√„πµâπª“≈å¡ ·≈–ª√‘¡“≥ªÿÜ¬∑’Ë„ à„Àâ°—∫ª“≈å¡
°“√„ àªÿÜ¬„Àâ°—∫ª“≈å¡πÈ”¡—πÕ¬à“ß∂Ÿ°µâÕß‡ªìπ‡æ’¬ßªí®®—¬Àπ÷Ëß
∑’Ë¡’ ”§—≠‡∑à“π—Èπ ¬—ß¡’ªí®®—¬Õ’°À≈“¬ª√–°“√∑’Ë‡ªìπµ—«·ª√
µàÕ‡®√‘≠‡µ‘∫‚µ·≈–°“√„Àâº≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π ‡™àπ æ—π∏ÿå
ª“≈å¡ √–¬–ª≈Ÿ°À√◊Õ§«“¡Àπ“·πàπª√–™“°√ Õ“¬ÿª“≈å¡

Table 4 (Continued)

 Potassium        Phosphorus rates

rates P1 P2

15-May-96 K1 55.45 55.71 55.58

K2 54.59 54.96 54.78

Mean 55.02 55.34 55.18 51.78

1-Sep-96 K1 64.41 62.91 63.66

K2 64.70 64.02 64.36

Mean 64.56 63.47 64.01 59.50

3-Nov-96 K1 71.12 70.70 70.91

K2 69.31 69.69 69.50

Mean 70.22 70.20 70.21 65.00

4-Mar-97 K1 76.08 76.63 76.36

K2 74.60 75.25 74.93

Mean 75.34 75.94 75.64 70.00

1-Jul-97 K1 82.87 83.34 83.11

K2 81.01 81.87 81.44

Mean 81.94 82.61 82.27 76.25

1-Oct-97 K1 90.75 91.50 91.13

K2 88.76 89.62 89.19

Mean 89.76 90.56 90.16 84.50

1-Mar-98 K1 99.04 99.58 99.31

K2 96.60 97.76 97.18

Mean 97.82 98.67 98.25 90.00

Date          Mean    Control
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Table 5 Effect of P and K fertilizers on leaf area, leaf dry weight and number of leaflets of 17th frond

of oil palm during 4 years observation.

Leaf area (m2) Leaf dry weight (kg) number of leaflets

P1 P2 Mean P1 P2 Mean P1 P2 Mean

18-Jan-94 K1 7.34 6.63 6.99 2.84 2.74 2.79 288.50 279.00 283.75

K2 7.30 6.41 6.86 3.16 2.68 2.92 293.50 277.50 285.50

Mean 7.32 6.52 6.92 3.00 2.71 2.86 291.00 278.25 284.63

Control 5.74 2.29 270.00

31-Jul-94 K1 7.74 7.13 7.44 3.22 3.00 3.11 313.50 303.50 308.50

K2 8.07 7.22 7.65 3.60 3.07 3.34 322.50 295.00 308.75

Mean 7.91 7.18 7.54 3.41 3.04 3.22 318.00 299.25 308.63

Control 6.07 2.57 295.00

4-Apr-95 K1 8.95 8.23 8.59 3.37 3.04 3.21 311.00 307.50 309.25

K2 9.46 8.41 8.94 3.88 3.30 3.59 321.50 299.00 310.25

Mean 9.21 8.32 8.76 3.63 3.17 3.40 316.25 303.25 309.75

Control 7.78 2.81 298.00

18-Jun-96 K1 9.64 8.66 9.15 3.89 3.57 3.73 338.00 330.00 334.00

K2 9.21 9.25 9.23 4.16 3.60 3.88 339.00 323.00 331.00

Mean 9.43 8.96 9.19 4.03 3.59 3.81 338.50 326.50 332.50

Control 7.51 2.53 320.00

4-Mar-97 K1 10.61 9.51 10.06 4.17 3.78 3.98 331.50 325.00 328.25

K2 10.77 9.87 10.32 4.48 3.96 4.22 343.50 324.00 333.75

Mean 10.69 9.69 10.19 4.33 3.87 4.10 337.50 324.50 331.00

Control 7.90 1.21 311.00

20-Aug-97 K1 10.76 9.63 10.20 4.05b 3.99b 4.02 325.50 313.00 319.25

K2 11.02 9.84 10.43 4.46a 4.21b 4.34 331.50 317.00 324.25

Mean 10.89 9.74 10.31 4.26 4.10 4.18 328.50 315.00 321.75

Control 8.21 2.97 311.00

a,bSignificant different by Duncan’s multiple range test at P < 0.05

Year/Treatments

°“√µ—¥·µàß∑“ß„∫ °“√‡°Á∫‡°’Ë¬« »—µ√Ÿæ◊™ ·≈–ª√‘¡“≥πÈ”Ωπ
√«¡∑—Èß™π‘¥¢ÕßªÿÜ¬·≈–ªÆ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ßª√‘¡“≥
ªÿÜ¬∑’Ë„ à°—∫«‘∏’°“√„ à ‡™àπ ∫√‘‡«≥∑’Ë§«√„ àªÿÜ¬ §«“¡∂’Ë·≈–
™à«ß‡«≈“∑’Ë„ à ‡ªìπµâπ (Hartley, 1977; Tan, 1977; Tan,

et al. 1981; Foster and Dolmat, 1986; von Uexkull

and Fairhurst, 1991; Rankine and Fairhurst, 1998,

1999; Tang, et al., 1999)

3. º≈¢Õß√–¥—∫°“√„™âªÿÜ¬ P ·≈– K µàÕº≈º≈‘µ

·≈–Õß§åª√–°Õ∫º≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π

º≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß≈—°…≥–

º≈º≈‘µ∑–≈“¬ ¥·≈–Õß§åª√–°Õ∫º≈º≈‘µ¢Õßª“≈å¡πÈ”¡—π
∑’Ë‰¥â√—∫ªÿÜ¬ P ·≈– K „π√–¥—∫∑’Ë·µ°µà“ß°—π (Table 6, 7)

æ∫«à“≈—°…≥– à«π„À≠à‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘
¬°‡«âπ≈—°…≥–‡ªÕ√å‡´Áπµåµâπª“≈å¡∑’Ë„Àâº≈º≈‘µ (Table 6)

‡¡◊ËÕæ‘®“√≥“∂÷ß§à“‡©≈’Ë¬¢Õß≈—°…≥–µà“ßÊ ¢â“ßµâπ
(Table 8, 9) æ∫«à“°“√µÕ∫ πÕß¢Õßª“≈å¡πÈ”¡—πµàÕ°“√
„™âªÿÜ¬ P ·≈– K „π√–¥—∫µà“ßÊ „πªï·√°∑’Ë‡√‘Ë¡∑”°“√∑¥≈Õß
µË” ‚¥¬º≈º≈‘µ∑–≈“¬ ¥ª“≈å¡πÈ”¡—π„πªï·√°„Àâº≈º≈‘µµË”
Õ¬Ÿà√–À«à“ß 1,374-1,540 °°./‰√à/ªï (Table 8) ·≈–°“√
µÕ∫ πÕßµàÕ°“√„™âªÿÜ¬ P ·≈– K „π√–¥—∫µà“ßÊ ‡√‘Ë¡‡¥àπ
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Table 6 Analysis of variance for fresh fruit bunch (FFB) yield and yield components of oil palm in P x

K fertilizer trial.

                            Mean square

df FFB Yield % Reproductive FFB weight Number of bunches Bunch weight

(kg/rai) (%) (kg/palm) (no./palm) (kg/bunch)

Replication 5 347226.612n.s. 1.056n.s. 555.563n.s. 0.804n.s. 1.930n.s.

Factor A (Years) 3 10646207.859** 677.258** 17033.967** 17.313** 133.813**
Factor B (P levels) 1 4483.759n.s. 32.982** 7.172n.s. 0.393n.s. 6.495n.s.

AB 3 529621.362n.s. 41.351** 847.378n.s. 1.805n.s. 1.042n.s.

Factor C (K levels) 1 6333194.365n.s. 15.464* 1013.09n.s. 1.446n.s. 0.113n.s.

AC 3 542944.649n.s. 18.767** 868.716n.s. 1.413n.s. 8.118n.s.

BC 1 6748.920n.s. 1.635n.s. 10.800n.s. 0.002n.s. 0.276n.s.

ABC 3 98009.188n.s. 21.199** 156.817n.s. 0.401n.s. 1.904n.s.

Error 75 412456.384 2.550 659.932 1.167 5.278

C.V. (%) 32.64 10.63 32.64 31.44 10.17

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01

Source of

variation

Table 7 Analysis of variance for fresh fruit bunch (FFB) yield and yield compo-

nents accumulated for 4 years of oil palm in P x K fertilizer trial.

    Mean square of accumulate for 4 years

df FFB Yield FFB weight Number of bunches

(kg/rai) (kg/palm) (No./palm)

Replication 5 1388906.440n.s. 2222.250n.s. 3.215n.s.

Factor A (P levels) 1 17934.778n.s. 28.689n.s. 1.571n.s.

Factor B (K levels) 1 2532774.366n.s. 4052.360n.s. 5.782n.s.

AB 1 26995.998n.s. 43.202n.s. 0.008n.s.

Error 15 1242758.159 1988.429 4.200

C.V. (%) 14.17 14.17 14.91

Source of

variation

™—¥¡“°¢÷Èπ„πªï∑’Ë 2 ·≈– 3 ´÷Ëß‚¥¬∑—Ë«‰ª¡’√“¬ß“π«à“ °“√
µÕ∫ πÕßµàÕ°“√„ àªÿÜ¬°—∫ª“≈å¡πÈ”¡—π®–‡ÀÁπº≈™—¥‡®π¢÷Èπ
À≈—ß®“°∑’Ë¡’°“√„ à·≈â«ª√–¡“≥ 15 ‡¥◊Õπ (∏’√– ·≈–§≥–,
2540; ™—¬√—µπå ·≈–§≥–, 2544) º≈º≈‘µ∑–≈“¬ ¥∑’Ë‰¥â„π
ªï∑’Ë 2 ·≈– 3 Õ¬Ÿà√–À«à“ß 1,792-2,059 °°./‰√à/ªï ·≈–
2,645-3,195 °°./‰√à/ªï µ“¡≈”¥—∫  °“√µÕ∫ πÕß¢Õß
ª“≈å¡πÈ”¡—πµàÕ°“√„™âªÿÜ¬ P ·≈–„π√–¥—∫µà“ßÊ „π≈—°…≥–
º≈º≈‘µ∑–≈“¬ ¥¢Õßªï∑’Ë 4 æ∫«à“º≈º≈‘µ≈¥µË”≈ß¡“°·≈–
„°≈â‡§’¬ß°—∫º≈º≈‘µ¢Õßªï∑’Ë 1 ∑—Èßπ’È‡π◊ËÕß®“°º≈¢Õß°“√
‡°‘¥ª√“°Æ°“√≥å‡Õ≈π‘‚≥ ´÷Ëß‡°‘¥¢÷Èπµ≈Õ¥∑—Èßªï„π™à«ß¢Õß

°“√∑¥≈Õßªï∑’Ë 4  ”À√—∫√–¥—∫ªÿÜ¬∑’Ë∑”„Àâ‰¥âº≈º≈‘µ∑–≈“¬
 ¥ª“≈å¡πÈ”¡—π Ÿß ÿ¥§◊Õ °“√„™âªÿÜ¬ P ∑’Ë¡’√–¥—∫ª√‘¡“≥∏“µÿ
Õ“À“√ 0.4 °°. P

2
O

5
/‰√à/ªï (√–¥—∫ P1) ·≈–°“√„™âªÿÜ¬ K

∑’Ë¡’√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√ 2.4 °°. K
2
O/‰√à/ªï (√–¥—∫

K2) ·≈–¡’°“√„™âªÿÜ¬ N „π√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√ 0.8

°°./‰√à/ªï ‚¥¬°“√„™âªÿÜ¬„π√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√¥—ß°≈à“«
„Àâº≈º≈‘µ∑–≈“¬ ¥ª“≈å¡πÈ”¡—π‡©≈’Ë¬„πªï∑’Ë 2 ·≈– 3  Ÿß
∑’Ë ÿ¥ ·≈–„Àâº≈º≈‘µ∑–≈“¬ ¥√«¡ 4 ªï  Ÿß∑’Ë ÿ¥§◊Õ 8,200

°°./‰√à   πÕ°®“°π’È°“√„™âªÿÜ¬„π√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√
¥—ß°≈à“«¬—ß Õ¥§≈âÕß°—∫√–¥—∫ª√‘¡“≥∏“µÿÕ“À“√∑’Ë‡À¡“– ¡
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Table 8 Effect of P and K fertilizers on fresh fruit bunch (FFB) yield and % repro-

ductive palm of oil palm during 4 years observation.*

FFB  yield % Reproductive  palm

  Year/Treatments (kg/rai/year) (%/month)

P1 P2 Mean P1 P2 Mean

1st year
K1 1,475.33 1,606.33 1,540.83 17.62 14.84 16.23

K2 1,333.04 1,415.92 1,374.48 15.10 15.36 15.23

Mean 1,404.19 1,511.13 1,457.66 16.36 15.10 15.73

2nd year
K1 2,036.46 1,605.25 1,820.86 15.63 16.32 15.98

K2 2,081.63 1,979.00 2,030.32 15.97 15.19 15.58

Mean 2,059.05 1,792.13 1,925.59 15.80 15.76 15.78

3rd year
K1 2,669.79 2,621.21 2,645.50 16.06 22.74 19.40

K2 3,346.33 3,044.17 3,195.25 20.57 23.52 22.05

Mean 3,008.06 2,832.69 2,920.38 18.32 23.13 20.72

4th year
K1 1,302.42 1,772.96 1,537.69 7.38 6.42 6.90

K2 1,439.79 1,749.30 1,594.55 7.20 10.50 8.85

Mean 1,371.11 1,761.13 1,566.12 7.29 8.46 7.88

Accumulate for 4 years
K1 7,484.00 7,605.75 7,544.88 - - -

K2 8,200.79 8,188.39 8,194.59 - - -

Mean 7,842.40 7,897.07 7,869.73 - - -

*1st year = January 1994 - December 1994
2nd year = January 1995 - December 1995
3rd year = January 1996 - December 1996
4th year = January 1997 - December 1997

∑’Ë∑”„Àâª“≈å¡πÈ”¡—π¡’πÈ”Àπ—°·Àâß„∫ Ÿß∑’Ë ÿ¥ ¥—ßπ—Èπ®÷ß§“¥
«à“≈—°…≥–πÈ”Àπ—°·Àâß„∫Õ“®„™â‡ªìπ¥—™π’‡æ◊ËÕ°“√ª√–‡¡‘π
º≈º≈‘µ∑–≈“¬ ¥¢Õßª“≈å¡πÈ”¡—π‰¥â  ´÷Ëß Õ¥§≈âÕß°—∫
Corley ·≈–§≥– (1971)  Zakaria ·≈–§≥– (1991)

√“¬ß“π«à“°“√µÕ∫ πÕß¢Õßª“≈å¡πÈ”¡—πµàÕ°“√„ àªÿÜ¬ P

¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥°“√„™âªÿÜ¬ N Õ¬à“ß‡æ’¬ßæÕ „π∑“ßµ√ß°—π
¢â“¡À“°ªÿÜ¬ P ‰¡à‡æ’¬ßæÕ ª“≈å¡πÈ”¡—π°Á®–‰¡àµÕ∫ πÕß
µàÕ°“√„™âªÿÜ¬ N  Mohammed ·≈–§≥– (1985) √“¬ß“π
«à“ °“√„™âªÿÜ¬¢Õßª“≈å¡πÈ”¡—πÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ®”‡ªìπ
µâÕß§”π÷ß∂÷ß ¡¥ÿ≈¢Õßª√‘¡“≥∑—ÈßªÿÜ¬ N, P ·≈– K ¥â«¬
‚¥¬ªÿÜ¬ P ®–„™â°—∫ª“≈å¡πÈ”¡—π„πª√‘¡“≥∑’ËπâÕ¬°«à“ªÿÜ¬  N

·≈– K (von Uexkull and Fairhurst, 1991; Rankine

and Fairhurst, 1998; 1999) πÕ°®“°π’È°“√µÕ∫ πÕß
¢Õßª“≈å¡πÈ”¡—πµàÕ°“√„™âªÿÜ¬ P ¬—ß¢÷ÈπÕ¬Ÿà°—∫ª√–‡¿∑¢Õß
¥‘π∑’Ë„™âª≈Ÿ° ¥‘π∑—Ë«‰ª®–¡’°“√µÕ∫ πÕßµàÕ°“√„Àâº≈º≈‘µ
∑–≈“¬ ¥ª“≈å¡πÈ”¡—π‰¥â Ÿß°«à“¥‘π∫√‘‡«≥™“¬Ωíòß (coastal

soil) ª√–¡“≥ 1-2 °°./µâπ/ªï
§à“‡©≈’Ë¬‡ªÕ√å‡´Áπµåµâπª“≈å¡∑’Ë„Àâº≈º≈‘µ∑–≈“¬

 ¥/‡¥◊Õπ¢Õßª“≈å¡πÈ”¡—π (Table 8) æ∫«à“„πªï∑’Ë 3 ¡’
§à“‡©≈’Ë¬‡ªÕ√å‡ Á́πµåµâπª“≈å¡∑’Ë„Àâº≈º≈‘µ∑–≈“¬ ¥/‡¥◊Õπ
 Ÿß∑’Ë ÿ¥ Õ¬Ÿà√–À«à“ß 18-23% „π¢≥–∑’Ëªï∑’Ë 1 ·≈– 2 ¡’§à“
‡©≈’Ë¬‡ªÕ√å‡´Áπµåµâπª“≈å¡∑’Ë„Àâº≈º≈‘µ∑–≈“¬ ¥/‡¥◊Õπ Õ¬Ÿà
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Table 9  Effect of P and K fertilizers on yield components of oil palm during 4 years observation.*

FFB weight Number of bunches Bunch weight

   Year/Treatments (kg/palm/year) (No./palm/year) (kg/bunch)

P1 P2 Mean P1 P2 Mean P1 P2 Mean

1st year
K1 59.01 64.25 61.63 3.03 3.36 3.20 19.52 18.63 19.08

K2 53.32 56.64 54.98 2.62 2.91 2.77 20.23 19.25 19.74

Mean 56.17 60.45 58.31 2.83 3.14 2.98 19.88 18.94 19.41

Control 13.00 1.00 13.00

2nd year
K1 81.46 64.21 72.84 3.58 2.83 3.21 22.41 23.18 22.80

K2 83.27 79.16 81.22 3.52 3.48 3.50 23.53 22.53 23.03

Mean 82.37 71.69 77.03 3.55 3.16 3.35 22.97 22.86 22.91

Control 22.48 1.25 17.98

3rd year
K1 106.79 104.85 105.82 4.28 4.31 4.30 24.93 24.66 24.80

K2 133.85 121.77 127.81 5.25 4.78 5.02 25.49 25.35 25.42

Mean 120.32 113.31 116.82 4.77 4.55 4.66 25.21 25.01 25.11

Control 7.55 0.50 15.10

4th year
K1 52.10 70.92 61.51 2.09 3.02 2.56 24.49 22.27 23.38

K2 57.59 69.97 63.78 2.61 3.31 2.96 23.23 21.88 22.56

Mean 54.85 70.45 62.65 2.35 3.17 2.76 23.86 22.08 22.97

Control 3.78 0.25 15.12

Accumulation for 4 years
K1 299.36 304.23 301.80 12.98 13.52 13.25 - - -

K2 328.03 327.54 327.79 14.00 14.48 14.24 - - -

Mean 313.70 315.89 314.79 13.49 14.00 13.75 - - -

Control 46.81 3.00 - - -

*1st year = January 1994 - December 1994
2nd year = January 1995 - December 1995
3rd  year = January 1996 - December 1996
4th year = January 1997 - December 1997

√–À«à“ß 15-16%   à«πªï∑’Ë 4 ¡’§à“‡©≈’Ë¬‡ªÕ√å‡ Á́πµåµâπ
ª“≈å¡∑’Ë„Àâº≈º≈‘µ∑–≈“¬ ¥/‡¥◊ÕπµË” ÿ¥ Õ¬Ÿà√–À«à“ß 6-8%

§à“‡©≈’Ë¬≈—°…≥–Õß§åª√–°Õ∫º≈º≈‘µ∑–≈“¬ ¥
ª“≈å¡πÈ”¡—π ‡™àπ ≈—°…≥–πÈ”Àπ—°∑–≈“¬ ¥/µâπ/ªï ®”π«π
∑–≈“¬/µâπ/ªï ·≈–πÈ”Àπ—°/∑–≈“¬ (Table 9, Figure 1, 2)

æ∫«à“ ª“≈å¡πÈ”¡—π¡’°“√µÕ∫ πÕßµàÕ°“√„™âªÿÜ¬ P ·≈– K
„π√–¥—∫µà“ßÊ  Ÿß¢÷Èπ∑ÿ°≈—°…≥–„πªï∑’Ë 2 ·≈– 3 ‚¥¬„πªï

·√°∑’Ë‡√‘Ë¡∑”°“√∑¥≈Õßπ—Èπª“≈å¡πÈ”¡—π¡’°“√µÕ∫ πÕßµàÕ
°“√„™âªÿÜ¬ P ·≈– K „π√–¥—∫µà“ßÊ µË”∑’Ë ÿ¥ ·≈–¡’§à“‡©≈’Ë¬
„°≈â‡§’¬ß°—∫≈—°…≥–∑’Ëæ∫„πªï∑’Ë 4 ¬°‡«âπ≈—°…≥–πÈ”Àπ—°/
∑–≈“¬ ¢Õßªï∑’Ë 4 ¬—ß§ß¡’§à“‡©≈’Ë¬ Ÿß°«à“≈—°…≥–πÈ”Àπ—°/
∑–≈“¬ ¢Õßªï∑’Ë 1 ·µà≈¥≈ß®“°ªï∑’Ë 3 ª√–¡“≥ 2-3 °°./
∑–≈“¬ Õ‘∑∏‘æ≈¢ÕßªÿÜ¬ P √–¥—∫ P1 ·≈– K √–¥—∫ K2 ¡’
·π«‚πâ¡∑”„Àâ∑—Èß≈—°…≥–πÈ”Àπ—°∑–≈“¬ ¥/µâπ/ªï ®”π«π
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Figure 1 Accumulated FFB weight of oil palm in different treatments during 4 years ob-

servation

Figure 2 Accumulated number of bunches of oil palm in different treatments during 4 years

observation
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∑–≈“¬/µâπ/ªï ·≈–πÈ”Àπ—°/∑–≈“¬ ¢Õßª“≈å¡πÈ”¡—π‡æ‘Ë¡¢÷Èπ
™—¥‡®π„πªï∑’Ë 2 ·≈– 3 ¢Õß°“√∑¥≈Õß   à«πª“≈å¡πÈ”¡—π
∑’Ë‰¡à¡’°“√„ àªÿÜ¬‡≈¬µ≈Õ¥°“√∑¥≈Õß æ∫«à“∑ÿ°≈—°…≥–∑’Ë
‡°’Ë¬«°—∫Õß§åª√–°Õ∫º≈º≈‘µ∑–≈“¬ ¥¡’§à“µË”¡“°

4. º≈¢Õß√–¥—∫°“√„™âªÿÜ¬ P ·≈– K µàÕª√‘¡“≥

∏“µÿÕ“À“√„π„∫®“°∑“ß„∫∑’Ë 17

º≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß≈—°…≥–
ª√‘¡“≥∏“µÿÕ“À“√„π„∫®“°∑“ß„∫∑’Ë 17 ¢Õßª“≈å¡πÈ”¡—π
∑’Ë‰¥â√—∫ªÿÜ¬ P ·≈– K „π√–¥—∫∑’Ë·µ°µà“ß°—π (Table 10)

æ∫«à“ª√‘¡“≥∏“µÿÕ“À“√„π„∫¢Õßª“≈å¡πÈ”¡—π à«π„À≠à
‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ¬°‡«âπª√‘¡“≥∏“µÿ K ·≈–
Mg ‚¥¬§à“‡©≈’Ë¬ª√‘¡“≥ K „π„∫¡’·π«‚πâ¡ Ÿß¢÷Èπ‡¡◊ËÕª“≈å¡
‰¥â√—∫ªÿÜ¬ K √–¥—∫ Ÿß (√–¥—∫ K2)  à«πª√‘¡“≥∏“µÿ Mg „π
„∫°≈—∫¡’·π«‚πâ¡≈¥≈ß (Table 11) ´÷Ëß™’È„Àâ‡ÀÁπ∂÷ß§«“¡
 —¡æ—π∏å„π∑“ß≈∫√–À«à“ß∏“µÿ K ·≈– Mg  Õ¥§≈âÕß°—∫
ß“π∑¥≈Õß¢Õß Chang ·≈– Chan (1981) ·≈– Foo ·≈–
Omar (1987)  ”À√—∫ª√‘¡“≥∏“µÿ N ·≈– P „π„∫ æ∫«à“
¡’ª√‘¡“≥§àÕπ¢â“ß§ß∑’Ë„πªï∑’Ë 1 ·≈– 2 ·µà‡æ‘Ë¡¢÷Èπ„πªï∑’Ë 3
·≈– 4  °“√∑’Ë∏“µÿ N „π„∫¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ∑—Èß∑’Ë¡’°“√„ à
ªÿÜ¬ N „πÕ—µ√“§ß∑’Ë∑ÿ°ªïπ—ÈπÕ“®‡ªìπº≈‡π◊ËÕß¡“®“°º≈¢Õß
°“√„ àªÿÜ¬ P ¢Õßªï∑’Ë 1 ·≈– 2 ·≈–∑”„Àâ‡°‘¥§«“¡ ¡¥ÿ≈
Õ¬à“ß‡æ’¬ßæÕ√–À«à“ßªÿÜ¬ N ·≈– P ∑’Ë„ à   ”À√—∫ B „π„∫

®“°∑“ß„∫∑’Ë 17 ¢Õßª“≈å¡πÈ”¡—πæ∫«à“¡’ª√‘¡“≥§àÕπ¢â“ß
§ß∑’Ë„π·µà≈–ªï ‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥∏“µÿÕ“À“√
µà“ßÊ „π„∫®“°º≈°“√∑¥≈Õßπ’È°—∫§à“‡À¡“– ¡∑’Ë‡§¬¡’
ºŸâ»÷°…“¡“°àÕπ (Ochs and Olivin, 1976; Rankine and

Fairhurst, 1998) æ∫«à“ª√‘¡“≥∏“µÿÕ“À“√ N, P ·≈– K
„π„∫®“°º≈°“√∑¥≈Õßπ’È Õ¬Ÿà„π√–¥—∫∑’Ë„°≈â‡§’¬ßÀ√◊ÕµË”°«à“
§à“‡À¡“– ¡∑’Ë‡§¬¡’ºŸâ»÷°…“¡“°àÕπ‡≈Á°πâÕ¬ (Table 11)

¬°‡«âπª√‘¡“≥∏“µÿ B ´÷Ëß¡’§à“µË”°«à“§à“‡À¡“– ¡¡“° ∑—Èßπ’È
‡π◊ËÕß®“°„π°“√∑¥≈Õß‰¡à¡’°“√„ àªÿÜ¬ B  ”À√—∫ª“≈å¡πÈ”¡—π
∑’Ë‰¡à¡’°“√„ àªÿÜ¬‡≈¬µ≈Õ¥°“√∑¥≈Õß æ∫«à“ª√‘¡“≥∏“µÿ
Õ“À“√ N ·≈– B „π„∫¡’§à“µË”°«à“§à“‡À¡“– ¡¡“°   à«π
ª√‘¡“≥∏“µÿ P, K ·≈– Mg „π„∫Õ¬Ÿà„π√–¥—∫∑’Ë„°≈â‡§’¬ß°—∫
§à“‡À¡“– ¡

5. ‡ª√’¬∫‡∑’¬∫º≈µÕ∫·∑π∑“ß‡»√…∞°‘®®“°

°“√„™âªÿÜ¬ P ·≈– K √–¥—∫µà“ßÊ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈µÕ∫·∑π‡©æ“–µ—«·ª√
√–À«à“ß§à“„™â®à“¬ªÿÜ¬µË” ÿ¥∑’Ë„™âµ≈Õ¥ 4 ªï (∏’√– ·≈–§≥–,
2545) °—∫√“¬‰¥â∑’Ë‡°…µ√°√¢“¬∑–≈“¬ ¥ª“≈å¡πÈ”¡—π‰¥â
µ≈Õ¥√–¬–‡«≈“ 4 ªï (Table 12) æ∫«à“°“√„™âªÿÜ¬„πÕ—µ√“
µË” ÿ¥ (√–¥—∫ P1K1) §◊Õ°“√„™âªÿÜ¬ P ∑’Ë¡’√–¥—∫ª√‘¡“≥
∏“µÿÕ“À“√ 0.4 °°./‰√à/ªï (P1) ·≈–°“√„™âªÿÜ¬ K ∑’Ë¡’√–¥—∫
ª√‘¡“≥∏“µÿÕ“À“√ 1.2 °°./‰√à/ªï (K2) ·≈–¡’°“√„™âªÿÜ¬

Table 10 Analysis of variance for leaf nutrient elements from 17th frond of oil palm

in P x K fertilizer trial.

                                                           Mean square

df N Leaf P Leaf K Leaf Mg Leaf B  Leaf

(%) (%) (%) (%) (ppm)

Replication 5 0.062* 0.000 0.004n.s. 0.001n.s. 13.721**
Factor A (Years) 3 0.426** 0.005** 0.060** 0.032** 25.020**
Factor B (P levels) 1 0.002n.s. 0.000 0.025n.s. 0.002n.s. 0.000
AB 3 0.009n.s. 0.000 0.001n.s. 0.000 0.918n.s.

Factor C (K levels) 1 0.001n.s. 0.000 0.021n.s. 0.020** 1.019n.s.

AC 3 0.009n.s. 0.000 0.001n.s. 0.000 0.403n.s.

BC 1 0.022n.s. 0.000 0.043* 0.001n.s. 1.375n.s.

ABC 3 0.003n.s. 0.000 0.013n.s. 0.001n.s. 0.420n.s.

Error 75 0.012 0.000 0.006 0.001 1.869

C.V. (%) 4.73 7.71 8.76 12.48 10.550

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01

Source of

variation
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Table 11 Effect of P and K on leaf elements content derived from 17th frond of oil palm during 4 years

observation.*

N (%) P (%) K (%) Mg (%) B (ppm)

P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean

1st  year
K1 2.23 2.21 2.22 0.17 0.18 0.18 0.90 0.80 0.85 0.34 0.35 0.35 14 15 15

K2 2.20 2.25 2.23 0.17 0.17 0.17 0.84 0.90 0.87 0.31 0.34 0.32 15 14 14

Mean 2.22 2.23 2.22 0.17 0.18 0.18 0.87 0.85 0.86 0.33 0.34 0.34 14 14 14

Control 2.10 0.16 1.21 0.33 15

2nd year
K1 2.17 2.18 2.18 0.17 0.16 0.16 0.92 0.83 0.88 0.34 0.36 0.35 12 13 12

K2 2.11 2.21 2.16 0.16 0.16 0.16 0.90 0.92 0.91 0.31 0.31 0.31 13 13 13

Mean 2.14 2.20 2.17 0.16 0.16 0.16 0.91 0.88 0.89 0.33 0.33 0.33 12 13 13

Control 1.85 0.15 1.11 0.35 11

3rd  year
K1 2.45 2.42 2.43 0.19 0.19 0.19 0.95 0.96 0.96 0.31 0.35 0.33 12 12 12

K2 2.40 2.36 2.38 0.18 0.19 0.19 1.02 0.98 1.00 0.31 0.30 0.31 13 12 12

Mean 2.42 2.39 2.41 0.19 0.19 0.19 0.99 0.97 0.98 0.31 0.33 0.32 12 12 12

Control 2.20 0.15 0.81 0.35 15

4th year
K1 2.44 2.39 2.42 0.16 0.16 0.16 0.95 0.84 0.90 0.27 0.28 0.28 12 12 12

K2 2.44 2.48 2.46 0.16 0.16 0.16 0.91 0.92 0.92 0.25 0.23 0.24 13 13 13

Mean 2.44 2.44 2.44 0.16 0.16 0.16 0.93 0.88 0.91 0.26 0.26 0.26 13 13 13

Control 1.91 0.20 0.93 0.41 12

Critical level 1** <2.50 <0.15 <1.00 <0.24 <16

2*** <2.30 <0.14 <0.75 <0.20 <8

3**** 2.40-2.80 0.15-0.18 0.90-1.20 0.25-0.40 15-25

* 1st year recorded at 18 January 1994, 2nd year recorded at 10 April 1995
3rd year recorded at 15 March 1996, 4th year recorded at 15 March 1997

** From Ochs and Olivin (1976)
*** From Rankine and Fairhurst (1998)

**** Optimum values for oil palm (Rankine and Fairhurst, 1998)

Year/treatments
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