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∫∑§—¥¬àÕ

°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß°“√„ àªÿÜ¬∑’Ë¢“¥  N   P   K   Ca   Mg   B   Zn   ·≈– Cu

µàÕº≈º≈‘µ·≈–§ÿ≥¿“æ¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§ ∑’Ëª≈Ÿ°„π°√–∂“ß„ à™ÿ¥¥‘ππÈ”æÕß„π‚√ß‡√◊Õπ °“√∑¥≈Õß¡’°“√

«“ß·ºπ·∫∫ Completely Randomized  Design  ®”π«π 4  È́” 10  µ”√—∫ ‰¥â·°à µ”√—∫‰¡à„ à∏“µÿÕ“À“√ (Nil)

µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥ (All  N  P   K   Ca   Mg   B   Cu   Zn  ·≈– Mo : 75  52  130  31

28  0.20  0.08 0.66  ·≈– 0.006 °‘‚≈°√—¡µàÕ‡Œ°µ“√å µ“¡≈”¥—∫) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥

¬°‡«âπ N (All-N)   µ”√—∫ All-P  µ”√—∫ All-K  µ”√—∫ All-Ca  µ”√—∫ All-Mg  µ”√—∫ All-B  µ”√—∫ All-Zn

·≈–µ”√—∫  All-Cu µ“¡≈”¥—∫ ®“°º≈°“√«‘®—¬æ∫«à“∏“µÿÕ“À“√∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§¡“°∑’Ë ÿ¥§◊Õ N √Õß≈ß¡“‰¥â·°à P  K  Ca  Mg B  Cu ·≈– Zn µ“¡≈”¥—∫  ‚¥¬µ”√—∫

All-N ¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ‚¥¬√«¡≈¥≈ß¡“°∑’Ë ÿ¥®π‰¡à·µ°µà“ß®“°µ”√—∫ Nil ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

º≈º≈‘µπÈ”Àπ—°À—« ¥·≈–À—«·Àâß°—∫µ”√—∫ All „πµ”√—∫ All-N ≈¥≈ß 60  ·≈– 61 ‡ªÕ√å‡ Á́πµå µ”√—∫ All-P

≈¥≈ß 48 ·≈– 29 ‡ªÕ√å‡´Áπµå  µ”√—∫ All-K ≈¥≈ß 31 ·≈– 23 ‡ªÕ√å‡ Á́πµå ·≈–µ”√—∫ All-Ca ≈¥≈ß 30 ·≈–

24 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫  ·≈–‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§¡’°“√µÕ∫ πÕßµàÕ∏“µÿ Mg   B  Cu ·≈– Zn §àÕπ¢â“ßµË”

‚¥¬º≈º≈‘µÀ—«„πµ”√—∫ All-Mg  All-B  All-Cu ·≈– All-Zn ≈¥≈ßÀ√◊Õ‡æ‘Ë¡¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫ All

ABSTRACT

The object of this study was to investigate the effect of nitrogen, phosphorus, potassium, calcium,

magnesium, boron, zinc and copper fertilizers on the yield and quality of Jerusalem artichoke grown in

Nam phong soil series. The experiment was carried out in Glasshouse with a Completely Randomized

Design consisted of 4 replications and 10 treatments: no fertilizer (Nil); complete nutrient fertilizer (All )

containing  75,  52,  130,  31,  28,  0.20, 0.08, 0.66 and 0.006 kg N, P, K, Ca, Mg, B, Cu, Zn

* ¡À“∫—≥±‘µ À≈—° Ÿµ√«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“«‘™“ª∞æ’»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

** »“ µ√“®“√¬å ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

*** √Õß»“ µ√“®“√¬å ¿“§«‘™“ª∞æ’«‘∑¬“ §≥–‡∑§‚π‚≈¬’°“√‡°…µ√  ∂“∫—π‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“‡®â“§ÿ≥∑À“√≈“¥°√–∫—ß
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and Mo ha-1 respectively; nitrogen omitted fertilizer (All-N); All-P, All-K, All-Ca, All-Mg, All-B,

All-Zn and All-Cu. Results indicated that N strongly affecting on plants growth and yields following by P,

K, Ca, Mg, B, Cu and Zn respectively. Treatment All-N resulted in lowest of plants growth and yields

which was no significantly different compared to treatment of Nil.  Fresh and dry weight of tuber were

decreased to 60 and 61%, 48 and 29 %, 31 and 23% , 30 and 24% in treatment of All-N, All-P,

All-K and All-Ca, respectively compared to All- treatment. In this studies Jerusalem artichoke ignobly

responsible to Mg, B, Cu and Zn in each treatment as compared to reference treatment (All).

§” ”§—≠ : ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§ æ◊™À—« ∏“µÿÕ“À“√æ◊™

Key Words:  Jerusalem artichoke, Tuber crop, Plant nutrient

∫∑π”

‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§ (Jerusalem artichoke)

À√◊Õ ·°àπµ–«—π ¡’™◊ËÕ∑“ß«‘∑¬“»“ µ√å§◊Õ Helianthus

tuberosus L. ®—¥Õ¬Ÿà„π Genus ‡¥’¬«°—∫∑“πµ–«—π§◊Õ

Genus - Helianthus L. ¡’∂‘Ëπ°”‡π‘¥Õ¬Ÿà„π·∂∫

Õ‡¡√‘°“‡Àπ◊Õ (Cosgrove  et al., 1991) ‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§ “¡“√∂ª√—∫µ—«‰¥â¥’„π∑ÿ° ¿“ææ◊Èπ∑’Ë

‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π ¿“æ∑’Ë‡ªìπ¥‘π√à«πªπ∑√“¬∑’Ë¡’

°“√√–∫“¬πÈ”¥’ (Bacon and Loxley, 1951 Õâ“ß

µ“¡æπ“√—µπå, 2548) ·≈–‡ªìπæ◊™À—«∑’Ë¡’°“√ – ¡

πÈ”µ“≈„πÀ—«  ·≈–≈”µâπ  ÷́Ëß‡ªìππÈ”µ“≈ø√ÿ§‚µ 

(fructose) ∑’ËµàÕ°—π‡ªìπ‚¡‡≈°ÿ≈¬“« ¡’™◊ËÕ‡√’¬°«à“

 “√Õ‘ππŸ≈‘π  “√π’È®—¥‡ªìπ‡ âπ„¬Õ“À“√ (dietary fiber)

∑’Ë„Àâ·§≈≈Õ√’µË”(Coussement, 1992) ‰¥â¡’°“√π”

Õ‘ππŸ≈‘π‰ª„™â„π°“√º≈‘µº≈‘µ¿—≥±åµà“ßÊ ∑“ß¥â“π

Õÿµ “À°√√¡Õ“À“√ (Devereux et al., 2003)

·≈–π”‰ªº≈‘µ·Õ≈°ÕŒÕ≈åµ“¡°√–∫«π°“√º≈‘µ‡Õ

∑“πÕ≈  (NNFCC, 2000)  ·≈–‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

„Àâº≈º≈‘µµàÕæ◊Èπ∑’ËµàÕªï Ÿß°«à“æ◊™„Àâæ≈—ßß“πÕ◊Ëπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫æ◊™„Àâæ≈—ßß“π 2 ™π‘¥§◊Õ ÕâÕ¬

·≈–¡—π ”ª–À≈—ß ( π—Ëπ  «’√¬“ ·≈– √—™π°,  2549)

¥‘π™ÿ¥πÈ”æÕß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ëª√–¡“≥ 3,234,291 ‰√à À√◊Õ

ª√–¡“≥√âÕ¬≈– 3 ¢Õßæ◊Èπ∑’Ë∑—ÈßÀ¡¥ ‡ªìπ¥‘π∑’Ëæ∫„π

∑’Ë¥Õπ‡π◊ÈÕ¥‘π‡ªìπ∑√“¬®—¥ ·≈–¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥å

µ“¡∏√√¡™“µ‘µË” (‡æ‘Ë¡æŸπ, 2527) „πªí®®ÿ∫—π

‡°…µ√°√¡’°“√„™âª√–‚¬™πå„π°“√º≈‘µæ◊™‰√à‚¥¬

‡©æ“–ÕâÕ¬ ¡—π ”ª–À≈—ß ·≈–ªÕ ª√–°Õ∫°—∫°“√∑’Ë

¡’‚√ßß“ππÈ”µ“≈‡æ‘Ë¡¢÷Èπ„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

À≈“¬·Ààß∑”„Àâæ◊Èπ∑’Ëª≈Ÿ°ÕâÕ¬¢¬“¬µ—«¢÷Èπ‡√◊ËÕ¬Ê

‚¥¬‡°…µ√°√®–ª≈Ÿ°ÕâÕ¬·∑π„πæ◊Èπ∑’Ë∑’Ë‡§¬ª≈Ÿ°

¡—π ”ª–À≈—ß ·≈–ªÕ Õ¬à“ß‰√°Áµ“¡ªí≠À“·≈–

¢âÕ®”°—¥¢Õß°“√„™â™ÿ¥¥‘ππÈ”æÕß„π°“√ª≈Ÿ°æ◊™µà“ßÊ

‰¥â·°à ªí≠À“°“√™–≈â“ßæ—ß∑≈“¬¢Õß¥‘π ªí≠À“

§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß¥‘π ·≈–ªí≠À“¥‘π¢“¥

§«“¡Õÿ¥¡ ¡∫Ÿ√≥å  ‚¥¬‡©æ“–Õ‘π∑√’¬«—µ∂ÿ„π¥‘π

øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡∑’Ë‡ªìπª√–‚¬™πåµàÕæ◊™

·≈–§«“¡ “¡“√∂¢Õß¥‘π„π°“√·≈°‡ª≈’Ë¬πª√–®ÿ∫«°

(CEC) Õ¬Ÿà„π‡°≥±åµË” (°√¡æ—≤π“∑’Ë¥‘π, 2541;

Õ¿‘√¥’, 2536 ; Suwanarit et al., 1978) ∏“µÿ

Õ“À“√À≈—° ∏“µÿÕ“À“√√Õß ·≈–®ÿ≈∏“µÿ (macro-

micronutrient elements) ¡’§«“¡ ”§—≠µàÕ°“√

‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√¢Õßæ◊™‡∑à“‡∑’¬¡°—π

‡æ’¬ß·µàª√‘¡“≥∑’Ëæ◊™„™âπ—Èπ·µ°µà“ß°—π °“√ª≈Ÿ°æ◊™

„π¥‘π™ÿ¥π’È®”‡ªìπµâÕß„ à∏“µÿÕ“À“√æ◊™‡æ◊ËÕ„Àâ‰¥â

º≈º≈‘µ„π√–¥—∫∑’Ë‡À¡“– ¡µ“¡»—°¬¿“æ ·µà ”À√—∫

ª√–‡∑»‰∑¬π—Èπ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§¬—ß‡ªìπæ◊™„À¡à

∑’Ë√Ÿâ®—°°—ππâÕ¬¡“°  ·≈–¢âÕ¡Ÿ≈°“√«‘®—¬¡’πâÕ¬¡“°

‚¥¬‡©æ“–∑“ß¥â“π∏“µÿÕ“À“√æ◊™
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«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß°“√‰¡à„ à∏“µÿÕ“À“√

N  P K Ca Mg B Zn ·≈–Cu µàÕ°“√‡®√‘≠‡µ‘∫‚µ

·≈–º≈º≈‘µ¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

«‘∏’°“√«‘®—¬

°“√«‘®—¬‰¥â¥”‡π‘π°“√∑’Ë‚√ß‡√◊Õπ∑¥≈Õß

§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ√–À«à“ß

‡¥◊Õπ°√°Æ“§¡ ∂÷ß æƒ»®‘°“¬π 2550 ¥‘π∑’Ë„™â„π

°“√∑¥≈Õß‡ªìπ¥‘π™ÿ¥πÈ”æÕß °àÕπª≈Ÿ°æ◊™¡’°“√

«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ßøî ‘° å·≈–§ÿ≥ ¡∫—µ‘∑“ß‡§¡’

¢Õß¥‘π ·≈–º≈°“√«‘‡§√“–Àå· ¥ß¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 §ÿ≥ ¡∫—µ‘∑“ß‡§¡’ ·≈–∑“ß°“¬¿“æ¢Õß¥‘π™ÿ¥πÈ”æÕß°àÕπª≈Ÿ°‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

§ÿ≥ ¡∫—µ‘¢Õß¥‘π «‘∏’°“√«‘‡§√“–Àå §à“

§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ

Sand (%) 87

Silt (%) Pipette method 10

Clay (%) 3

Texture class Loamy sand

Field capacity (%) Column method 14.0

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’

Electrical conductivity (dS m-1) Saturation extract 0.03

Cation Exchange Capacity in soil (cmol
c
 kg-1) Peech method 1.3

pH 1:5 H
2
O 5.30

Organic matter (%) Wet oxidation 0.37

Total nitrogen (%) Micro-Kjeldahl 0.02

Bray II extractable phosphorus (mg kg-1) Bray II and 4.80

Spectrophotometry

Ammonium acetate extractable potassium (mg kg-1) NH
4
 OAC and Flame 9.71

photometry

Exchangeable Ca (mg kg-1) NH
4
 OAC and atomic 22.68

absorption spectrophotometry

Exchangeable Mg(mg kg-1) NH
4
 OAC and atomic 14.25

absorption spectrophotometry

Exchangeable B (mg kg-1) Hot CaCl
2
 extraction 0.06

method, spectrophotometer

Exchangeable Zn (mg kg-1) DTPA, atomic absorption 0.46

spectrophotometry

Exchangeable Cu (mg kg-1) DTPA, atomic absorption 0.11

spectrophotometry
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°“√∑¥≈Õß¡’°“√«“ß·ºπ·∫∫ Completely

Randomized  Design (CRD) ®”π«π´È”¡’ 4 ´È”

·≈–®”π«πµ”√—∫∑¥≈Õß‡∑à“°—∫ 10 µ”√—∫  ‰¥â·°à

µ”√—∫‰¡à„ àªÿÜ¬ (Nil) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√

§√∫∑ÿ°™π‘¥ (All  N  P  K  Ca  Mg  B  Cu  Zn

·≈– Mo: 75  52  130  31  28  0.20  0.08 0.66

·≈– 0.006 °‘‚≈°√—¡µàÕ‡Œ°µ“√å µ“¡≈”¥—∫)

µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥ ¬°‡«âπ N

(All-N) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥

¬°‡«âπ P (All-P) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫

∑ÿ°™π‘¥ ¬°‡«âπ K (All-K) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿ

Õ“À“√§√∫∑ÿ°™π‘¥¬°‡«âπ Ca (All-Ca) µ”√—∫„ àªÿÜ¬

∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥¬°‡«âπ Mg (All-Mg)

µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥¬°‡«âπ B

(All-B) µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫∑ÿ°™π‘¥¬°‡«âπ

Zn (All-Zn) ·≈–µ”√—∫„ àªÿÜ¬∑’Ë¡’∏“µÿÕ“À“√§√∫

∑ÿ°™π‘¥¬°‡«âπ Cu (All-Cu)  ·≈–ª≈Ÿ°‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§æ—π∏ÿå JA 89 „π°√–∂“ßæ≈“ µ‘°‡ âπ

ºà“π»Ÿπ¬å°≈“ß 28 ‡´πµ‘‡¡µ√ „™âµâπ°≈â“Õ“¬ÿ 14 «—π

ª≈Ÿ°°√–∂“ß≈– 1 µâπ ·≈–‡°Á∫‡°’Ë¬«º≈º≈‘µ‡¡◊ËÕ

Õ“¬ÿ 120 «—πÀ≈—ßª≈Ÿ° ‚¥¬‡°Á∫‡°’Ë¬«®”π«πÀ—«

πÈ”Àπ—° ¥ ·≈–·Àâß¢ÕßÀ—«  πÈ”Àπ—°·Àâß¢Õß√“°

≈”µâπ ·≈–„∫ (°‘‚≈°√—¡µàÕ‡Œ°µ“√å)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘¢Õß¢âÕ¡Ÿ≈

(Analysis of variance) º≈º≈‘µµ“¡·ºπ°“√∑¥≈Õß

·∫∫ CRD ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬

¢Õßµ”√—∫∑¥≈Õß ‚¥¬„™â«‘∏’ Duncanûs Multiple

Range Test (DMRT) ‚¥¬„™â‚ª√·°√¡ MSTAT-C

º≈°“√«‘®—¬

µ”√—∫ All-N „Àâº≈º≈‘µ∑“ß¥â“π®”π«πÀ—«

πÈ”Àπ—°À—« ¥ À—«·Àâß „∫·Àâß ≈”µâπ·Àâß ·≈–√“°

·ÀâßµË”°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p ≤ 0.05) ‚¥¬≈¥≈ß∂÷ß 31 60 61 31 41 ·≈–

42 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ∑—Èßπ’È°“√‡®√‘≠‡µ‘∫‚µ

·≈–º≈º≈‘µ‚¥¬√«¡¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫

All-N ‰¡à·µ°µà“ß®“°µ”√—∫ Nil µ”√—∫ All-P „Àâ

‡©æ“–º≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥·≈–À—«·ÀâßµË”

°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)

‚¥¬≈¥≈ß 48 ·≈–29 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫  à«π

º≈º≈‘µ∑“ß¥â“π®”π«πÀ—« πÈ”Àπ—°„∫·Àâß ≈”µâπ·Àâß

·≈–√“°·Àâß¢Õßµ”√—∫ All-P ‰¡à·µ°µà“ß®“°µ”√—∫ All

(µ“√“ß∑’Ë 2)

µ”√—∫ All-K „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—«

 ¥·≈–À—«·ÀâßµË”°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘(p ≤ 0.05) ‚¥¬≈¥≈ß 31 ·≈– 23 ‡ªÕ√å‡ Á́πµå

µ“¡≈”¥—∫  à«πº≈º≈‘µ∑“ß¥â“π®”π«πÀ—« πÈ”Àπ—°„∫

·Àâß ≈”µâπ·Àâß ·≈–√“°·Àâß‰¡à·µ°µà“ß®“°µ”√—∫ All

‡™àπ‡¥’¬«°—∫µ”√—∫ All-Ca „Àâº≈º≈‘µ∑“ß¥â“π

πÈ”Àπ—°À—« ¥·≈–À—«·ÀâßµË”°«à“µ”√—∫ All Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ‚¥¬≈¥≈ß∂÷ß 30

·≈– 24 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫ ·µàº≈º≈‘µ∑“ß¥â“π

®”π«πÀ—« πÈ”Àπ—°„∫·Àâß ≈”µâπ·Àâß ·≈–√“°·Àâß

‰¡à·µ°µà“ß®“°µ”√—∫ All  „π¢≥–∑’Ëµ”√—∫ All-Mg

„Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥ ·≈–®”π«πÀ—«µË”

°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)

‚¥¬≈¥≈ß 23 ·≈–23 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫

 à«πº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—«·Àâß „∫·Àâß ≈”µâπ·Àâß

·≈–√“°·Àâß‰¡à·µ°µà“ß®“°µ”√—∫ All (µ“√“ß∑’Ë 2)

µ”√—∫ All-B „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°

À—« ¥µË”°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p ≤ 0.05) ‚¥¬≈¥≈ß 16 ‡ªÕ√å‡ Á́πµå  à«πº≈º≈‘µ

∑“ß¥â“ππÈ”Àπ—°À—«·Àâß ®”π«πÀ—« πÈ”Àπ—°„∫·Àâß

≈”µâπ·Àâß ·≈–√“°·Àâß‰¡à·µ°µà“ß®“°µ”√—∫ All

 ”À√—∫µ”√—∫ All-Cu ∂÷ß·¡â®–„Àâ®”π«πÀ—«‡æ‘Ë¡¢÷Èπ∂÷ß

38 ‡ªÕ√å‡´Áπµå ·µà„Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥

µË”°«à“µ”√—∫ All Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)

‚¥¬≈¥≈ß 15 ‡ªÕ√å‡ Á́πµå ·µàº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°

À—«·Àâß „∫·Àâß  ≈”µâπ·Àâß ·≈–√“°·Àâß‰¡à·µ°µà“ß

®“°µ”√—∫ All ·≈–µ”√—∫ All-Zn „Àâº≈º≈‘µ∑“ß¥â“π

πÈ”Àπ—°À—«·Àâß ·≈–®”π«πÀ—« Ÿß°«à“µ”√—∫ All

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ‚¥¬‡æ‘Ë¡¢÷Èπ 23

·≈– 46 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫   à«πº≈º≈‘µ∑“ß¥â“π

πÈ”Àπ—°À—« ¥ πÈ”Àπ—°„∫·Àâß ≈”µâπ·Àâß ·≈–√“°

·Àâß‰¡à·µ°µà“ß®“°µ”√—∫ All (µ“√“ß∑’Ë 2)
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Õ¿‘ª√“¬º≈°“√«‘®—¬

¥‘π∑’Ë„™â»÷°…“¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ·≈–

‰π‚µ√‡®π∑—ÈßÀ¡¥‡∑à“°—∫ 0.37 ·≈–0.02 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫ ∂◊Õ«à“µË”¡“°®÷ß∑”„Àâ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

„πµ”√—∫ All ∑’Ë¡’°“√„Àâ N „πÕ—µ√“ 75 °‘‚≈°√—¡ N

µàÕ‡Œ°µ“√å ¡’°“√µÕ∫ πÕßµàÕ N  Ÿß àßº≈„Àâ¡’°“√

‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ‚¥¬√«¡ Ÿß°«à“µ”√—∫ All-N

·≈–º≈°“√∑¥≈Õß„π§√—Èßπ’È§≈â“¬°—∫ Cosgrove et al.

(1991) √“¬ß“π«à“‡¡◊ËÕ„Àâ N ·°à‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

„πÕ—µ√“ 68 °‘‚≈°√—¡µàÕ‡Œ°µ“√å ∑”„Àâº≈º≈‘µÀ—« ¥

¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§‡æ‘Ë¡¢÷Èπ∂÷ß 24 ‡ªÕ√å‡´Áπµå

·≈–„πæ◊™À—«Õ◊Ëπ ‡™àπ ¡—π ”ª–À≈—ß Godprey-

Sar-Aggrey (1973) √“¬ß“π«à“°“√„ àªÿÜ¬ N

Õ¬à“ß‡¥’¬«Õ—µ√“ 591 °‘‚≈°√—¡ N µàÕ‡Œ°µ“√å

‡æ‘Ë¡º≈º≈‘µÀ—«¢Õß¡—π ”ª–À≈—ß¢÷Èπ‡ªìπ 86 ‡ªÕ√å‡´Áπµå

 à«π„πµ”√—∫ All-N ∑’Ë‰¡à¡’°“√„Àâ N ‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ‚¥¬√«¡

‰¡à·µ°µà“ß®“°µ”√—∫ Nil ·≈–Õ“°“√¢“¥ N „πµ”√—∫

All-N ∑”„Àâ„∫¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§¡’ ’‡À≈◊Õß ’́¥

°«à“ª√°µ‘ ≈”µâπ‡≈Á° ·≈–¡’°“√‡®√‘≠‡µ‘∫‚µ

·≈–º≈º≈‘µ‚¥¬√«¡µË”°«à“µ”√—∫ All ‚¥¬ Mengel

and Kirkby (1987) √“¬ß“π«à“ ‡¡◊ËÕæ◊™¢“¥∏“µÿ N

„∫¡’ ’‡À≈◊Õß‚¥¬‡°‘¥∑’Ë„∫·°à°àÕπ ·≈–¡’Õ“°“√‡À≈◊Õß

 ¡Ë”‡ ¡Õ∑—Èß‡π◊ÈÕ„∫·≈–‡ âπ„∫ ‡¡◊ËÕ¢“¥¡“°¢÷Èπ

æ◊™∑—Èßµâπ®–¡’ ’‡¢’¬« ’́¥°«à“ª°µ‘ ·≈–™–ß—°°“√‡®√‘≠

‡µ‘∫‚µ∑ÿ° à«π ∑—Èß√“° ≈”µâπ „∫ ·≈–À—« ≈”µâπºÕ¡

·°√Áπ ·≈–º≈º≈‘µ≈¥≈ß  ´÷Ëß Õ¥§≈âÕß°—∫º≈º≈‘µ

¥â“π®”π«πÀ—« πÈ”Àπ—°À—« ¥ ·≈–À—«·Àâß„πµ”√—∫

All-N ‚¥¬≈¥≈ß∂÷ß 31  60 ·≈– 61 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫ All º≈°“√

∑¥≈Õß„π§√—Èßπ’È Õ¥§≈âÕß°—∫ Mohamed et al.

(2006) √“¬ß“π«à“ ¡—πΩ√—Ëß‡¡◊ËÕ‰¡à‰¥â√—∫ N ∂÷ß·¡â‰¥â

√—∫ P  K  ·≈– Mg ·µà°Á∑”„Àâº≈º≈‘µÀ—«≈¥≈ß∂÷ß

42.3 ‡ªÕ√å‡´Áπµå ·≈–°“√∑’Ë‡¬√Ÿ́ “‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫

All-N „Àâ®”π«πÀ—«µË”°«à“µ”√—∫ All ‡π◊ËÕß®“° N

¡’Õ‘∑∏‘æ≈µàÕ®”π«πÀ—« Õ¥§≈âÕß°—∫ Ramanathan

(1980) √“¬ß“π«à“ °“√„ à N Õ—µ√“ 120 °‘‚≈°√—¡

N µàÕ‡Œ°µ“√å ∑”„Àâ®”π«πÀ—«¢Õß¡—π ”ª–À≈—ß‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ · ¥ß«à“∂â“¢“¥ N

Õ“®∑”„Àâ®”π«πÀ—«¢Õß¡—π ”ª–À≈—ß≈¥≈ß ‡™àπ‡¥’¬«

°—∫®”π«πÀ—«¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫ All-N

·≈–µ”√—∫ All-N „Àâ¥—™π’‡°Á∫‡°’Ë¬«µË”°«à“µ”√—∫ All

‚¥¬º≈°“√∑¥≈Õß„π§√—Èßπ’È Õ¥§≈âÕß°—∫ Sinclair

(1998)  √“¬ß“π«à“‡¡◊ËÕæ◊™‰¥â√—∫ N „πª√‘¡“≥∑’Ë

®”°—¥·≈–¡’§«“¡‡¢â¡¢âπ¢Õß N „π YFEL µË”®– àß

º≈„Àâ¥—™π’‡°Á∫‡°’Ë¬«¢Õßæ◊™µË”¥â«¬ ∂â“æ◊™¡’°“√ – ¡

N  Ÿß®– àßº≈„Àâº≈º≈‘µ‡»√…∞°‘® Ÿß·≈–∑”„Àâ

§à“¥—™π’‡°Á∫‡°’Ë¬« Ÿß¢÷Èπ¥â«¬

µ”√—∫ All ¡’°“√„Àâ P „πÕ—µ√“ 52 °‘‚≈°√—¡

P µàÕ‡Œ°µ“√å ·≈–¥‘π∑’Ë»÷°…“¡’ª√‘¡“≥ P ∑’Ë‡ªìπ

ª√–‚¬™πå‡∑à“°—∫ 4.8 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ÷́Ëß∂◊Õ«à“

µË”®÷ß∑”„Àâ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫ All ¡’°“√

µÕ∫ πÕßµàÕ P §àÕπ¢â“ß Ÿß ·≈–∑”„Àâº≈º≈‘µÀ—« Ÿß

°«à“µ”√—∫ All-P ´÷Ëß Õ¥§≈âÕß°—∫ Nunes (1974)

√“¬ß“π«à“ „ àªÿÜ¬ P Õ—µ√“ 40 °‘‚≈°√—¡ P2O5 µàÕ

‡Œ°µ“√å ∑”„Àâº≈º≈‘µÀ—«¡—π ”ª–À≈—ß‡æ‘Ë¡¢÷Èπ 86

‡ªÕ√å‡ Á́πµå ·≈– Godprey-Sar-Aggrey (1973)

√“¬ß“π«à“ °“√„ àªÿÜ¬ P Õ¬à“ß‡¥’¬«Õ—µ√“ 587 °‘‚≈°√—¡

P
2
O

5
 µàÕ‡Œ°µ“√å º≈º≈‘µ¡—π ”ª–À≈—ß‡æ‘Ë¡¢÷Èπ

43 ‡ªÕ√å‡ Á́πµå   ”À√—∫‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫

All-P ¡’„∫¡’ ’‡¢’¬«‡¢â¡°«à“ª√°µ‘ „∫‡≈Á° ·≈–≈”µâπ‡≈Á°

ÕÕ°¥Õ°™â“°«à“µ”√—∫ All ª√–¡“≥ 10 «—π ·≈–

º≈º≈‘µ‚¥¬√«¡µË”°«à“µ”√—∫ All  ‚¥¬º≈º≈‘µ¥â“ππÈ”

Àπ—°À—« ¥·≈–πÈ”Àπ—°À—«·Àâß≈¥≈ß∂÷ß 48 ·≈– 29

‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ´÷Ëßº≈°“√∑¥≈Õß„π§√—Èßπ’È

§≈â“¬°—∫„πæ◊™À—«Õ◊Ëπ ‡™àπ ¡—π ”ª–À≈—ß Malavolta

et al. (1954)  √“¬ß“π«à“‡¡◊ËÕ‰¡à„Àâ∏“µÿ P º≈º≈‘µ

À—«¢Õß¡—π ”ª–À≈—ß·≈–‡ªÕ√å‡´Áπµå·ªÑß„πÀ—«≈¥≈ß

°≈à“«§◊Õ ‡ªÕ√å‡´Áπµå·ªÑß„πÀ—«≈¥≈ß®“° 32 ‡ªÕ√å‡´Áπµå

‡À≈◊Õ 25 ‡ªÕ√å‡´Áπµå ‡π◊ËÕß®“° P ∑”Àπâ“∑’Ë„π

°√–∫«π°“√ phosphorylation of the starch ‡æ◊ËÕ∑’Ë®–

 √â“ß°“√‡®√‘≠‡µ‘∫‚µ∑“ß¥â“π≈”µâπ·≈–„∫ „π¡—πΩ√—Ëß

Mohamed et al. (2006) √“¬ß“π«à“ ¡—πΩ√—Ëß‡¡◊ËÕ‰¡à

‰¥â√—∫ P ∂÷ß·¡â‰¥â√—∫ N  K ·≈– Mg ·µà°Á∑”„Àâ
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º≈º≈‘µÀ—«≈¥≈ß∂÷ß 49 ‡ªÕ√å‡´Áπµå  ·¡â«à“„πµ”√—∫

All-P „Àâ®”π«πÀ—«¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§ Ÿß·µà

¢π“¥¢ÕßÀ—«‡≈Á°°«à“µ”√—∫ All ®÷ß∑”„Àâº≈º≈‘µ

πÈ”Àπ—°À—«µË”°«à“µ”√—∫ All ´÷Ëßº≈°“√∑¥≈Õß„π

§√—Èßπ’È Õ¥§≈âÕß°—∫„πæ◊™™π‘¥Õ◊Ëπ Mengel and

Kirkby (1987) √“¬ß“π«à“ ∏—≠æ◊™∑’Ë‰¥â√—∫ P

‰¡à‡æ’¬ßæÕ¡’º≈∑”„Àâ®”π«π√«ßµàÕÀπ÷ËßÀπà«¬æ◊Èπ∑’Ë

≈¥≈ß  àßº≈„Àâº≈º≈‘µ‡¡≈Á¥‚¥¬√«¡≈¥≈ß¥â«¬

·≈–„π‰¡âº≈ Penningsfeld and Kurzmann (1966)

√“¬ß“π«à“‰¡âº≈∑’Ë¢“¥ P ¡’º≈∑”„Àâ°“√µ‘¥º≈≈¥≈ß

´÷Ëßº≈∑’Ëµ‘¥°Á¡’¢π“¥‡≈Á°·≈–¡’§ÿ≥¿“æµË”¥â«¬

µ”√—∫ All-K „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°

À—« ¥·≈–À—«·ÀâßµË”°«à“„πµ”√—∫ All ‚¥¬≈¥≈ß 31

·≈–23 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ·¡â«à“°“√‡®√‘≠‡µ‘∫‚µ

‚¥¬√«¡‰¡à·µ°µà“ß®“°µ”√—∫ All °Áµ“¡ ´÷Ëßº≈°“√

∑¥≈Õß„π§√—Èßπ’È§≈â“¬°—∫„πæ◊™À—«Õ◊Ëπ ‡™àπ ¡—π ”ª–À≈—ß

Malavolta et al. (1954) √“¬ß“π«à“¡—π ”ª–À≈—ß

∑’Ë¢“¥ K ∑”„ÀâπÈ”Àπ—°„∫ ·≈–≈”µâπ‡æ‘Ë¡¢÷Èπ„π¢≥–∑’Ë

πÈ”Àπ—°À—«≈¥≈ß ‡π◊ËÕß®“° K ®”‡ªìπµàÕ°“√‡§≈◊ËÕπ

¬â“¬§“√å‚∫‰Œ‡¥√∑®“°≈”µâπ ·≈–„∫≈ß‰ª ŸàÀ—«

·≈–„π¡—πΩ√—Ëß Mohamed et al. (2006) √“¬ß“π«à“

¡—πΩ√—Ëß‡¡◊ËÕ‰¡à‰¥â√—∫ K ·µà‰¥â√—∫ N  P  ·≈– Mg

∑”„Àâº≈º≈‘µ≈¥≈ß∂÷ß 36 ‡ªÕ√å‡´Áπµå  ”À√—∫µ”√—∫

All-Ca „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥·≈–À—«·Àâß

µË”°«à“µ”√—∫ All ‚¥¬≈¥≈ß∂÷ß 30·≈– 24 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫ ß“π∑¥≈Õß„π§√—Èßπ’È Õ¥§≈âÕß°—∫„πæ◊™

™π‘¥Õ◊Ëπ ‡™àπ ∂—Ë«‡À≈◊ÕßBurton, Lauer and McDonald

(2000) √“¬ß“π«à“„π ¿“æ∑’Ë Ca ‰¡à‡æ’¬ßæÕ∑”„Àâ

º≈º≈‘µ·≈–§ÿ≥¿“æ¢Õß‡¡≈Á¥∂—Ë«‡À≈◊Õß≈¥≈ß ·≈–

µ”√—∫ All-Mg „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥

·≈–®”π«πÀ—«µË”°«à“µ”√—∫ All ‚¥¬≈¥≈ß 23 ·≈–

23 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫„πæ◊™

À—«¡—πΩ√—Ëß Mohamed et al. (2006) √“¬ß“π«à“ „π

¡—πΩ√—Ëß‡¡◊ËÕ‰¡à‰¥â√—∫ Mg ·µà‰¥â√—∫ N P ·≈– K  ∑”„Àâ

º≈º≈‘µ≈¥≈ß∂÷ß 18 ‡ªÕ√å‡´Áπµå ·≈–„π∏—≠æ◊™

Marschner (1986) √“¬ß“π«à“∏—≠æ◊™∑’Ë¢“¥ Mg ‰¡à¡’

º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß∏—≠æ◊™ ·µà∑”„Àâº≈º≈‘µ

‡¡≈Á¥µàÕ√«ß¢Õß∏—≠æ◊™≈¥≈ß ∂÷ß·¡â«à“„πæ◊™À—«™π‘¥

Õ◊Ëπ¡’°“√µÕ∫ πÕßµàÕ K  Ÿß°«à“∏“µÿÕ“À“√™π‘¥Õ◊Ëπ

·µà ”À√—∫‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§∑’Ë∑”°“√∑¥≈Õß„π

§√—Èßπ’È¡’°“√µÕ∫ πÕßµàÕ K µË”°«à“ N ·≈– P µ“¡≈”¥—∫

·≈–µÕ∫ πÕßµàÕ K ¢Õß‡¬√Ÿ´“‡≈Á¡ Õ“√åµ‘‚™ä§

‰¡à·µ°µà“ß®“° Ca ·≈– Mg

µ”√—∫ All-B „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—«

 ¥µË”°«à“µ”√—∫ All ‚¥¬≈¥≈ß 16 ‡ªÕ√å‡´Áπµå

º≈°“√∑¥≈Õß„π§√—Èßπ’È§≈â“¬°—∫Õ‘∑∏‘æ≈¢Õß B „πæ◊™

™π‘¥Õ◊Ëπ Maurya and Singh (1985) √“¬ß“π«à“

°“√„Àâ B „π√Ÿª¢Õß∫Õ·√°´å Õ—µ√“ 10 °‘‚≈°√—¡

µàÕ‡Œ°µ“√å ∑”„Àâº≈º≈‘µ¢ÕßÀ—«º—°°“¥‡æ‘Ë¡ Ÿß¢÷Èπ∂÷ß

41 ‡ªÕ√å‡´Áπµå ·≈– Hafiz Akter et al. (2001)

√“¬ß“π«à“°“√„Àâ B Õ—µ√“ 3 °‘‚≈°√—¡ B µàÕ‡Œ°µ“√å

∑”„Àâ‰¥âº≈º≈‘µ‡¡≈Á¥¢Õß¢â“« “≈’ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ · ¥ß«à“∂â“æ◊™‡À≈à“π’È¢“¥ B °Á®–

∑” „Àâ º≈º≈‘ µ≈¥≈ß ‡™à π ‡¥’ ¬ «°— ∫º≈º≈‘ µ¢Õß

‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚´ä§„πµ”√—∫ All-B „πæ◊™™π‘¥

‡¥’¬«°—π·≈–ª≈Ÿ°„π¥‘π™ÿ¥πÈ”æÕß‡À¡◊Õπ°—π ·æ√«

æ¬—æ (2550) √“¬ß“π«à“ ‡¡◊ËÕ„Àâ B „π√Ÿª¢Õß

∫Õ·√° ǻÕ—µ√“ 0  0.1  0.2  0.4  ·≈– 0.8 °‘‚≈°√—¡ B

µàÕ‡Œ°µ“√å ‰¡à∑”„Àâº≈º≈‘µ¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

·µ°µà“ß°—π∑“ß ∂‘µ‘  ”À√—∫µ”√—∫ All-Cu „Àâ

®”π«πÀ—«‡æ‘Ë¡¢÷Èπ∂÷ß 38 ‡ªÕ√å‡ Á́πµå ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫µ”√—∫ All ·¡â«à“µ”√—∫ All-Cu „Àâ®”π«πÀ—« Ÿß·µà

¢π“¥¢ÕßÀ—«‡≈Á°°«à“„πµ”√—∫ All ®÷ß∑”„Àâ„Àâº≈º≈‘µ

∑“ß¥â“ππÈ”Àπ—°À—« ¥µË”°«à“µ”√—∫ All ‚¥¬≈¥≈ß 15

‡ªÕ√å‡´Áπµå ÷́Ëß Õ¥§≈âÕß°—∫„πæ◊™™π‘¥Õ◊Ëπ Malhi

(2006) √“¬ß“π«à“∏—≠æ◊™∑’Ë¢“¥ Cu ∑”„Àâº≈º≈‘µ‡¡≈Á¥

·≈–§ÿ≥¿“æ¢Õß∏—≠æ◊™≈¥≈ß  ·≈–æ◊™∑’Ë¢“¥ Cu

®–‰¡à· ¥ßÕ“°“√º‘¥ª√°µ‘„Àâª√“°Ø ·µà∑”„Àâ

®”π«π‡¡≈Á¥µàÕ™àÕ¢Õß¢â“« “≈’≈¥≈ß‡ªìπº≈„Àâ

º≈º≈‘µ≈¥≈ß®π —ß‡°µ‰¥â (Jewel et al., 1986 Õâ“ß

µ“¡¿—∑√‘¬“°ÿ≈, 2549)   à«π Allison, Last and

Bean (1996) √“¬ß“π«à“ °“√©’¥æàπ Cu ∑“ß„∫„Àâ

·°à™Ÿ°“√å∫’∑‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

¢Õß™Ÿ°“√å∫’∑∑’Ëª≈Ÿ°„π¥‘πæ’∑ ∂÷ß·¡â«à“‡¬√Ÿ´“‡≈Á¡
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Õ“√åµ‘‚™ä§„πµ”√—∫ All-B ·≈– All-Cu „Àâº≈º≈‘µÀ—«

 ¥µË”°«à“µ”√—∫ All ·µàº≈º≈‘µÀ—« ¥·µ°µà“ß°—π

‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫ All ·≈–µ”√—∫

All-Zn „Àâº≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—«·Àâß ·≈–

®”π«πÀ—« Ÿß°«à“µ”√—∫ All ‚¥¬‡æ‘Ë¡¢÷Èπ 23 ·≈–

46 ‡ªÕ√å‡´Áπµåµ“¡≈”¥—∫  à«πº≈º≈‘µ∑“ß¥â“ππÈ”

Àπ—°À—« ¥ „∫·Àâß ≈”µâπ·Àâß ·≈–√“°·Àâß‰¡à·µ°

µà“ß®“°µ”√—∫ All ·≈– Goomarohit  (1975) √“¬ß“π

«à“°“√„Àâ®ÿ≈∏“µÿ (Zn  B Mn  Mo ·≈– Fe) ∑”„Àâ

º≈º≈‘µ¢Õß¡—π ”ª–À≈—ß‰¡à·µ°µà“ß®“°‰¡à„ à®ÿ≈∏“µÿ

‡À≈à“π’È Sittibusaya and Kurmarohita (1978)

√“¬ß“π«à“°“√„ à®ÿ≈∏“µÿ ´÷Ëß‰¥â·°à  Zn  Mn  ·≈– Fe

∑”„ÀâπÈ”Àπ—°≈”µâπ ¥¢Õß¡—π ”ª–À≈—ß ª√‘¡“≥·ªÑß

·≈–πÈ”Àπ—°À—«·Àâß‰¡à·µ°µà“ß®“°µ”√—∫§«∫§ÿ¡

°“√∑’Ëº≈º≈‘µ¥â“ππÈ”Àπ—°À—«·Àâß ·≈–®”π«πÀ—«¢Õß

‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πµ”√—∫ All-Zn  Ÿß°«à“µ”√—∫

All ·≈–º≈º≈‘µ∑“ß¥â“ππÈ”Àπ—°À—« ¥ „∫·Àâß ≈”µâπ

·Àâß ·≈–√“°·Àâß‰¡à·µ°µà“ß®“°µ”√—∫ All Õ“®‡ªìπ

‡æ√“–«à“ª√‘¡“≥¢Õß Zn ‡æ’¬ß 0.46 ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ „π¥‘π™ÿ¥πÈ”æÕß∑’Ë∑”°“√∑¥≈Õß„π

§√—Èßπ’È¡’‡æ’¬ßæÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ

¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§®÷ß‰¡à®”‡ªìπµâÕß„ à Zn

‡æ‘Ë¡Õ’°

 √ÿªº≈°“√«‘®—¬

     ∏“µÿÕ“À“√∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–

º≈º≈‘µ¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§¡“°∑’Ë ÿ¥§◊Õ N √Õß

≈ß¡“‰¥â·°à P  ·≈– K µ“¡≈”¥—∫ ‚¥¬„πµ”√—∫ All-N

¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ‚¥¬√«¡≈¥≈ß¡“°∑’Ë ÿ¥

®π‰¡à·µ°µà“ß®“°µ”√—∫ Nil  ÷́Ëßº≈º≈‘µπÈ”Àπ—°

À—« ¥·≈–À—«·Àâß„πµ”√—∫ All-N ≈¥≈ß∂÷ß 60 ·≈–

61 ‡ªÕ√å‡´Áπµå º≈º≈‘µπÈ”Àπ—°À—« ¥·≈–À—«·Àâß

„πµ”√—∫ All-P ≈¥≈ß 48 ·≈– 29 ‡ªÕ√å‡´Áπµå º≈º≈‘µ

πÈ”Àπ—°À—« ¥·≈–À—«·Àâß„πµ”√—∫ All-P ≈¥≈ß 48

·≈– 29 ‡ªÕ√å‡´Áπµå  µ”√—∫ All-K ≈¥≈ß 31 ·≈– 23

‡ªÕ√å‡´Áπµå ·≈–µ”√—∫ All-Ca ≈¥≈ß 30 ·≈– 24

‡ªÕ√å‡´Áπµå  µ“¡≈”¥—∫ ·≈–æ∫«à“‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§¡’°“√µÕ∫ πÕßµàÕ∏“µÿ Mg B  Cu ·≈–

Zn §àÕπ¢â“ßµË” ‚¥¬º≈º≈‘µÀ—«„πµ”√—∫ All-Mg

All-B  All-Cu ·≈– All-Zn ‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß

‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫ All

¢âÕ‡ πÕ·π–

‡æ◊ËÕ„Àâ°“√»÷°…“Õ‘∑∏‘æ≈¢Õß∏“µÿÕ“À“√

µàÕ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„π§√—ÈßµàÕ‰ª¡’§«“¡ ¡∫Ÿ√≥å

¬‘Ëß¢÷Èπ§«√¡’°“√«‘®—¬‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫∏“µÿ N ‡æ◊ËÕÀ“

Õ—µ√“ N ∑’Ë ‡À¡“– ¡µàÕº≈º≈‘µ¢Õß‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§ ∂÷ß·¡â«à“∏“µÿ P ·≈– K ‡¬√Ÿ´“‡≈Á¡

Õ“√åµ‘‚™ä§¡’°“√µÕ∫ πÕßµË”°«à“ N ·µà‡æ◊ËÕ°“√

®—¥°“√∏“µÿÕ“À“√¢Õß‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§Õ¬à“ß¡’

ª√– ‘∑∏‘¿“æ§«√¡’°“√À“Õ—µ√“¢Õß∏“µÿ P ·≈– K

‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ‡ªìπª√–‚¬™πå„π§”π«≥ Ÿµ√ªÿÜ¬∑’Ë

‡À¡“– ¡µàÕ°“√º≈‘µ‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§

‡Õ° “√Õâ“ßÕ‘ß

°√¡æ—≤π“∑’Ë¥‘π.  2541.  √“¬ß“π°“√®—¥°“√

∑√—æ¬“°√¥‘π‡æ◊ËÕ°“√ª≈Ÿ°æ◊™‡»√…∞°‘®

À≈—°µ“¡°≈ÿà¡™ÿ¥¥‘π ‡≈à¡ 2 ¥‘π∫π∑’Ë¥Õπ.

æ‘¡æå§√—Èß∑’Ë 1. °√ÿß‡∑æœ: °√–∑√«ß‡°…µ√

·≈– À°√≥åœ.

æπ“√—µπå  ¢—µ‘¬ππ∑å.  2548. º≈¢Õß°“√‡ √‘¡

‡¬√Ÿ´“‡≈Á¡Õ“√åµ‘‚™ä§„πÕ“À“√µàÕ ¡√√∂π–

°“√º≈‘µ§ÿ≥¿“æ´“°·≈– ÿ¢¿“æ¢Õß‰°à

‡π◊ÈÕ. «‘∑¬“π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ

§≥–‡°…µ√»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

‡æ‘Ë¡æŸπ  °’√µ‘° ‘°√.  2527.  ¥‘π¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬. ¿“§«‘™“ª∞æ’

»“ µ√å  §≥–‡°…µ√»“ µ√å  ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ. ‚§√ß°“√ ‘Ëßµ’æ‘¡æå∑“ß°“√

‡°…µ√.
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„ à∏“µÿ‚∫√ÕπµàÕ·°àπµ–«—π.   —¡¡π“

¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√

°“√‡°…µ√.  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

¿—∑√‘¬“°ÿ≈  ·°àπ·°â«. 2549.  Õ‘∑∏‘æ≈¢Õß∑Õß·¥ß
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