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Abstract
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Growth and fruit development of mangosteen (Garcinia mangostana L.)

in related with plant nutrients during phenological development
Songklanakarin J. Sci. Technol., Dec. 2005, 27(Suppl. 3) : 713-725

The imbalance or deficiency of essential nutrients in soils and plant may cause poor fruit quality of

mangosteen fruit; translucent flesh disorder (TFD) and internal gumming fruits. Therefore, an investigation

of nutrient changes in soils and plant (root, branch, leaf and fruit) of mangosteen (Garcinia mangostana L.)

during phenological development is a useful guideline for fertilizer management. This research aimed to

investigate  the  pattern  of  plant  nutrients  accumulation  and  nutrient  requirement  during  phenological

development of the mangosteen trees. Soil sampling was taken at 4 depths; 0-15, 15-30, 30-50 and 50-100 cm,

from  soil  surface  around  the  middle  of  the  tree  canopy  and  analyzed  for  some  important  chemical  and

physical properties. Roots, branches, leaves and fruits from mangosteen trees at 4 periods of growth; pre-

flowering, flowering, fruit development (from bloom to 7th week) and harvesting were sampled, and analyzed

related to the changes of soil nutrients. The results indicated that the soil texture varied from sandy clay

loam to clay loam (Ruso soil series (Ro); Typic Pelehumults). In addition, the natural soils in mangosteen

orchards was strong acid to very strong acid (pH 4.62-4.93, soil:water = 1:5). Mangosteen trees might take
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high amounts of nutrients from the surface soils (0-15 cm) as follows: N, K, Mg and S for growth in the

preflowering period; N, K, S and B in the flowering period; K, Ca and Mg in the 1st half of fruit development

period (bloom to 7th week of fruit development) and P in the 2nd half of fruit development period (7th week of

fruit development to harvest) compared to other growth periods. The results also showed that in the root,

branch and leaf, mangosteen trees required higher amounts of Ca for growth in the preflowering period; K,

Mg and S in the flowering period; N in the 1st half of fruit development period and K, Mg and B in the 2nd

half of fruit development period compared to other growth periods. In the fruit, N, K, Ca and B contents in

the peel of normal fruit were higher than those of TFD fruit, whereas K, Ca, S and B contents in the flesh of

normal fruit were higher than those of TFD fruit.

Key words : mangosteen, plant nutrient, translucent flesh disorder, development,
Garcinia mangostana L.
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¡’ ¿“æ‡ªìπ¥‘π°√¥√ÿπ·√ß∂÷ß°√¥√ÿπ·√ß¡“° (pH = 4.62-4.93) „π™à«ß°“√æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªï· ¥ß„Àâ‡ÀÁπ

«à“∏“µÿ‰π‚µ√‡®π ‚æ·∑ ‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π®“°¥‘π ‡ªìπ∏“µÿÕ“À“√∑’Ë¡—ß§ÿ¥µâÕß°“√®“°¥‘π∑’Ë√–¥—∫
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 ÿ√™“µ‘  ‡æ™√·°â« ·≈–§≥–715

„πªí®®ÿ∫—π√—∞∫“≈¡’π‚¬∫“¬ àß‡ √‘¡„Àâ¡—ß§ÿ¥
(Garcinia mangostana L.) ‡ªìπæ◊™ àßÕÕ°∑’Ë¡’»—°¬¿“æ
‡π◊ËÕß®“°¡—ß§ÿ¥‡ªìπº≈‰¡â∑’Ëµ≈“¥¡’§«“¡µâÕß°“√ Ÿß∑—Èßµ≈“¥
¿“¬„π·≈–¿“¬πÕ°ª√–‡∑»∑—Èß„π√Ÿª¢Õßº≈ ¥·≈–·™à·¢Áß
 àßº≈„Àâ‡°…µ√°√ π„®·≈–¡’°“√¢¬“¬æ◊Èπ∑’Ëª≈Ÿ°¡—ß§ÿ¥
‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß  ‚¥¬‡©æ“–„π¿“§„µâ∑’Ë¡’°“√¢¬“¬
æ◊Èπ∑’Ëª≈Ÿ°¡—ß§ÿ¥‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ª√–¡“≥ 13,015 ‰√à/ªï „π
√–À«à“ßªï æ.».2533-2543 „π®.™ÿ¡æ√ ®.π§√»√’∏√√¡√“™
®.√–πÕß ®.æ—ßß“  ( ”π—°ß“π àß‡ √‘¡°“√‡°…µ√¿“§„µâ,
2545)

¡—ß§ÿ¥‡ªìπ‰¡âº≈∑’Ë “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„πæ◊Èπ∑’Ë
√“∫‡√’¬∫∂÷ß§àÕπ¢â“ß√“∫‡√’¬∫ (§«“¡≈“¥™—π‰¡à‡°‘π 0-12%)
(°Õß«“ß·ºπ°“√„™â∑’Ë¥‘π, 2535) ‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ
∑√“¬∂÷ß¥‘π‡Àπ’¬«  ªØ‘°‘√‘¬“¥‘π‡ªìπ°√¥ª“π°≈“ß∂÷ß°√¥
‡≈Á°πâÕ¬ (pH = 5.0-6.5) (Department of Agriculture
Malaysia, 2001) ¡’ ¿“æ¿Ÿ¡‘Õ“°“»√âÕπ·≈–™ÿà¡™◊Èπ ·≈–
Õÿ≥À¿Ÿ¡‘ ¡Ë”‡ ¡ÕÕ¬Ÿà„π™à«ß 25-35C ‡°◊Õ∫µ≈Õ¥ªï ·≈–
µâÕß¡’·À≈àßπÈ”‡æ’¬ßæÕ∑’Ë®–„Àâ°—∫µâπ¡—ß§ÿ¥‰¥â„πƒ¥Ÿ·≈âß
(«—π∑π“, 2536)  „π¢≥–∑’Ë™—¬√—µπå ·≈–§≥– (2538) ‰¥â
√“¬ß“π«à“¥‘π à«π„À≠à∑’Ëª≈Ÿ°¡—ß§ÿ¥„π¿“§„µâ¢Õßª√–‡∑»
‰∑¬‡ªìπ¥‘π°√¥ª“π°≈“ß∂÷ß°√¥®—¥ (pH = 4.40-5.72,
1:5, ¥‘π:πÈ”) ·≈–¡’·π«‚πâ¡¢“¥∏“µÿ‰π‚µ√‡®π øÕ øÕ√— 
‚æ·∑ ‡´’¬¡ ·¡°π’‡´’¬¡ °”¡–∂—π  —ß°– ’ ·≈–∑Õß·¥ß
Poowarodom ·≈–§≥– (2002) √“¬ß“π«à“„∫¡—ß§ÿ¥¡’
ª√‘¡“≥‰π‚µ√‡®π  øÕ øÕ√—   ‚æ·∑ ‡´’¬¡  ·§≈‡´’¬¡
·≈–·¡°π’‡´’¬¡ ‡©≈’Ë¬‡∑à“°—∫ 1.33, 0.09, 1.27, 1.01
·≈– 1.05% (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ·≈–¡’ª√‘¡“≥‡À≈Á°
·¡ß°“π’  ∑Õß·¥ß ·≈– —ß°– ’‡©≈’Ë¬‡∑à“°—∫ 32.05, 90.60,
22.30 ·≈– 22.20 ¡°./°°. (πÈ”Àπ—°·Àâß) µ“¡≈”¥—∫ ·≈–
ª√‘¡“≥∏“µÿ øÕ øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·¡°π’‡´’¬¡
·≈–‚´‡¥’¬¡„ππÈ”Àπ—°·Àâß¢Õßº≈¡—ß§ÿ¥ 100 °√—¡ ‡∑à“°—∫
0.013, 0.045, 0.007, 0.013, 0.001 ·≈– 0.007 °√—¡
µ“¡≈”¥—∫ „π¢≥–∑’Ëª√‘¡“≥∏“µÿÕ“À“√‰π‚µ√‡®π øÕ øÕ√— 
·≈–‚æ·∑ ‡´’¬¡¢Õßº≈Õßÿàπ‡∑à“°—∫ 0.2, 0.6 ·≈– 0.5
°√—¡ µ“¡≈”¥—∫ ·≈–„πº≈¡–¡à«ß‡∑à“°—∫ 0.58, 0.15 ·≈–
0.45 °√—¡ µ“¡≈”¥—∫ (πæ√—µπå, 2536; Department of
Agriculture Malaysia, 2001)

∑—Èßπ’È„πªí®®ÿ∫—π‡°…µ√°√ºŸâª≈Ÿ°¡—ß§ÿ¥¡—°ª√– ∫
ªí≠À“°“√§«∫§ÿ¡§ÿ≥¿“æº≈º≈‘µÀ≈“¬ª√–°“√ ‚¥¬‡©æ“–
ªí≠À“°“√‡°‘¥º≈‡π◊ÈÕ·°â«·≈–¬“ß‰À≈¿“¬„πº≈¡—ß§ÿ¥ ´÷Ëß
§“¥«à“¡’ “‡Àµÿ ”§—≠¡“®“°°“√¢“¥À√◊Õ§«“¡‰¡à ¡¥ÿ≈¢Õß
∏“µÿÕ“À“√„πæ◊™  àßº≈„Àâ§ÿ≥¿“æº≈º≈‘µ≈¥≈ß·≈–∑”„Àâ
√“§“º≈º≈‘µ¡—ß§ÿ¥µË”≈ß‰ª¥â«¬   °“√ª√—∫ª√ÿß§ÿ≥¿“æ
º≈º≈‘µ¡—ß§ÿ¥‚¥¬∑”°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õß∏“µÿ
Õ“À“√∑’Ë – ¡„π à«π¢Õßµâπ¡—ß§ÿ¥·≈–„π¥‘π π—∫«à“¡’§«“¡
 ”§—≠µàÕ°“√®—¥°“√∏“µÿÕ“À“√æ◊™„Àâ·°àµâπ¡—ß§ÿ¥ ∑—Èßπ’È‡æ◊ËÕ
„Àâ “¡“√∂¡Õß‡ÀÁπ√Ÿª·∫∫°“√ – ¡¢Õß∏“µÿÕ“À“√æ◊™®“°
¥‘π Ÿàæ◊™‰¥â‡¥àπ™—¥¢÷Èπ  ·≈â«„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„π°“√
æ—≤π“√Ÿª·∫∫°“√®—¥°“√∏“µÿÕ“À“√¡—ß§ÿ¥ ‡æ◊ËÕ„Àâµâπ¡—ß§ÿ¥
‰¥â√—∫∏“µÿÕ“À“√∑’ËæÕ‡æ’¬ß∑—Èß™π‘¥   —¥ à«π  ·≈–ª√‘¡“≥
∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–„Àâº≈º≈‘µ§ÿ≥¿“æ¥’
Õ¬à“ß‰√°Áµ“¡„πªí®®ÿ∫—π°“√»÷°…“„π≈—°…≥–π’È¡’πâÕ¬¡“°
¥—ßπ—Èπ«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È®÷ß¡ÿàß»÷°…“ª√‘¡“≥°“√
 – ¡¢Õß∏“µÿÕ“À“√æ◊™∑’Ë ”§—≠„π à«πµà“ßÊ ¢Õßµâπ¡—ß§ÿ¥
·≈–„π¥‘π  √«¡∑—Èß≈—°…≥–§«“¡µâÕß°“√∏“µÿÕ“À“√æ◊™∑’Ë
 ”§—≠„π¥‘π·≈–„πµâπ¡—ß§ÿ¥„π™à«ß°“√æ—≤π“„π√Õ∫ªï

Õÿª°√≥å·≈–«‘∏’°“√

1.  ∂“π∑’Ë∑”°“√«‘®—¬

∑”°“√∑¥≈Õß„π «π¡—ß§ÿ¥¢Õß‡°…µ√°√ ‚¥¬„™âµâπ
¡—ß§ÿ¥Õ“¬ÿª√–¡“≥ 8 ªï ∑’Ëª≈Ÿ°®“°µâπ°≈â“∑’Ë‡æ“–‡¡≈Á¥‡ªìπ
µâπ¡—ß§ÿ¥∑’Ë‡®√‘≠‡µ‘∫‚µ¥’ ¡’§«“¡ ¡Ë”‡ ¡Õ ®”π«π 5 µâπ
·≈–„Àâº≈º≈‘µ¡“·≈â« 2-3 ªï µ—ÈßÕ¬Ÿà∫√‘‡«≥‡ âπ≈Õßµ‘®Ÿ¥∑’Ë
10040'58' µ–«—πÕÕ° ·≈–‡ âπ≈–µ‘®Ÿ¥∑’Ë 647'45' ‡Àπ◊Õ
Õ¬Ÿà„πæ◊Èπ∑’Ë∫â“ππÈ”¢“«„π  µ.πÈ”¢“«  Õ.®–π–  ®. ß¢≈“
(Figure 1) ‡ªìπæ◊Èπ∑’Ë‡°‘¥®“°°“√∑—∫∂¡¢Õßµ–°Õπ≈”πÈ”
∫π —π¥‘π√‘¡πÈ” (™ÿ¥¥‘π√◊Õ‡ “– (Ro); Typic Pelehumults)
 ¿“ææ◊Èπ∑’Ë§àÕπ¢â“ß√“∫‡√’¬∫∂÷ß≈Ÿ°§≈◊Ëπ≈Õπ≈“¥ (§«“¡
≈“¥™—πª√–¡“≥ 0-3%) ·≈–¡’°“√ª≈Ÿ°‰¡âº≈À≈“¬™π‘¥
ª–ªπ°—π ‡™àπ ∑ÿ‡√’¬πæ—π∏ÿåæ◊Èπ‡¡◊Õß ≈Õß°Õß ¢πÿπ °≈â«¬
°√–∑âÕπ „πªï æ.».2545 ¡’ª√‘¡“≥πÈ”Ωπª√–¡“≥ 1,371
¡¡. Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ª√–¡“≥ 24-35C ·≈–§«“¡™◊Èπ —¡æ—∑∏å
¢ÕßÕ“°“»‡©≈’Ë¬ª√–¡“≥ 71-84%
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2. °“√∫”√ÿß√—°…“µâπ¡—ß§ÿ¥

‡°…µ√°√¡’°“√∫”√ÿß√—°…“ «π¡—ß§ÿ¥‚¥¬„ àªÿÜ¬
«‘∑¬“»“ µ√å  Ÿµ√ 15-15-15 Õ—µ√“ 3 °°./µâπ „π™à«ßÀ≈—ß
‡°Á∫‡°’Ë¬«º≈º≈‘µ·≈–°àÕπÕÕ°¥Õ° ¡’°“√„ àªÿÜ¬ Ÿµ√ 13-13-
21 Õ—µ√“ 2 °°./µâπ „π™à«ßÀ≈—ßµ‘¥º≈ ª√–¡“≥ 2-3 ªï/
§√—Èß ·≈–ªÿÜ¬Õ‘π∑√’¬å™’«¿“æ∫”√ÿß¥‘π Õ—µ√“ 1 °°./µâπ ®”π«π
2 §√—Èß/ªï „π™à«ßÀ≈—ß‡°Á∫‡°’Ë¬«º≈º≈‘µ·≈–À≈—ßµ‘¥º≈

3. °“√‡°Á∫·≈–®—¥°“√µ—«Õ¬à“ß¥‘π

 ÿà¡‡°Á∫µ—«Õ¬à“ß¥‘π„π∫√‘‡«≥°÷Ëß°≈“ß∑√ßæÿà¡µâπ
¡—ß§ÿ¥√Õ∫µâπ¡—ß§ÿ¥®”π«π 5 µâπ ®”π«π 4 ®ÿ¥/µâπ ¥â«¬

 «à“π‡®“–¥‘π„π 4 √–¥—∫§«“¡≈÷° ‰¥â·°à 0-15, 15-30,
30-50 ·≈– 50-100 ´¡. ®“°º‘«¥‘πµ“¡≈”¥—∫ ·≈â«π”
µ—«Õ¬à“ß¥‘π∑’Ë√–¥—∫§«“¡≈÷°‡¥’¬«°—π¡“√«¡°—π‡ªìπµ—«Õ¬à“ß
‡¥’¬« ‚¥¬°√–∑”„π™à«ß√–¬–‡«≈“‡¥’¬«°—π°—∫°“√‡°Á∫
µ—«Õ¬à“ßæ◊™ π”µ—«Õ¬à“ß¥‘π∑’Ë‡°Á∫¡“¢â“ßµâπ¡“º÷Ëß≈¡„Àâ·Àâß
„π∑’Ë√à¡ ∫¥·≈–√àÕπ¥‘πºà“πµ–·°√ß√àÕπ¥‘π¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß 2 ¡¡. ‡æ◊ËÕπ”‰ª„™â„π°“√«‘‡§√“–Àå ‡π◊ÈÕ¥‘π
(Hydrometer) (Gee and Bauder, 1986) ªØ‘°‘√‘¬“¥‘π
(¥‘π:πÈ”, 1:5) (Mclean, 1982) §«“¡‡§Á¡¢Õß¥‘π∑’Ë«—¥„π
√Ÿª¢Õß§à“°“√π”‰øøÑ“ (¥‘π:πÈ”, 1:5) (Rhoades, 1982)
ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π¥‘π (Rapid wet oxidation ¢Õß

Figure 1.  The study area at Chana district, Songkhla province.
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Walkley and Black) (Nelson and Sommers, 1982)
ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥ (Kjeldahl) (Dennis, 1982;
 ¡»—°¥‘Ï, 2537) ª√‘¡“≥∏“µÿÕ“À“√∑’Ë‡ªìπª√–®ÿ∫«°∑’Ë·≈°
‡ª≈’Ë¬π‰¥â (Ca, Mg ·≈– K) (1M Ammonium acetate
pH 7.0) (Thomas, 1982) ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå (Bray 2) (Olsen and Sommers, 1982)
ª√‘¡“≥°”¡–∂—π∑’Ë‡ªìπª√–‚¬™πå [0.01 M Ca(H

2
PO

4
)
2
]

(Tabatabai, 1982) ·≈–ª√‘¡“≥‚∫√Õπ∑’Ë‡ªìπª√–‚¬™πå
(0.01 M CaCl

2
) (Aitken et al., 1987)

4. °“√‡°Á∫·≈–®—¥°“√µ—«Õ¬à“ßæ◊™

∑”°“√ ÿà¡‡°Á∫µ—«Õ¬à“ß√“°·¢πß·≈–√“°ΩÕ¬ ∑’Ë
√–¥—∫§«“¡≈÷° 0- 15 ´¡. ®“°º‘«¥‘π∫√‘‡«≥°÷Ëß°≈“ß∑√ß
æÿà¡Àà“ß®“°≈”µâπª√–¡“≥ 75 ´¡. √Õ∫∑√ßæÿà¡„π∫√‘‡«≥
¥â“π∑‘»‡Àπ◊Õ  „µâ  µ–«—πÕÕ°  ·≈–µ–«—πµ°¢Õß∑√ßæÿà¡
®”π«π 8 µ—«Õ¬à“ß/µâπ·≈â«√«¡‡ªìπµ—«Õ¬à“ß‡¥’¬«  ÿà¡‡°Á∫
µ—«Õ¬à“ß°‘Ëß·¢πß∑’Ë 2-3 ·≈–„∫§Ÿà·√°∑’Ë¡’ ¿“æ ¡∫Ÿ√≥å„π
∫√‘‡«≥¥â“π∑‘»‡Àπ◊Õ „µâ µ–«—πÕÕ° ·≈–µ–«—πµ°¢Õß∑√ß
æÿà¡®”π«π 8 µ—«Õ¬à“ß/µâπ ·≈â«√«¡‡ªìπµ—«Õ¬à“ß‡¥’¬«‡™àπ
‡¥’¬«°—∫µ—«Õ¬à“ß√“° ·≈– ÿà¡‡°Á∫µ—«Õ¬à“ßº≈∑’Ë¡’Õ“¬ÿ 7 ·≈–
13  —ª¥“Àå ®“°°‘Ëß∑’Ë‰¥â‡°Á∫µ—«Õ¬à“ß°‘Ëß·≈–„∫‰ª·≈â«¢â“ß
µâπ®”π«π 10 µ—«Õ¬à“ß (º≈)/µâπ √Õ∫∑√ßæÿà¡µâπ¡—ß§ÿ¥
®”π«π 5 µâπ·≈â«√«¡‡ªìπµ—«Õ¬à“ß‡¥’¬« (‚¥¬·¬°‡ªìπº≈
ª°µ‘·≈–º≈‡π◊ÈÕ·°â«) µ—«Õ¬à“ßæ◊™∑—ÈßÀ¡¥‡°Á∫®“°µâπ¡—ß§ÿ¥
®”π«π 5 µâπ ´÷Ëß¡’§«“¡ Ÿßª√–¡“≥ 4.00-4.50 ‡¡µ√
¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß≈”µâπ 8.01-10.13 ´¡. ·≈–
¡’¢π“¥∑√ßæÿà¡ 3.10-5.15 ‡¡µ√ ‡æ◊ËÕ„™â‡ªìπµ—«·∑π¢Õß
µâπ¡—ß§ÿ¥∑—ÈßÀ¡¥„π 4 ™à«ß‡«≈“¢Õß™à«ß°“√æ—≤π“„π√Õ∫ªï
‰¥â·°à ™à«ß°àÕπ¡—ß§ÿ¥ÕÕ°¥Õ° (‡¥◊Õπ∏—π«“§¡) ™à«ß¡—ß§ÿ¥
ÕÕ°¥Õ° (Õ“¬ÿ 1  —ª¥“Àå) (‡¥◊Õπ‡¡…“¬π) ™à«ßæ—≤π“¢Õß
º≈ (À≈—ß¥Õ°∫“π®πº≈Õ“¬ÿ 7  —ª¥“Àå) (‡¥◊Õπ¡‘∂ÿπ“¬π)
·≈–™à«ß‡°Á∫‡°’Ë¬«º≈º≈‘µ (‡¥◊Õπ°√°Æ“§¡) π”µ—«Õ¬à“ßæ◊™
∑’Ë‰¥â¡“∑”§«“¡ –Õ“¥ Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 68-80C π“π
48-72 ™—Ë«‚¡ß ( ¡»—°¥‘Ï, 2537) ∫¥·≈–√àÕπµ—«Õ¬à“ßæ◊™
ºà“πµ–·°√ß√àÕπ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 1 ¡¡. ‡æ◊ËÕπ”
‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥„πæ◊™ (Kjeldahl)
ª√‘¡“≥øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡
·≈–°”¡–∂—π∑—ÈßÀ¡¥„πæ◊™ (HNO

3
/HClO

4
) ·≈–ª√‘¡“≥

‚∫√Õπ∑—ÈßÀ¡¥„πæ◊™ (Azomethine-H) (Kerven, 1980;
Oweczkin and Kerven, 1980; ®”‡ªìπ, 2545)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1.  ¡∫—µ‘∑—Ë«‰ª¢Õß¥‘π

‡π◊ÈÕ¥‘π„π «π¡—ß§ÿ¥ (√–¥—∫§«“¡≈÷° 0-100 ´¡.
®“°º‘«¥‘π) ‡ªìπ¥‘π√à«π‡Àπ’¬«ªπ∑√“¬∂÷ß¥‘π√à«πªπ‡Àπ’¬«
(sandy clay loam-clay loam) (™ÿ¥¥‘π√◊Õ‡ “– (Ro);
Typic Pelehumults) ‡ªìπ¥‘π‡π◊ÈÕ§àÕπ¢â“ß≈–‡Õ’¬¥ ¡’
 ’πÈ”µ“≈Õ¡‡À≈◊Õß‡¢â¡∂÷ß‡∑“‡¢â¡  ´÷Ëß‡ªìπ≈—°…≥–¥‘π∑’Ë„™â
ª≈Ÿ°¡—ß§ÿ¥‚¥¬∑—Ë«‰ª„π¿“§„µâ ( ÿ√™“µ‘, 2542)  ¿“æ¥‘π
‡ªìπ¥‘π°√¥√ÿπ·√ß∂÷ß°√¥√ÿπ·√ß¡“° (4.62-4.93, ¥‘π:πÈ”,
1:5) µ≈Õ¥™à«ß°“√æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªï ¬°‡«âπ
„π™à«ß‡°Á∫‡°’Ë¬«º≈º≈‘µ∑’Ë¥‘π™—Èπ∫π (0-15 ´¡.)  ¡’§à“
ªØ‘°‘√‘¬“¥‘π Ÿß°«à“™à«ß‡«≈“Õ◊ËπÊ (5.19+0.07) Õ¬à“ß¡’π—¬
 ”§—≠¬‘Ëß∑“ß ∂‘µ‘ (Figure 2A)  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
 ÿ√™“µ‘ (2542) ·≈–™—¬√—µπå ·≈–§≥– (2538) ∑’Ë√“¬ß“π
«à“¥‘π∑’Ëª≈Ÿ°¡—ß§ÿ¥„π¿“§„µâ¡’§à“ªØ‘°‘√‘¬“¥‘πÕ¬Ÿà„π™à«ß 3.50-
5.72 ∑—Èßπ’È®—¥‡ªìπ¥‘π∑’Ë¡’§«“¡‡§Á¡„π√–¥—∫µË”¡“°  (§à“
§«“¡‡§Á¡∑’Ë«—¥„π√Ÿª¢Õß§à“°“√π”‰øøÑ“Õ¬Ÿà„π™à«ß 13.20-
27.21 uScm-1) ®π‰¡à àßº≈°√–∑∫µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢Õßæ◊™ (§≥“®“√¬å¿“§«‘™“ª∞æ’«‘∑¬“, 2544) ·≈–§«“¡
‡§Á¡¢Õß¥‘π¡’§à“‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬„π™à«ßÕÕ°¥Õ°·≈–™à«ßº≈
Õ“¬ÿ 7  —ª¥“Àå (Figure 2B) Õ‘π∑√’¬«—µ∂ÿ„π¥‘π™—Èπ∫π
(0-15 ´¡.) ¡’§à“ Ÿß°«à“„π¥‘π™—Èπ≈à“ß (15-100 ´¡.) ·≈–
¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ≈Õ¥™à«ß°“√æ—≤π“
¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªï (15.25-19.49 °√—¡/°°.) (Figure
2C) ∂÷ß·¡â«à“®–¡’°“√§≈ÿ¡¥‘π‚¥¬°‘Ëß‰¡â„∫‰¡â∑’Ëºà“π°“√µ—¥
·µàß∑√ßæÿà¡‰«â„µâµâπ¡—ß§ÿ¥„π™à«ß°àÕπÕÕ°¥Õ°¢Õß‡°…µ√°√
‡æ◊ËÕªÑÕß°“√ Ÿ≠‡ ’¬§«“¡™◊Èπ„π∫√‘‡«≥º‘«Àπâ“¥‘π ·µà¬—ß®—¥
«à“‡ªìπ¥‘π∑’Ë¡’Õ‘π∑√’¬«—µ∂ÿÕ¬Ÿà„π√–¥—∫ª“π°≈“ß∂÷ß§àÕπ¢â“ß
µË” (°Õß«“ß·ºπ°“√„™â∑’Ë¥‘π, 2535)

2. ∏“µÿÕ“À“√„π¥‘π„µâµâπ¡—ß§ÿ¥

µ≈Õ¥™à«ß°“√æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªïª√‘¡“≥
‰π‚µ√‡®π∑—ÈßÀ¡¥„π¥‘π¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ ·µà¡’·π«‚πâ¡∑’Ë¥‘π™—Èπ∫π¡’°“√ – ¡∏“µÿ‰π‚µ√‡®π„π
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™à«ßÕÕ°¥Õ°·≈–™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (À≈—ß
¥Õ°∫“π®πº≈Õ“¬ÿ 7  —ª¥“Àå) (0.84 ·≈– 1.00 °√—¡/°°.
µ“¡≈”¥—∫)  Ÿß°«à“„π™à«ß‡«≈“Õ◊ËπÊ (0.76-0.78 °√—¡/°°.)
„π¢≥–∑’Ë¥‘π„π™—Èπ≈à“ß≈ß¡“¡’§à“„°≈â‡§’¬ß°—π (0.42-0.65
°√—¡/°°.) (Figure 2D) ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå
µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„π¥‘π™—Èπ∫π¡’§à“‰¡àµà“ß°—πÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà¡’·π«‚πâ¡∑’Ë¥‘π™—Èπ∫π¡’°“√ – ¡
∏“µÿøÕ øÕ√— „π™à«ßÕÕ°¥Õ° (30.83 ¡°./°°.)  Ÿß°«à“
„π√–¬–Õ◊ËπÊ (11.88-20.09 ¡°./°°.) „π¢≥–∑’Ë¥‘π„π™—Èπ

≈à“ß≈ß¡“¡’§à“„°≈â‡§’¬ß°—π (1.95-5.56 ¡°./°°.) (Figure
2E) ª√‘¡“≥‚æ·∑ ‡´’¬¡·≈–·¡°π’‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â
„π¥‘π¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Figure 2F
·≈– 2H) „π¢≥–∑’Ë·§≈‡´’¬¡∑’Ë·≈°‡ª≈’Ë¬π‰¥â„π¥‘π„π™à«ß
∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (º≈Õ“¬ÿ 7  —ª¥“Àå®π‡°Á∫
‡°’Ë¬«º≈º≈‘µ) ¡’§à“ Ÿß°«à“™à«ß‡«≈“Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠
¬‘Ëß∑“ß ∂‘µ‘ (Figure 2G) ·≈–¡’·π«‚πâ¡∑’Ë¥‘π™—Èπ∫π¡’
°“√ – ¡∏“µÿ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡„π
™à«ß‡°Á∫‡°’Ë¬«º≈º≈‘µ (0.15, 1.21 ·≈– 0.24 cmol

c
/kg

Figure 2. Average values of some soil chemical properties in study site.

[(A) Soil pH (B) Soil EC (C) Organic Matter (D) Total Nitrogen (E) Available

Phosphorus (F) Exchangeable Potassium (G) Exchangeable Calcium (H) Exchange-

able Magnesium (I) Available Sulphur and (J) Available Boron].



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
°“√‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√¢Õßº≈¡—ß§ÿ¥

 ÿ√™“µ‘  ‡æ™√·°â« ·≈–§≥–719

µ“¡≈”¥—∫)  Ÿß°«à“™à«ß‡«≈“Õ◊ËπÊ „π¢≥–∑’Ë¥‘π„π™—Èπ≈à“ß
≈ß¡“¡’§à“„°≈â‡§’¬ß°—π (0.04-0.08, 0.11-0.20 ·≈– 0.03-
0.06 cmol

c
/kg µ“¡≈”¥—∫) (Figure 2F, 2G ·≈– 2H)

ª√‘¡“≥°”¡–∂—π∑’Ë‡ªìπª√–‚¬™πåµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™
„π¥‘π¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà¡’·π«‚πâ¡
∑’Ë¥‘π™—Èπ∫π¡’°“√ – ¡∏“µÿ°”¡–∂—π„π™à«ßæ—≤π“°“√¢Õßº≈
(0.43-0.48 ¡°./°°.)  Ÿß°«à“„π™à«ß‡«≈“Õ◊ËπÊ „π¢≥–∑’Ë
¥‘π„π™—Èπ≈à“ß≈ß¡“ à«π„À≠à¡’§à“„°≈â‡§’¬ß°—π (0.20-0.64
¡°./°°.) (Figure 2I) ª√‘¡“≥‚∫√Õπ∑’Ë‡ªìπª√–‚¬™πåµàÕ
°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™„π¥‘π¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ·µà¡’·π«‚πâ¡∑’Ë¥‘π™—Èπ∫π¡’°“√ – ¡∏“µÿ‚∫√Õπ
„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (0.14 ¡°./°°.)
 Ÿß°«à“„π™à«ß‡«≈“Õ◊ËπÊ „π¢≥–∑’Ë¥‘π„π™—Èπ≈à“ß≈ß¡“¡’§à“
„°≈â‡§’¬ß°—π (0.02-0.05 ¡°./°°.) (Figure 2J)

·¡â«à“‡°…µ√°√‰¥â∑”°“√„ àªÿÜ¬«‘∑¬“»“ µ√å·≈–ªÿÜ¬
™’«¿“æ„π¥‘π∑’Ëª≈Ÿ°¡—ß§ÿ¥„π™à«ßÀ≈—ß‡°Á∫‡°’Ë¬«º≈º≈‘µ„π
ƒ¥Ÿ°“≈∑’Ëºà“π¡“·≈–™à«ßÀ≈—ß¡—ß§ÿ¥µ‘¥º≈ ÷́Ëß‡ªìπ™à«ß∑’Ë¡’
Ωπµ°™ÿ°∑”„Àâ¥‘π¡’§«“¡™◊Èπ Ÿß ®÷ß‡ªìπ ¿“«–∑’Ë‡Õ◊ÈÕÕ”π«¬
„Àâ∏“µÿÕ“À“√„π¥‘π≈–≈“¬ÕÕ°¡“„Àâµâπ¡—ß§ÿ¥¥Ÿ¥‰ª„™â
ª√–‚¬™πå‰¥â¡“°¢÷Èπ°Áµ“¡ ·µà„π ¿“æ§«“¡‡ªìπ®√‘ß·≈â«
¥‘π∑’Ëª≈Ÿ°¡—ß§ÿ¥¬—ß®—¥‡ªìπ¥‘π∑’Ë¡’ª√‘¡“≥∏“µÿÕ“À“√∑’Ë®”‡ªìπ
µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡—ß§ÿ¥  ‰¥â·°à  ∏“µÿ‰π‚µ√‡®π
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ °”¡–∂—π ·≈–‚∫√Õπ
Õ¬Ÿà„π√–¥—∫∑’ËµË”∂÷ßµË”¡“° ¬°‡«âπ∏“µÿøÕ øÕ√— ∑’Ë¡’Õ¬Ÿà„π
¥‘π„π√–¥—∫ª“π°≈“ß∂÷ß§àÕπ¢â“ß Ÿß (°Õß«“ß·ºπ°“√„™â
∑’Ë¥‘π, 2535) ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–∏“µÿÕ“À“√‡À≈à“π’È¡’‚Õ°“ 
 Ÿ≠À“¬®“°¥‘π‰¥âßà“¬‚¥¬°“√™–≈â“ß‰ª°—∫πÈ”Ωπ (æ®π’¬å,
2545) √à«¡°—∫ ¿“æ§«“¡‡ªìπ°√¥√ÿπ·√ß¡“°¢Õß¥‘π∑’Ë‰¡à
‡Õ◊ÈÕÕ”π«¬„Àâ∏“µÿÕ“À“√‡À≈à“π’È≈–≈“¬ÕÕ°¡“„π√Ÿª∑’Ëæ◊™
 “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â¡“°π—° (§≥“®“√¬å¿“§«‘™“
ª∞æ’«‘∑¬“, 2544) „π¢≥–∑’Ë∏“µÿøÕ øÕ√— ´÷Ëß Ÿ≠À“¬‰ª
®“°¥‘π‰¥â¬“°·≈– – ¡Õ¬Ÿà„π¥‘π¡“°°«à“∏“µÿÕ◊Ëπ ®÷ß®—¥«à“
 Ÿß‡°‘π‰ª ”À√—∫æ◊™À“°¥‘π¡’ª√‘¡“≥øÕ øÕ√— ∑’Ë‡ªìπ
ª√–‚¬™πå Ÿß°«à“ 45 ¡°./°°. (Õ¿‘√¥’, 2534; ‡Õ‘∫, 2542)
∑—Èßπ’Èª√‘¡“≥∏“µÿÕ“À“√∑’Ë – ¡„π¥‘πª≈Ÿ°¡—ß§ÿ¥¡’§à“ Õ¥
§≈âÕß°—∫º≈°“√«‘‡§√“–Àåª√‘¡“≥∏“µÿÕ“À“√∑’Ë – ¡Õ¬Ÿà„π
¥‘πª≈Ÿ°¡—ß§ÿ¥„π¿“§„µâ¢Õß ÿ√™“µ‘ (2542) ·≈–™—¬√—µπå
·≈–§≥– (2538) ∑’Ëæ∫«à“¥‘π¡’ª√‘¡“≥∏“µÿøÕ øÕ√— 

‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ °”¡–∂—π ·≈–‚∫√Õπ
Õ¬Ÿà„π™à«ß 2.45-61.69 ¡°./°°., 0.10-0.26, 0.09-2.43,
0.05-0.51 cmol

c
/kg, 1.85-15.32 ·≈– 0.16-0.84 ¡°./

°°. µ“¡≈”¥—∫
®“°º≈°“√«‘‡§√“–Àå∏“µÿÕ“À“√æ◊™„π¥‘π„µâ√à¡‡ß“µâπ

¡—ß§ÿ¥‚¥¬‡©æ“–∑’Ë√–¥—∫§«“¡≈÷° 0-15 ´¡. µ≈Õ¥™à«ß°“√
æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªï · ¥ß„Àâ‡ÀÁπ«à“∏“µÿ‰π‚µ√‡®π
‚æ·∑ ‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π πà“®–‡ªìπ∏“µÿ
Õ“À“√∑’Ë¡—ß§ÿ¥µâÕß°“√®“°¥‘π¡“„™â ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ
„π™à«ß°àÕπÕÕ°¥Õ°¡“°∑’Ë ÿ¥ ¢≥–∑’Ë¡—ß§ÿ¥µâÕß°“√∏“µÿ
‚æ·∑ ‡ ’́¬¡ °”¡–∂—π ·≈–‚∫√Õπ„π™à«ßÕÕ°¥Õ°¡“°∑’Ë ÿ¥
„π¢≥–‡¥’¬«°—π∏“µÿ‰π‚µ√‡®π ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–
·¡°π’‡´’¬¡‡ªìπ∑’ËµâÕß°“√ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿß
º≈„π™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈  à«π„π™à«ß∑â“¬
¢Õß√–¬–æ—≤π“°“√¢Õßº≈®π∂÷ß‡°Á∫‡°’Ë¬«º≈º≈‘µπ—Èπ¡’
§«“¡µâÕß°“√∏“µÿøÕ øÕ√— ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ ®÷ß∑”„Àâ
∏“µÿÕ“À“√¥—ß°≈à“«¢â“ßµâπ – ¡Õ¬Ÿà„π¥‘π™—Èπ∫π„πª√‘¡“≥∑’Ë
πâÕ¬°«à“™à«ß‡«≈“Õ◊Ëπ (Figure 2) ·¡â«à“„πæ◊Èπ∑’Ë»÷°…“®–¡’
ª√‘¡“≥Ωπµ°™ÿ°∑”„Àâ¥‘π¡’§«“¡™◊Èπ Ÿß´÷Ëß‡ªìπ ¿“«–∑’Ë
 àß‡ √‘¡„Àâ°‘®°√√¡°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬«—µ∂ÿ¢Õß®ÿ≈‘π∑√’¬å
„π¥‘π¥’¢÷Èπ ∑”„Àâ “¡“√∂ª≈¥ª≈àÕ¬∏“µÿÕ“À“√æ◊™ÕÕ°¡“ Ÿà
¥‘π‰¥â¡“°¢÷Èπ √«¡∑—Èß‡ªìπ ¿“«–∑’Ë∏“µÿÕ“À“√æ◊™∑’Ë ”§—≠„π
¥‘π ‡™àπ ∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡
·¡°π’‡´’¬¡ ·≈–°”¡–∂—π  “¡“√∂≈–≈“¬ÕÕ°¡“Õ¬Ÿà„π√Ÿª
∑’Ëæ◊™ “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â¡“°¢÷Èπ¥â«¬°Áµ“¡ ·µà„π
¢≥–‡¥’¬«°—π∏“µÿÕ“À“√æ◊™„π¥‘π‡À≈à“π’È¡’‚Õ°“  Ÿ≠À“¬®“°
¥‘π‰¥âßà“¬®“°°“√™–≈â“ß‰ª°—∫πÈ”Ωπ¥â«¬ ( ÿ¡“≈’, 2536)
‚¥¬ª√‘¡“≥∏“µÿÕ“À“√∑’Ë≈–≈“¬ÕÕ°¡“ Ÿà¥‘π∑’Ë¡“°¢÷ÈπÕ“® àß
º≈°√–∑∫µàÕ°“√¥Ÿ¥¬÷¥∏“µÿÕ“À“√¢Õßµâπæ◊™ ‡™àπ ª√‘¡“≥
·¡°π’‡´’¬¡∑’Ë Ÿß®–∑”„Àâæ◊™≈¥§«“¡ “¡“√∂„π°“√¥÷ß¥Ÿ¥
‚æ·∑ ‡´’¬¡ ( ÿ¡‘µ√“, 2544) À√◊Õª√‘¡“≥∏“µÿ·§≈‡´’¬¡
·≈–·¡°π’‡´’¬¡‡æ‘Ë¡¢÷Èπ àßº≈„Àâ§«“¡ “¡“√∂„π°“√¥÷ß¥Ÿ¥
∏“µÿ‚∫√Õπ¢Õßæ◊™≈¥πâÕ¬≈ß ®÷ßÕ“®‡ªìπ “‡Àµÿ∑”„Àâ¥‘π
¢“¥∏“µÿ‚∫√Õπ‰¥â (¡ÿ°¥“, 2544)  πÕ°‡Àπ◊Õ‰ª®“°°“√
 Ÿ≠‡ ’¬∏“µÿÕ“À“√‚¥¬°“√¥÷ß¥Ÿ¥¢Õßµâπ¡—ß§ÿ¥ ”À√—∫°“√
‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿßº≈º≈‘µ ·µà„π¢≥–‡¥’¬«°—π ¿“«–¥‘π
‡ªìπ°√¥√ÿπ·√ß¡“°π’È‡ÕßÕ“®‡ªìπªí®®—¬ ”§—≠ª√–°“√Àπ÷Ëß
∑’Ë¡’Õ‘∑∏‘æ≈‰ª¬—∫¬—Èß°‘®°√√¡°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π¥‘π
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¢Õß®ÿ≈‘π∑√’¬å √«¡∑—Èß¬—ß àß‡ √‘¡„Àâ∏“µÿÕ“À“√„π¥‘π®”æ«°
Õ–≈Ÿ¡‘‡π’¬¡ ·≈–·¡ß°“π’  “¡“√∂≈–≈“¬ÕÕ°¡“‰¥â¡“°¢÷Èπ
®πÕ“®‡ªìπæ‘…µàÕ√“°æ◊™‰¥â (§≥“®“√¬å¿“§«‘™“ª∞æ’«‘∑¬“,
2544) ·≈–„π ¿“«–∑’Ë¥‘π‡ªìπ°√¥®—¥ (pH < 5.5) π’È Fe3+,
Al3+ ·≈– hydrousoxide ¢Õß ‡À≈Á° Õ–≈Ÿ¡‘‡π’¬¡ ·≈–
·¡ß°“π’  “¡“√∂√«¡µ—«°—∫øÕ øÕ√— ∑’Ë≈–≈“¬‰¥â®π‡°‘¥
‡ªìπ “√ª√–°Õ∫∑’Ë‰¡à≈–≈“¬ÕÕ°¡“∑”„Àâæ◊™‰¡à “¡“√∂π”
‰ª„™âª√–‚¬™πå‰¥â ®÷ß‡ªìπ “‡Àµÿª√–°“√Àπ÷Ëß∑’Ë∑”„Àâ§«“¡
 “¡“√∂„π°“√¥Ÿ¥¬÷¥∏“µÿøÕ øÕ√— ®“°√“°æ◊™·≈â«‡§≈◊ËÕπ
¬â“¬‰ª Ÿà à«π¬Õ¥¢Õßµâπæ◊™≈¥≈ß (æ®π’¬å, 2545) ‡™àπ
‡¥’¬«°—π∑’Ë  ÿ¡‘µ√“ (2544) √“¬ß“π«à“¥‘π„π «π∑ÿ‡√’¬π„π
¿“§µ–«—πÕÕ°∑’Ë¡’ª√‘¡“≥∏“µÿÕ“À“√À≈—° ‡™àπ ‚æ·∑ ‡ ’́¬¡
µË”‡π◊ËÕß®“° ¿“æ¥‘π°√¥ ‡π◊ÈÕ¥‘πÀ¬“∫ ¡’Ωπµ°™ÿ° ∑”„Àâ
‡°‘¥°“√™–≈â“ß∏“µÿ‚æ·∑ ‡´’¬¡„π¥‘π Ÿß  ´÷Ëßπà“®–‡ªìπ
 “‡Àµÿ ”§—≠ª√–°“√Àπ÷Ëß∑’Ë∑”„Àâµâπ¡—ß§ÿ¥ – ¡∏“µÿÕ“À“√
„π à«πµà“ßÊ ¢Õßµâπ‰¥âπâÕ¬ ∑—Èß∑’Ë‡°…µ√°√‰¥â‡æ‘Ë¡∏“µÿ

Õ“À“√„π¥‘π‚¥¬°“√„ àªÿÜ¬„π™à«ßÀ≈—ß°“√‡°Á∫‡°’Ë¬«º≈º≈‘µ
„πƒ¥Ÿ°“≈∑’Ëºà“π¡“·≈â«°Áµ“¡  àßº≈„Àâ¥‘π∑’Ëª≈Ÿ°¡—ß§ÿ¥π’È
°≈“¬‡ªìπ¥‘π∑’Ë¡’√–¥—∫§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ”À√—∫°“√‡®√‘≠
‡µ‘∫‚µ¢Õßæ◊™ (°Õß«“ß·ºπ°“√„™â∑’Ë¥‘π, 2535) ¥—ßπ—Èπ
À“°¡’°“√ª√—∫§à“§«“¡‡ªìπ°√¥¥à“ß¢Õß¥‘π∑’Ë„™âª≈Ÿ°¡—ß§ÿ¥
„ÀâÕ¬Ÿà„π√–¥—∫ 5.5  ‚¥¬°“√„ àªŸπÀ√◊Õ‚¥‚≈‰¡µå  ®–‡ªìπ
·π«∑“ß°“√®—¥°“√¥‘πÕ’°·π«∑“ßÀπ÷Ëß∑’Ë™à«¬‡æ‘Ë¡ª√‘¡“≥
·§≈‡´’¬¡·≈–·¡°π’‡´’¬¡„Àâ·°à¥‘π®π¡’Õ¬Ÿà„π√–¥—∫∑’Ë
æÕ‡æ’¬ßµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡—ß§ÿ¥ √«¡∑—Èß‡ªìπ ¿“«–∑’Ë
∑”„Àâ∏“µÿÕ“À“√µà“ßÊ „π¥‘π “¡“√∂≈–≈“¬ÕÕ°¡“Õ¬Ÿà„π
√Ÿª∑’Ëæ◊™ “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â¡“°¬‘Ëß¢÷Èπ (§≥“®“√¬å
¿“§«‘™“ª∞æ’«‘∑¬“, 2544)

3. °“√ – ¡∏“µÿÕ“À“√æ◊™„πµâπ¡—ß§ÿ¥„π·µà≈–™à«ß°“√

‡®√‘≠‡µ‘∫‚µ„π√Õ∫ªï

®“° ¡¡µ‘∞“π∑’Ë«à“À“°ª√‘¡“≥∏“µÿÕ“À“√∑’Ë ”§—≠

Figure 3. Concentration of plant nutrients in the root, branch and leaf of mangosteen trees.

[(A) Total Nitrogen (B) Total Phosphorus (C) Total Potassium (D) Total Calcium

(E) Total Magnesium (F) Total Sulphur and (G) Total Boron].
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„πµ—«Õ¬à“ßæ◊™™à«ß„¥¡’§à“µË” ÿ¥ · ¥ß«à“µâπ¡—ß§ÿ¥¡’§«“¡
µâÕß°“√∏“µÿÕ“À“√™π‘¥π—Èπ‰ª„™â ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ„π
™à«ß‡«≈“π—Èπ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ ¥—ßπ—Èπ®“°º≈°“√∑¥≈Õß
· ¥ß„Àâ‡ÀÁπ«à“µ≈Õ¥™à«ß√–¬–°“√‡®√‘≠‡µ‘∫‚µ„π√Õ∫ªï
¢Õß¡—ß§ÿ¥π—Èπ ª√‘¡“≥∏“µÿÕ“À“√æ◊™∑’Ë ”§—≠∑’Ë – ¡Õ¬Ÿà„π
µ—«Õ¬à“ß√“°µâπ¡—ß§ÿ¥ à«π„À≠à¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘¬°‡«âπ∏“µÿ°”¡–∂—π·≈–‚∫√Õπ  ·≈–µâπ
¡—ß§ÿ¥¡’§«“¡µâÕß°“√∏“µÿ‰π‚µ√‡®π·≈–øÕ øÕ√— ®“°√“°
„π™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈¡“°∑’Ë ÿ¥ (8.18 ·≈–
0.96 °√—¡/°°. µ“¡≈”¥—∫) (Figure 3A ·≈– 3B) ∏“µÿ
·¡°π’‡ ’́¬¡·≈–°”¡–∂—πµâÕß°“√¡“°∑’Ë ÿ¥„π√–¬–ÕÕ°¥Õ°
(1.90 °√—¡/°°. ·≈– 7.10 ¡°./°°. µ“¡≈”¥—∫) (Figure
3E ·≈– 3F)  ∏“µÿ‚æ·∑ ‡´’¬¡·≈–·§≈‡´’¬¡µâÕß°“√
¡“°∑’Ë ÿ¥„π√–¬–ÕÕ°¥Õ° (5.77 ·≈– 4.41 °√—¡/°°. µ“¡
≈”¥—∫) ·≈–™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (5.64 ·≈–
4.22 °√—¡/°°. µ“¡≈”¥—∫) (Figure 3C ·≈– 3D) ·≈–
∏“µÿ‚∫√ÕπµâÕß°“√¡“°µ≈Õ¥√–¬–æ—≤π“°“√¢Õßº≈ (10.36-
12.57 ¡°./°°.) (Figure 3G)   ”À√—∫„πµ—«Õ¬à“ß°‘Ëß
¡—ß§ÿ¥æ∫«à“∏“µÿÕ“À“√æ◊™ à«π„À≠à¡’§à“‰¡àµà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘¬°‡«âπ∏“µÿ·¡°π’‡´’¬¡ ·≈–µâπ¡—ß§ÿ¥¡’§«“¡
µâÕß°“√∏“µÿ‰π‚µ√‡®π·≈–‚∫√Õπ®“°°‘Ëß„π™à«ß·√°¢Õß
√–¬–æ—≤π“°“√¢Õßº≈¡“°∑’Ë ÿ¥  (8.99  °√—¡/°°.  ·≈–
16.22 ¡°./°°. µ“¡≈”¥—∫) (Figure 3A ·≈– 3G) ∏“µÿ
øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·≈–·¡°π’‡´’¬¡µâÕß°“√¡“°∑’Ë ÿ¥
„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (2.37, 11.99 ·≈–

0.42 °√—¡/°°. µ“¡≈”¥—∫) (Figure 3B, 3C ·≈– 3E)
∏“µÿ·§≈‡´’¬¡µâÕß°“√¡“°∑’Ë ÿ¥„π√–¬–°àÕπÕÕ°¥Õ° (17.38
°√—¡/°°.) (Figure 3D) ·≈–∏“µÿ°”¡–∂—πµâÕß°“√¡“°∑’Ë ÿ¥
„π√–¬–ÕÕ°¥Õ° (4.36 ¡°./°°.) (Figure 3F)   ”À√—∫
„πµ—«Õ¬à“ß„∫¡—ß§ÿ¥ æ∫«à“∏“µÿÕ“À“√æ◊™ à«π„À≠à¡’§à“‰¡à
µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¬°‡«âπ∏“µÿøÕ øÕ√— ·≈–
·¡°π’‡´’¬¡ ·≈–µâπ¡—ß§ÿ¥¡’§«“¡µâÕß°“√∏“µÿ‰π‚µ√‡®π
·≈–·¡°π’‡ ’́¬¡®“°„∫„π√–¬–ÕÕ°¥Õ° (11.58 ·≈– 1.21
°√—¡/°°. µ“¡≈”¥—∫) ·≈–™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õß
º≈¡“°∑’Ë ÿ¥ (11.59 ·≈– 1.27 °√—¡/°°. µ“¡≈”¥—∫)
(Figure 3A ·≈– 3E) ∏“µÿøÕ øÕ√— µâÕß°“√¡“°∑’Ë ÿ¥
„π√–¬–°àÕπÕÕ°¥Õ° (0.80 °√—¡/°°.) (Figure 3B) ∏“µÿ
‚æ·∑ ‡´’¬¡µâÕß°“√¡“°∑’Ë ÿ¥„π√–¬–ÕÕ°¥Õ°∂÷ß™à«ß·√°
¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (4.23-4.32 °√—¡/°°.) (Figure
3C) ∏“µÿ·§≈‡´’¬¡µâÕß°“√¡“°∑’Ë ÿ¥„π√–¬–°àÕπÕÕ°¥Õ°
∂÷ßÕÕ°¥Õ° (16.14-16.40 °√—¡/°°.) (Figure 3D) ∏“µÿ
°”¡–∂—πµâÕß°“√¡“°∑’Ë ÿ¥„π√–¬–ÕÕ°¥Õ° (4.20 ¡°./°°.)
(Figure 3F) ·≈–∏“µÿ‚∫√ÕπµâÕß°“√¡“°∑’Ë ÿ¥„π™à«ß∑â“¬
¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (16.46 ¡°./°°.) (Figure 3G)

 ”À√—∫∏“µÿÕ“À“√æ◊™∑’Ë – ¡Õ¬Ÿà„πµ—«Õ¬à“ß‡ª≈◊Õ°
º≈·≈–‡π◊ÈÕº≈¡—ß§ÿ¥ à«π„À≠à¡’§à“‰¡àµà“ß°—π¬°‡«âπ∏“µÿ
‚æ·∑ ‡´’¬¡„π‡π◊ÈÕº≈¡—ß§ÿ¥ ®“° Table 1 æ∫«à“ª√‘¡“≥
∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–
‚∫√Õπ∑’Ë – ¡„π‡ª≈◊Õ°º≈¡—ß§ÿ¥¡’§à“≈¥≈ß„π™à«ß‡°Á∫‡°’Ë¬«
º≈º≈‘µ ´÷Ëßµ√ß°—π¢â“¡°—∫ª√‘¡“≥∏“µÿ‚æ·∑ ‡´’¬¡·≈–

Table 1. Concentration of plant nutrients in mangosteen fruits in the experiment.

Peel       Flesh

Plant nutrients 7th week of fruit Harvesting T-test 7th week of fruit Harvesting T-test

development period period development period period

Total N (g kg-1)   7.28±1.23   5.75±1.12 NS   8.17±1.84   5.55±1.03 NS
Total P (g kg-1)   0.53±0.20   0.48±0.15 NS   0.88±0.24   0.60±0.21 NS
Total K (g kg-1) 13.03±1.83 13.15±1.91 NS   8.63±0.51   5.94±1.49 *
Total Ca (g kg-1)   2.02±0.28   1.61±0.21 NS   1.77±0.34   1.59±0.16 NS
Total Mg (g kg-1)   0.50±0.10   0.35±0.06 NS   0.82±0.20   0.87±0.07 NS
Total S (mg kg-1)   5.45±3.11   5.52±0.80 NS   6.15±4.28 10.25±3.62 NS
Total B (mg kg-1)   9.63±0.89   8.70±1.46 NS 10.53±2.17   7.99±0.52 NS

NS =  No significant difference

* =  Significant difference of P < 0.05
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°”¡–∂—π∑’Ë¡’§à“‡æ‘Ë¡¢÷Èπ„π™à«ß‡«≈“‡¥’¬«°—π „π¢≥–∑’Ëª√‘¡“≥
∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–
‚∫√Õπ∑’Ë – ¡„π‡π◊ÈÕº≈¡—ß§ÿ¥¡’§à“≈¥≈ß„π™à«ß‡°Á∫‡°’Ë¬«
º≈º≈‘µ ´÷Ëßµ√ß°—π¢â“¡°—∫ª√‘¡“≥∏“µÿ·¡°π’‡´’¬¡·≈–
°”¡–∂—π∑’Ë¡’§à“‡æ‘Ë¡¢÷Èπ„π™à«ß‡«≈“‡¥’¬«°—π ∑—Èßπ’Èª√‘¡“≥
∏“µÿ‚æ·∑ ‡´’¬¡·≈–·§≈‡ ’́¬¡∑’Ë – ¡„π‡ª≈◊Õ°º≈¡—ß§ÿ¥
¡’§à“ Ÿß°«à“„π‡π◊ÈÕº≈µ≈Õ¥™à«ß√–¬–æ—≤π“°“√¢Õßº≈ ¢≥–
∑’Ëª√‘¡“≥∏“µÿ‚æ·∑ ‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π∑’Ë
 – ¡„π‡ª≈◊Õ°º≈¡—ß§ÿ¥¡’§à“µË”°«à“„π‡π◊ÈÕº≈µ≈Õ¥™à«ß
√–¬–æ—≤π“°“√¢Õßº≈  ”À√—∫ª√‘¡“≥∏“µÿ‰π‚µ√‡®π·≈–
‚∫√Õπ∑’Ë – ¡„π‡ª≈◊Õ°º≈¡’§à“µË”°«à“„π‡π◊ÈÕº≈„π™à«ßº≈
Õ“¬ÿ 7  —ª¥“Àå ·≈–¡’§à“ Ÿß°«à“„π‡π◊ÈÕº≈„π™à«ß‡°Á∫‡°’Ë¬«
º≈º≈‘µ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ßº≈‡π◊ÈÕª°µ‘°—∫º≈
‡π◊ÈÕ·°â«„π (Table 2)  æ∫«à“ª√‘¡“≥∏“µÿ‰π‚µ√‡®π
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–‚∫√Õπ∑’Ë – ¡„π‡ª≈◊Õ°º≈
¡—ß§ÿ¥‡π◊ÈÕª°µ‘¡’§à“ Ÿß°«à“„πº≈‡π◊ÈÕ·°â«  ·µàª√‘¡“≥∏“µÿ
øÕ øÕ√—   ·¡°π’‡´’¬¡  ·≈–°”¡–∂—π ∑’Ë – ¡„π‡ª≈◊Õ°
º≈‡π◊ÈÕª°µ‘¡’§à“µË”°«à“„π‡π◊ÈÕ·°â«   ¢≥–∑’Ëª√‘¡“≥∏“µÿ
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ °”¡–∂—π ·≈–‚∫√Õπ ∑’Ë – ¡„π
‡π◊ÈÕº≈¡—ß§ÿ¥‡π◊ÈÕª°µ‘¡’§à“ Ÿß°«à“„π‡π◊ÈÕ·°â« ·µàª√‘¡“≥
∏“µÿ‰π‚µ√‡®π øÕ øÕ√—  ·≈–·¡°π’‡´’¬¡¡’§à“µË”°«à“„π
º≈‡π◊ÈÕ·°â«

®“°º≈°“√«‘‡§√“–Àå∏“µÿÕ“À“√æ◊™„π à«π√“° °‘Ëß
·≈–„∫¢Õßµâπ¡—ß§ÿ¥µ≈Õ¥™à«ß°“√æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π
√Õ∫ªï (Figure 3) · ¥ß„Àâ‡ÀÁπ«à“µâπ¡—ß§ÿ¥µâÕß°“√∏“µÿ
·¡°π’‡´’¬¡ ·≈–°”¡–∂—π ∑’Ë – ¡„π√“°¡“„™â ”À√—∫°“√
‡®√‘≠‡µ‘∫‚µ„π™à«ß√–¬–ÕÕ°¥Õ°¡“°∑’Ë ÿ¥  ·µà¡’§«“¡
µâÕß°“√∏“µÿ‰π‚µ√‡®π ·≈–øÕ øÕ√—  ¡“„™â ”À√—∫°“√
‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿßº≈„π™à«ß·√°¢Õß√–¬–æ—≤π“°“√
¢Õßº≈ ·≈–µâÕß°“√∏“µÿ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–
‚∫√Õπ„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈®π∂÷ß‡°Á∫
‡°’Ë¬«º≈º≈‘µ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ „π¢≥–∑’ËµâÕß°“√∏“µÿ
·§≈‡´’¬¡∑’Ë – ¡„π°‘Ëß¡“„™â ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ„π™à«ß
√–¬–°àÕπÕÕ°¥Õ°¡“°∑’Ë ÿ¥ µâÕß°“√∏“µÿ°”¡–∂—π„π™à«ß
√–¬–ÕÕ°¥Õ°¡“°∑’Ë ÿ¥ µâÕß°“√∏“µÿ‰π‚µ√‡®π ·≈–‚∫√Õπ
¡“„™â ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿßº≈„π™à«ß·√°
¢Õß√–¬–æ—≤π“°“√¢Õßº≈ ·≈–µâÕß°“√∏“µÿøÕ øÕ√— 
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡„π™à«ß∑â“¬¢Õß T
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«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
°“√‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√¢Õßº≈¡—ß§ÿ¥

 ÿ√™“µ‘  ‡æ™√·°â« ·≈–§≥–723

√–¬–æ—≤π“°“√¢Õßº≈®π∂÷ß‡°Á∫‡°’Ë¬«º≈º≈‘µ¡“°°«à“™à«ß
‡«≈“Õ◊Ëπ ·≈–¡—ß§ÿ¥µâÕß°“√∏“µÿøÕ øÕ√—  ·≈–·§≈‡´’¬¡
∑’Ë – ¡„π„∫¡“„™â ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ„π™à«ß√–¬–°àÕπ
ÕÕ°¥Õ°¡“°∑’Ë ÿ¥ µâÕß°“√∏“µÿ‰π‚µ√‡®π ‚æ·∑ ‡´’¬¡
·¡°π’‡´’¬¡ ·≈–°”¡–∂—π „π™à«ß√–¬–ÕÕ°¥Õ°¡“°∑’Ë ÿ¥
·≈–µâÕß°“√∏“µÿ·¡°π’‡´’¬¡ ·≈–‚∫√Õπ¡“„™â ”À√—∫°“√
‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿßº≈„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õß
º≈®π∂÷ß‡°Á∫‡°’Ë¬«º≈º≈‘µ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ (Figure
3G) À“°¡Õß„π¿“æ√«¡®–æ∫«à“¡—ß§ÿ¥¡’§«“¡µâÕß°“√∏“µÿ
Õ“À“√®“°√“° °‘Ëß ·≈–„∫¡“„™â„π°“√‡®√‘≠‡µ‘∫‚µ„π√Õ∫ªï
¥—ßπ’È µâÕß°“√∏“µÿ·§≈‡´’¬¡„π™à«ß°àÕπÕÕ°¥Õ° (Figure
3D) µâÕß°“√∏“µÿ·¡°π’‡´’¬¡ ·≈–°”¡–∂—π„π™à«ßÕÕ°¥Õ°
(Figure 3E ·≈– 3F) µâÕß°“√∏“µÿ‰π‚µ√‡®π„π™à«ß·√°
¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (Figure 3A) ·≈–µâÕß°“√
∏“µÿ‚æ·∑ ‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–‚∫√Õπ„π™à«ß∑â“¬¢Õß
√–¬–æ—≤π“°“√¢Õßº≈ (Figure 3C, 3E ·≈– 3G) ∑—Èßπ’È
¡’·π«‚πâ¡ Õ¥§≈âÕß°—∫°“√≈¥≈ß¢Õßª√‘¡“≥∏“µÿÕ“À“√
æ◊™∑’Ë – ¡Õ¬Ÿà„π¥‘π„π™à«ß‡«≈“‡¥’¬«°—π ∑’Ë· ¥ß„Àâ‡ÀÁπ«à“
ª√‘¡“≥∏“µÿ‚æ·∑ ‡´’¬¡·≈–°”¡–∂—π∑’Ë≈¥≈ß„π™à«ß¡—ß§ÿ¥
ÕÕ°¥Õ° (Figure 2F ·≈– 2I) ∏“µÿ‰π‚µ√‡®π∑’Ë≈¥≈ß„π
™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (Figure 2D) ·≈–
∏“µÿøÕ øÕ√— ∑’Ë≈¥≈ß„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õß
º≈ (Figure 2E)

®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“„π™à«ß°àÕπÕÕ°
¥Õ°®π∂÷ß™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈µâπ¡—ß§ÿ¥
µâÕß°“√∏“µÿ·§≈‡´’¬¡„πª√‘¡“≥∑’Ë‰¡à¡“°π—°‡™àπ‡¥’¬«°—π
°—∫∏“µÿøÕ øÕ√—   Õ“®‡ªìπ‡æ√“–∏“µÿ·§≈‡´’¬¡‡ªìπ∏“µÿ
Õ“À“√∑’Ë‰¡à‡§≈◊ËÕπ∑’Ë (immobile) ( ÿ¡“≈’, 2536) √«¡∑—Èß
¡’°“√ – ¡¢Õß∏“µÿ‚æ·∑ ‡´’¬¡„π„∫πâÕ¬‡π◊ËÕß®“°∏“µÿ
‚æ·∑ ‡´’¬¡∂Ÿ°„™â„π°“√‡®√‘≠‡µ‘∫‚µ„π™à«ßπ’È¡“° ®÷ß∑”„Àâ
¡’°“√ – ¡∏“µÿ·§≈‡ ’́¬¡„π„∫‡æ‘Ë¡¢÷Èπ‡™àπ‡¥’¬«°—∫∑’Ëª√“°Ø
„π°‘Ëß¡—ß§ÿ¥ (Figure 3B, 3C ·≈– 3D) ·µà„π™à«ß∑â“¬
¢Õß√–¬–æ—≤π“°“√¢Õßº≈µâπ¡—ß§ÿ¥µâÕß°“√∏“µÿ·§≈‡´’¬¡
 ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–∫”√ÿßº≈‡æ‘Ë¡¡“°¢÷Èπ  Õ¥§≈âÕß
°—∫°“√ – ¡∏“µÿ‚æ·∑ ‡ ’́¬¡„π„∫∑’Ë‡æ‘Ë¡¢÷Èπ¥â«¬ π—Ëπ§◊Õ
À“°„∫¡—ß§ÿ¥¡’°“√ – ¡∏“µÿ‚æ·∑ ‡ ’́¬¡‡æ‘Ë¡¢÷Èπ®– àß‡ √‘¡
„Àâ∏“µÿ·§≈‡´’¬¡ “¡“√∂‡§≈◊ËÕπ∑’Ë®“°„∫‰ª Ÿàº≈∑“ß‰´‡≈Á¡
(xylem) ‰¥â¡“°¢÷ÈππÕ°‡Àπ◊Õ®“°°“√‡§≈◊ËÕπ¬â“¬∑“ß∑àÕ

Õ“À“√ (phloem) (Marschner, 1995) ¥—ßπ—Èπª√‘¡“≥
∏“µÿ·§≈‡´’¬¡∑’Ë – ¡„π„∫®÷ß≈¥≈ß„π√–¬–‡°Á∫‡°’Ë¬«º≈º≈‘µ
„π¢≥–∑’Ë∏“µÿ‚∫√Õπ∂Ÿ°„™â„π°“√æ—≤π“°“√¢Õß¥Õ°·≈–º≈
·≈–‡ √‘¡ √â“ß§«“¡·¢Áß·√ß¢Õß‚§√ß √â“ß‡´≈≈åº≈ (¬ß¬ÿ∑∏,
2543) ®÷ß∑”„Àâ¡’°“√ – ¡∏“µÿ‚∫√Õπ„π„∫≈¥≈ß„π√–¬–
ÕÕ°¥Õ°·≈–™à«ßæ—≤π“°“√¢Õßº≈ (Figure 3G) ∑—Èßπ’È
æ∫«à“Õ—µ√“ à«π√–À«à“ß∏“µÿ·§≈‡´’¬¡µàÕ‚∫√Õπ„π„∫¡—ß§ÿ¥
‡∑à“°—∫ 835:1 ´÷Ëßπ—∫«à“Õ¬Ÿà„π√–¥—∫∑’Ë‡æ’¬ßæÕÀ“°‡ª√’¬∫
‡∑’¬∫°—∫µâπ¬“ Ÿ∫∑’Ë¢“¥∏“µÿ‚∫√Õπ∑’ËµâÕß¡’Õ—µ√“ à«π Ÿß°«à“
1,200:1 À√◊Õ 1,500:1 ( ÿ¡“≈’, 2536) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫º≈°“√«‘‡§√“–Àåª√‘¡“≥∏“µÿÕ“À“√„π„∫¡—ß§ÿ¥¢Õß
Poowarodom ·≈–§≥– (2002) æ∫«à“ª√‘¡“≥∏“µÿ
‰π‚µ√‡®π·≈–øÕ øÕ√— ¡’§à“„°≈â‡§’¬ß°—π (13.30 ·≈–
0.90 °√—¡/°°.)  ∏“µÿ·¡°π’‡´’¬¡·≈–‚æ·∑ ‡´’¬¡¡’§à“
µË”°«à“ (10.50 ·≈– 12.70 °√—¡/°°.)  „π¢≥–∑’Ë∏“µÿ
·§≈‡´’¬¡¡’§à“ Ÿß°«à“ (10.10 °√—¡/°°.) ∑—Èßπ’È√–¥—∫°“√
‡ª≈’Ë¬π·ª≈ß∏“µÿÕ“À“√∑’Ë – ¡„π„∫¡—ß§ÿ¥¡’≈—°…≥–‡¥’¬«
°—∫º≈°“√«‘‡§√“–Àåª√‘¡“≥∏“µÿÕ“À“√„π„∫≈‘Èπ®’Ëæ—π∏ÿåŒßŒ«¬
¢Õßπ—π∑√—µπå (2544) ¬°‡«âπ∏“µÿ·¡°π’‡´’¬¡·≈–‚∫√Õπ
∑’Ë¡’§à“ Ÿß°«à“ ‚¥¬ª√‘¡“≥∏“µÿ‰π‚µ√‡®π øÕ øÕ√— 
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ·≈–‚∫√Õπ „π„∫
≈‘Èπ®’Ë‡∑à“°—∫ 13.70, 1.00, 11.10, 8.60, 1,10 °√—¡/°°.
·≈– 15.10 ¡°./°°. µ“¡≈”¥—∫)  ·≈–‡¡◊ËÕπ”‰ª‡ª√’¬∫
‡∑’¬∫°—∫§à“√–¥—∫«‘°ƒµ‘¢Õß∏“µÿÕ“À“√ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ
¢Õßæ◊™„π„∫≈‘Èπ®’Ë∑’Ëª≈Ÿ°„πª√–‡∑»ÕÕ ‡µ√‡≈’¬ ( ÿ¡‘µ√“,
2544) æ∫«à“ª√‘¡“≥∏“µÿ‰π‚µ√‡®π ·¡°π’‡´’¬¡ ·≈–
‚∫√Õπ®—¥Õ¬Ÿà„π√–¥—∫µË” (<15.00, <3.00 °√—¡/°°.·≈–
<500 ¡°./°°.) ∏“µÿøÕ øÕ√—  ‚æ·∑ ‡´’¬¡®—¥Õ¬Ÿà„π
√–¥—∫æÕ‡æ’¬ß (1.40-2.20, 7.00-11.00 °√—¡/°°.) ·≈–
∏“µÿ·§≈‡´’¬¡®—¥Õ¬Ÿà„π√–¥—∫ Ÿß (>10.00 °√—¡/°°.)

4. °“√ – ¡∏“µÿÕ“À“√„πº≈¡—ß§ÿ¥ª°µ‘·≈–º≈‡π◊ÈÕ·°â«

‡¡◊ËÕπ”º≈«‘‡§√“–Àåª∏“µÿÕ“À“√„π‡ª≈◊Õ°·≈–‡π◊ÈÕº≈
¡—ß§ÿ¥‡π◊ÈÕª°µ‘‰ª‡ª√’¬∫‡∑’¬∫°—∫º≈«‘‡§√“–Àå¢Õß ‡ “«¿“
(2544) ∑’Ë· ¥ß„π Table 2 æ∫«à“ª√‘¡“≥∏“µÿ‰π‚µ√‡®π
øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡¡’§à“„°≈â‡§’¬ß°—π ¢≥–∑’Ë¡’
ª√‘¡“≥∏“µÿ·§≈‡´’¬¡ ·≈–‚∫√Õπ Ÿß°«à“ ·≈–µ√ß°—π¢â“¡
°—∫∏“µÿ·¡°π’‡´’¬¡∑’Ë¡’§à“µË”°«à“  ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
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≈—°…≥–°“√ – ¡¢Õß∏“µÿÕ“À“√„π‡π◊ÈÕº≈¡—ß§ÿ¥°—∫‡π◊ÈÕ
º≈‰¡â™π‘¥Õ◊Ëπ ‡™àπ ≈”‰¬¢Õß ¬ÿ∑∏π“ ·≈–§≥– (2544)
æ∫«à“ª√‘¡“≥∏“µÿÕ“À“√ à«π„À≠à (‰π‚µ√‡®π øÕ øÕ√— 
‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–·¡°π’‡´’¬¡) ¡’§à“ Ÿß°«à“
 ”À√—∫ª√‘¡“≥∏“µÿÕ“À“√„π‡ª≈◊Õ°º≈¡—ß§ÿ¥‡π◊ÈÕª°µ‘·≈–
‡π◊ÈÕ·°â«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈«‘‡§√“–Àå¢Õß ‡ “«¿“ (2544)
æ∫«à“  ∏“µÿ·§≈‡´’¬¡  ‚∫√Õπ  ‰π‚µ√‡®π  (‡π◊ÈÕ·°â«)
øÕ øÕ√—  (‡π◊ÈÕ·°â«) ·≈–·¡°π’‡´’¬¡ (‡π◊ÈÕ·°â«) ¡’§à“
 Ÿß°«à“   ·≈–∏“µÿ‚æ·∑ ‡ ’́¬¡ ‰π‚µ√‡®π (‡π◊ÈÕª°µ‘)
øÕ øÕ√—  (‡π◊ÈÕª°µ‘) ·≈–·¡°π’‡´’¬¡ (‡π◊ÈÕª°µ‘) ¡’§à“
µË”°«à“  ”À√—∫„π‡π◊ÈÕº≈¡—ß§ÿ¥æ∫«à“∏“µÿ‚æ·∑ ‡´’¬¡ (‡π◊ÈÕ
ª°µ‘) ·§≈‡´’¬¡ ·≈–‚∫√Õπ¡’§à“ Ÿß°«à“ ·≈–ª√‘¡“≥∏“µÿ
‰π‚µ√‡®π øÕ øÕ√—  ·¡°π’‡´’¬¡ ·≈–‚æ·∑ ‡´’¬¡ (‡π◊ÈÕ
·°â«) ¡’§à“µË”°«à“

 √ÿª

„π™à«ß°“√æ—≤π“¢Õßµâπ¡—ß§ÿ¥„π√Õ∫ªïπ—Èπµâπ¡—ß§ÿ¥
µâÕß°“√∏“µÿ‰π‚µ√‡®π  ‚æ·∑ ‡´’¬¡  ·¡°π’‡´’¬¡  ·≈–
°”¡–∂—π®“°¥‘π¡“°„π™à«ß°àÕπÕÕ°¥Õ°  µâÕß°“√∏“µÿ
‰π‚µ√‡®π  ‚æ·∑ ‡´’¬¡  °”¡–∂—π  ·≈–‚∫√Õπ¡“°„π
™à«ßÕÕ°¥Õ° µâÕß°“√∏“µÿ‚æ·∑ ‡ ’́¬¡ ·§≈‡ ’́¬¡ ·≈–
·¡°π’‡´’¬¡¡“°„π™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈ (À≈—ß
¥Õ°∫“π®πº≈Õ“¬ÿ 7  —ª¥“Àå) ·≈–µâÕß°“√∏“µÿøÕ øÕ√— 
„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õßº≈®π∂÷ß‡°Á∫‡°’Ë¬«
º≈º≈‘µ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ ·≈–„π¢≥–‡¥’¬«°—πµâπ¡—ß§ÿ¥
µâÕß°“√∏“µÿ·§≈‡´’¬¡®“° à«π¢Õß√“° °‘Ëß ·≈–„∫ ¡“°
∑’Ë ÿ¥„π√–¬–°àÕπÕÕ°¥Õ° µâÕß°“√∏“µÿ·¡°π’‡´’¬¡ ·≈–
°”¡–∂—π¡“°„π√–¬–ÕÕ°¥Õ° µâÕß°“√∏“µÿ‰π‚µ√‡®π¡“°„π
™à«ß·√°¢Õß√–¬–æ—≤π“°“√¢Õßº≈ ·≈–∏“µÿ‚æ·∑ ‡´’¬¡
·¡°π’‡´’¬¡ ·≈–‚∫√Õπ„π™à«ß∑â“¬¢Õß√–¬–æ—≤π“°“√¢Õß
º≈®π∂÷ß‡°Á∫‡°’Ë¬«º≈º≈‘µ¡“°°«à“™à«ß‡«≈“Õ◊Ëπ ·≈–¡’°“√
 – ¡∏“µÿ‰π‚µ√‡®π ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ ·≈–‚∫√Õπ
„π‡ª≈◊Õ°º≈‡π◊ÈÕª°µ‘ Ÿß°«à“„π‡ª≈◊Õ°º≈‡π◊ÈÕ·°â« „π¢≥–
∑’Ë∏“µÿ‚æ·∑ ‡´’¬¡ ·§≈‡´’¬¡ °”¡–∂—π ·≈–‚∫√Õπ – ¡
„π‡π◊ÈÕº≈‡π◊ÈÕª°µ‘ Ÿß°«à“„πº≈‡π◊ÈÕ·°â«
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