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Abstract
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Effect of canopy manipulation on growth and yield of mangosteen
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A pruning trial was established to investigate the effect of canopy manipulation on growth and yield
of mangosteen under field conditions at The-Pha research station, Songkhla province. Forty 7-year-old
mangosteen trees were used and the study designed as randomized complete blocks with 4 treatments in 10
replicates. The treatments were as follows: 1. control or no-pruning (T1), 2. cutting upper one along one side
of each tier of branches along the main stem (T2), 3. cutting one tier of branches with the upper tier along
the main stem remaining (T3) and 4. top-cutting at 3-meter plant height (T4). It was found that 1 year after
pruning, the trees in T2 exhibited highest relative plant height and longest branch length after pruning (6.63
m /4 month and 35.31 cm /4 month, respectively). First-year bearing was found only in T1 and T4, and the
fruit yields in T1 and T4 were (3.13 and 2.31 kg/tree, respectively). It was remarkable that light transmission
through plant canopy in T4 gave the highest photosynthetically active radiation PAR (48.55%), but T1 the
lowest PAR (2.46%). Thus, the plant growth in T4 was greater than in T1, and the mangosteen trees in T4
also exhibited high root proliferation. From the result, it is suggested that canopy manipulation of T4 is an
appropriate method.
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°“√∑¥≈Õß‡æ◊ËÕ»÷°…“º≈¢Õß°“√®—¥°“√∑√ßæÿà¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ ·≈–º≈º≈‘µ¢Õß¡—ß§ÿ¥ ‰¥â∑”∑’Ë ∂“π’«‘®—¬

·≈–Ωñ°¿“§ π“¡‡∑æ“ ®—ßÀ«—¥ ß¢≈“  ‚¥¬„™âµâπ¡—ß§ÿ¥Õ“¬ÿ 7 ªï  ®”π«π 40 µâπ  «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡„π

∫≈ÁÕ° ¡’ 4 «‘∏’∑¥≈Õß 10 ´È” §◊Õ  1. §«∫§ÿ¡À√◊Õ‰¡àµ—¥·µàß (T1)  2. µ—¥°‘Ëß§Ÿàª√“ßÕÕ°¥â“πÀπ÷Ëß (T2)  3. µ—¥§Ÿàª√“ß

ÕÕ°·∫∫§Ÿà‡«âπ§Ÿà (T3)  4. µ—¥¬Õ¥„Àâ‡À≈◊Õµâπ Ÿß 3 ‡¡µ√®“°æ◊Èπ¥‘π (T4) æ∫«à“ À≈—ß®“°µ—¥·µàß∑√ßæÿà¡ 1 ªï  «‘∏’

∑¥≈Õß∑’Ë 2 ∑’Ëµ—¥·µàß∑√ßæÿà¡ª√‘¡“≥¡“° „Àâ§«“¡ Ÿß·≈–§«“¡¬“«°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥ 6.63 ‡¡µ√/4 ‡¥◊Õπ ·≈– 35.31

‡´πµ‘‡¡µ√/4 ‡¥◊Õπ µ“¡≈”¥—∫ °“√µ‘¥º≈„πªï·√°æ∫„π«‘∏’∑¥≈Õß∑’Ë 1 ·≈– 4  ‡∑à“π—Èπ ‚¥¬¡’º≈º≈‘µ 3.13 ·≈– 2.31

°°./µâπ µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡«‘∏’∑¥≈Õß∑’Ë 4 ´÷Ëßµ—¥¬Õ¥ÕÕ°„Àâ‡À≈◊Õµâπ Ÿß 3 ‡¡µ√®“°æ◊Èπ¥‘π ∑”„Àâ
 
‰¥â√—∫· ß„π

∑√ßæÿà¡‡æ‘Ë¡¡“°¢÷Èπ‚¥¬¡’§à“‡ªÕ√å‡´Áπµå¢Õß· ß∑’Ë àÕßºà“π∑√ßæÿà¡ Ÿß ÿ¥ ‡∑à“°—∫ 48.55% „π¢≥–∑’Ë«‘∏’∑¥≈Õß∑’Ë 1 À√◊Õ

µâπ§«∫§ÿ¡ ¡’§à“‡ªÕ√å‡´Áπµå¢Õß· ß∑’Ë àÕßºà“π∑√ßæÿà¡µË” ÿ¥‡∑à“°—∫ 2.46%  ¥—ßπ—Èπ«‘∏’∑¥≈Õß∑’Ë 4 ®÷ß¡’°“√‡®√‘≠

‡µ‘∫‚µ Ÿß°«à“«‘∏’∑¥≈Õß∑’Ë 1  àßº≈„Àâ¡’°“√°√–®“¬µ—«¢Õß√“° Ÿß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„π¥â“πº≈º≈‘µ æ∫

«à“ „Àâº≈º≈‘µ∑’Ë¡’¢π“¥„À≠à·≈–¡’§ÿ≥¿“æ¥’ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’∑¥≈Õß∑’Ë 1 ´÷Ëß¡’º≈®”π«π¡“°·µàº≈¡’¢π“¥‡≈Á°

®“°°“√∑¥≈Õß§√—Èßπ’È·π–π”‰¥â«à“ °“√®—¥°“√∑√ßæÿà¡·∫∫«‘∏’∑¥≈Õß∑’Ë 4 ¡’·π«‚πâ¡∑’Ë®–‡ªìπ«‘∏’∑’Ë‡À¡“– ¡„π°“√

®—¥°“√∑√ßæÿà¡¢Õß¡—ß§ÿ¥

¡—ß§ÿ¥‡ªìπ‰¡âº≈∑’Ë¡’»—°¬¿“æ Ÿß„π°“√ àßÕÕ°¢Õß
ª√–‡∑»‰∑¬ ¥—ßπ—Èπ°“√º≈‘µ®÷ß‡πâπ∑’Ë§ÿ≥¿“æ‡æ◊ËÕ°“√ àßÕÕ°
°“√ª√—∫ª√ÿß°“√®—¥°“√ «π®÷ß¡’∫∑∫“∑ ”§—≠„π°“√¬°√–¥—∫
§ÿ≥¿“æº≈„Àâ‰¥â¡“µ√∞“π ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√µ—¥·µàß∑√ß
æÿà¡Õ¬à“ß‡À¡“– ¡ ‡æ◊ËÕ„Àâ· ß àÕßºà“π‡¢â“‰ª„π∑√ßæÿà¡´÷Ëß
®–™à«¬„Àâ„∫¡—ß§ÿ¥¡’°“√ —ß‡§√“–Àå· ß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
‡π◊ËÕß®“°¡—ß§ÿ¥‡ªìπ‰¡âº≈∑’Ë¡’∑√ßæÿà¡Àπ“·πàπ (Yaacob and
Tindall, 1995) Sakdiseata ·≈–§≥– (2000) ‰¥â∑¥≈Õß
µ—¥·µàß¬Õ¥·≈–µ—¥·µàß„∫„π∑√ßæÿà¡·∫∫µà“ßÊ ·≈–æ∫«à“
°“√µ—¥¬Õ¥„Àâ· ß àÕßºà“π‡¢â“‰ª„π∑√ßæÿà¡ “¡“√∂™à«¬„Àâ
¡—ß§ÿ¥„Àâº≈º≈‘µ Ÿß·≈–¡’°“√„™âπÈ”‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¥â«¬
∑—Èßπ’Èπà“®–‡ªìπº≈¡“®“°™à«¬„Àâæ◊™¡’°“√ —ß‡§√“–· ß‰¥â¥’
(°«‘»«å, 2546) ‡™àπ‡¥’¬«°—π‰¥â¡’°“√√“¬ß“π°“√µ—¥·µàß∑√ß
æÿà¡„π‰¡âº≈‡¢µÀπ“«À≈“¬™π‘¥·≈–™à«¬„Àâæ◊™‰¥â√—∫· ß∑—Ë«
∂÷ß„π∑√ßæÿà¡Õ¬à“ß ¡Ë”‡ ¡Õ  àßº≈„Àâº≈º≈‘µ Ÿß¢÷Èπ·≈–¬°
√–¥—∫§ÿ≥¿“æº≈¥â«¬ ¥—ß∑’Ë¡’°“√√“¬ß“π„π·Õª‡ªîô≈ (Asada
and Arakawa, 2000; Buler et al., 2001; Mika, 1992a;
Mika, 1992b; Cheryl et al., 2002)  ·≈–·π§∑“√’π
Caruso et al., 1998; Caruso et al., 2001) ®“°√“¬ß“π

¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“°“√µ—¥·µàß∑√ßæÿà¡¡’§«“¡ ”§—≠µàÕ
ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õßº≈º≈‘µ¢Õß‰¡âº≈  ”À√—∫µâπ¡—ß§ÿ¥
∑’Ë‰¡à¡’°“√µ—¥·µàß°‘ËßÀ√◊Õª≈àÕ¬„Àâ¡’∑√ßæÿà¡·πàπ∑÷∫ À√◊Õ¡’√à¡
‡ß“„π∑√ßæÿà¡¡“°  àßº≈„Àâº≈‘µπâÕ¬°«à“µâπ∑’Ë‰¥â√—∫°“√µ—¥
·µàß∑√ßæÿà¡ (Sakdiseata et al., 2000) ¥—ßπ—Èπ°“√∑¥≈Õß
π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß«‘∏’°“√µ—¥¬Õ¥
°“√µ—¥·µàß°‘Ëß·≈–ª√“ß‡æ◊ËÕ„Àâ· ß àÕßºà“π‡¢â“‰ª„π∑√ßæÿà¡
‰¥â¡“°¢÷Èπ ·≈–µâπ∑’Ë‰¡à¡’°“√µ—¥·µàßÀ√◊Õ§«∫§ÿ¡ ‡æ◊ËÕª√–‡¡‘π
°“√µÕ∫ πÕß¢Õßµâπ¡—ß§ÿ¥„π¥â“π°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√
„Àâº≈º≈‘µ

Õÿª°√≥å·≈–«‘∏’°“√

∑”°“√∑¥≈Õß ≥  ∂“π’«‘®—¬·≈–Ωñ°¿“§ π“¡‡∑æ“
§≥–∑√—æ¬“°√∏√√¡™“µ‘  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
«‘∑¬“‡¢µÀ“¥„À≠à √–À«à“ß‡¥◊Õπµÿ≈“§¡ 2547- ¡°√“§¡
2549 §—¥‡≈◊Õ°µâπ¡—ß§ÿ¥Õ“¬ÿ 7 ªï∑’Ë ¡∫Ÿ√≥å ·≈–¡’¢π“¥
 ¡Ë”‡ ¡Õ®”π«π 40 µâπ  «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡„π
∫≈ÁÕ° (randomized complete block design) ª√–°Õ∫
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¥â«¬ 4 «‘∏’∑¥≈Õß (Figure 1) ·µà≈–«‘∏’∑¥≈Õß∑” 10 ´È”
‰¥â·°à

«‘∏’∑¥≈Õß∑’Ë 1  §«∫§ÿ¡À√◊Õ‰¡àµ—¥·µàß (T1)
«‘∏’∑¥≈Õß∑’Ë 2  µ—¥°‘Ëß§Ÿàª√“ßÕÕ°¥â“πÀπ÷Ëß (T2)
«‘∏’∑¥≈Õß∑’Ë 3  µ—¥§Ÿàª√“ßÕÕ°·∫∫§Ÿ‡«âπ§Ÿà (T3)
«‘∏’∑¥≈Õß∑’Ë 4 µ—¥¬Õ¥„Àâ‡À≈◊Õµâπ Ÿß 3 ‡¡µ√ ®“°

æ◊Èπ¥‘π (T4)
∫”√ÿßµâπ„Àâ ¡∫Ÿ√≥å‚¥¬„™âªÿÜ¬«‘∑¬“»“ µ√å Ÿµ√ 15-

15-15, 8-24-24 Õ¬à“ß≈– 1 °°./µâπ ·≈–ªÿÜ¬∑“ß„∫ Ÿµ√
16-12-0 + ∏“µÿÕ“À“√‡ √‘¡ +  “√®—∫„∫ °àÕπ°“√ÕÕ°¥Õ°

„ÀâªÿÜ¬∑“ß¥‘π Ÿµ√ 13-13-21 ·≈–ªÿÜ¬∑“ß„∫ 7-13-34+12.5
Zn + ∏“µÿÕ“À“√‡ √‘¡ +  “√®—∫„∫  À≈—ß°“√µ‘¥º≈„ÀâπÈ”
„π°√≥’∑’ËΩπ∑‘Èß™à«ß ‡°Á∫¢âÕ¡Ÿ≈ ¿“æÕ“°“»„π™à«ß°“√∑¥≈Õß
®“° ∂“π’Õ“°“»‡°…µ√§ÕÀß å  Õ.À“¥„À≠à ®. ß¢≈“ ∑”°“√
‡°Á∫¢âÕ¡Ÿ≈À≈—ß®“°µ—¥·µàß∑√ßæÿà¡ 8 ‡¥◊Õπ ‰¥â·°à  ¿“æ
·«¥≈âÕ¡∫√‘‡«≥∑√ßæÿà¡¢Õß¡—ß§ÿ¥ ª√–°Õ∫¥â«¬ ª√‘¡“≥· ß
∑’Ë àÕßºà“π∑√ßæÿà¡‚¥¬„™â‡§√◊ËÕß«—¥§«“¡‡¢â¡· ß (LI-190SA
Quantum sensor, LI-COR, U.S.A.)  «—¥· ß„π‡«≈“
11.00-13.00 π. ́ ÷Ëß‡ªìπ‡«≈“∑’Ë· ß ¡’ª√‘¡“≥ Ÿß ÿ¥  ª√‘¡“≥
· ß∫√‘‡«≥¥â“ππÕ°·≈–¥â“π„π·ª≈ß∑¥≈Õß ‚¥¬„™â‡§√◊ËÕß

Figure 1. Canopy manipulation of  treatments.
(a) control on no-pruning (T1)
(b) cutting upper one along one side of each tier of branches along the main stem

(T2)
(c) cutting one tier of branches with the upper tier along the main stem remaining

(T3)
(d) top-cutting at 3 meter plant height (T4)
(       position of  cutting)
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«—¥§«“¡‡¢â¡· ß (LI-250 Light meter) «—¥§«“¡‡¢â¡· ß
µ—Èß·µà‡«≈“ 8.00, 10.00, 12.00, 14.00 ·≈–16.00 π.
°“√µÕ∫ πÕß∑“ß √’√«‘∑¬“¢Õß¡—ß§ÿ¥ ‰¥â·°à °“√™—°π”°“√
‡ªî¥ª“°„∫ ‚¥¬„™â‡§√◊ËÕß«—¥°“√™—°π”°“√‡ªî¥ª“°„∫ (AP4 :
Delta, U.K.) ·≈–»—°¬å¢ÕßπÈ”„π„∫‚¥¬„™â‡§√◊ËÕß«—¥§à“»—°¬å
¢ÕßπÈ”„π„∫ (PMS, U.S.A.) √–À«à“ß‡«≈“ 8.00, 10.00,
12.00, 14.00 ·≈– 16.00 π. ‚¥¬„™â„∫„π√–¬–‡æ ≈“¥
3 „∫/´È”/§√—Èß∑’Ë«—¥ ‡≈◊Õ°„∫∑’Ë· ß àÕß∂÷ß∫√‘‡«≥ à«π∫π °≈“ß
·≈– à«π≈à“ß¢Õß∑√ßæÿà¡ ∑”°“√«—¥¢âÕ¡Ÿ≈„π√Õ∫«—π∑ÿ°Ê 2
™—Ë«‚¡ß  π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬·≈– √â“ß°√“ø  «—¥°“√
‡®√‘≠‡µ‘∫‚µ¢Õß¡—ß§ÿ¥ µ—Èß·µà‡√‘Ë¡∑”°“√∑¥≈Õß ‚¥¬∑”°“√
«—¥∑ÿ°Ê 2 ‡¥◊Õπ ‰¥â·°à §«“¡ Ÿß∑’Ë‡æ‘Ë¡¢÷Èπ‚¥¬«—¥®“°√–¥—∫
æ◊Èπ¥‘π∂÷ß¬Õ¥π”¡“À“§à“‡©≈’Ë¬§«“¡ Ÿß∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß¡—ß§ÿ¥
‡ âπºà“π»Ÿπ¬å°≈“ß∑√ßæÿà¡∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬«—¥®“°¢Õ∫∑√ßæÿà¡
∑“ß∑‘»µ–«—πÕÕ°∂÷ß∑‘»µ–«—πµ° ·≈–∑‘»‡Àπ◊Õ∂÷ß∑‘»„µâ π”
§à“∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬ §«“¡¬“«¢Õß°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬∑”°“√
‡≈◊Õ°°‘Ëßª≈“¬¬Õ¥√Õ∫∑√ßæÿà¡∑’Ë¡’¢π“¥‡∑à“°—π®”π«π 5 °‘Ëß
µàÕµâπµ‘¥ªÑ“¬∑”‡§√◊ËÕßÀ¡“¬π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬·≈–
 √â“ß°√“ø  ‡ªÕ√å‡´Áπµå°“√·µ°„∫„À¡à  ‚¥¬·∫àß∑√ßæÿà¡ÕÕ°
‡ªìπ 4 ¥â“π ¥â“π≈– 100% §◊Õ¥â“π∑‘»‡Àπ◊Õ ∑‘»„µâ ∑‘»
µ–«—πÕÕ° ·≈–∑‘»µ–«—πµ° „Àâ§–·ππ°“√·µ°„∫„À¡à‡ªìπ
‡ªÕ√å‡ Á́πµåµ“¡∑‘»π—ÈπÊ ·≈â«π”§à“∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬ ‡°Á∫
¢âÕ¡Ÿ≈°“√°√–®“¬µ—«¢Õß√“°À≈—ß®“°µ—¥·µàß∑√ßæÿà¡ 8 ‡¥◊Õπ
‚¥¬‡®“–¥‘π∑’Ë§«“¡≈÷° 20, 40 ·≈– 60 ´¡. ∑”°“√·¬°
√“°ÕÕ°®“°¥‘π·≈â«π”‰ª«—¥§«“¡¬“«√“° ‚¥¬„™â‡§√◊ËÕß¡◊Õ
leaf area meter ¿“¬„µâ‚ª√·°√¡ DIAS root length
πÕ°®“°π’È∑”°“√»÷°…“∑‘»∑“ß ·≈–≈—°…≥–°“√·µ°°‘Ëß¿“¬„π
∑√ßæÿà¡‚¥¬„™â‡¢Á¡∑‘»∑“∫∫√‘‡«≥°‘Ëß¿“¬„π∑√ßæÿà¡ «‘‡§√“–Àå
§ÿ≥¿“æ¢Õßº≈º≈‘µ ‰¥â·°à ª√‘¡“≥º≈º≈‘µ ‚¥¬™—ËßπÈ”Àπ—°
º≈√«¡∑—ÈßÀ¡¥„π·µà≈– ‘Ëß∑¥≈Õß  §ÿ≥¿“æº≈º≈‘µ‚¥¬ ÿà¡
º≈º≈‘µ 10 º≈/µâπ ∑” 3 ´È” ‰¥â·°à πÈ”Àπ—°º≈ ¢π“¥º≈
‚¥¬«—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õßº≈ ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬ πÈ”
‰¥â ª√‘¡“≥°√¥∑’Ë‰∑‡∑√µ‰¥â„π√Ÿª¢Õß°√¥´‘µ√‘°

º≈°“√∑¥≈Õß

®“°°“√»÷°…“º≈¢Õß°“√µ—¥·µàß∑√ßæÿà¡µàÕ°“√‡®√‘≠
‡µ‘∫‚µ ·≈–º≈º≈‘µ¢Õß¡—ß§ÿ¥∑’Ëª≈Ÿ°√à«¡„π «π¡–æ√â“« æ∫

«à“ ¿“æ·«¥≈âÕ¡„π∫√‘‡«≥æ◊Èπ∑’Ë¢Õß®—ßÀ«—¥ ß¢≈“ µ—Èß·µà
‡¥◊Õπµÿ≈“§¡  2547 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2548 æ∫«à“¡’
ª√‘¡“≥πÈ”Ωπ Ÿß ÿ¥ 947.60 ¡¡. „π‡¥◊Õπ∏—π«“§¡ 2548  ·≈–
ª√‘¡“≥πÈ”ΩπµË” ÿ¥ 1.8 ¡¡. „π‡¥◊Õπ°ÿ¡¿“æ—π∏å 2548  °“√
√–‡À¬¢ÕßπÈ” Ÿß ÿ¥ 186 ¡¡. „π‡¥◊Õπ¡’π“§¡ 2548  °“√
√–‡À¬¢ÕßπÈ”µË” ÿ¥ 83.7 ¡¡. „π‡¥◊Õπ∏—π«“§¡ 2548  Õÿ≥À¿Ÿ¡‘
‡©≈’Ë¬ Ÿß ÿ¥ 35.60oC „π‡¥◊Õπ‡¡…“¬π 2548  Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬µË”
 ÿ¥ 23.6oC „π‡¥◊Õπ∏—π«“§¡ 2548   ”À√—∫¡—ß§ÿ¥„π·ª≈ß
∑¥≈Õß‡π◊ËÕß®“°‰¥â√—∫ ¿“æÕ“°“»∑’Ë§àÕπ¢â“ß·ª√ª√«πµ—Èß·µà
‡√‘Ë¡∑”°“√∑¥≈Õß„π‡¥◊Õπµÿ≈“§¡ 2547 - ∏—π«“§¡ 2548
‚¥¬¡—ß§ÿ¥®–·µ°¬Õ¥ÕàÕπ 3 ™à«ß§◊Õ „π‡¥◊Õπæƒ»®‘°“¬π-
∏—π«“§¡ 2547  °ÿ¡¿“æ—π∏å-¡‘∂ÿπ“¬π 2548  ·≈–µÿ≈“§¡-
∏—π«“§¡ 2548   à«πª≈“¬‡¥◊Õπ°—π¬“¬π 2548 ¡—ß§ÿ¥®÷ß
‡√‘Ë¡∑¬Õ¬ÕÕ°¥Õ°„π™à«ßπÕ°ƒ¥Ÿ°“≈  (Figure 2)

°“√»÷°…“∑‘»∑“ß·≈–≈—°…≥–°“√·µ°°‘Ëß¿“¬„π∑√ßæÿà¡

µâπ¡—ß§ÿ¥∑’Ë§«∫§ÿ¡®–¡’°“√·µ°°‘Ëß·¢πßÕÕ°®“°
≈”µâπ¿“¬„π∑√ßæÿà¡  ‡ªìπ√—»¡’√Õ∫≈”µâπ®”π«π 15 §Ÿà°‘Ëß
°“√·µ°¢Õß°‘Ëß¡’™à«ßÀà“ß 160o - 200o  µâπ¡—ß§ÿ¥∑’Ëµ—¥°‘Ëß§Ÿà
ª√“ßÕÕ°¢â“ßÀπ÷Ëß ¡’°“√·µ°°‘Ëß·¢πßÕÕ°®“°≈”µâπ¿“¬„π
∑√ßæÿà¡‡ªìπ√—»¡’√Õ∫≈”µâπ®”π«π 18 °‘Ëß  µâπ¡—ß§ÿ¥∑’Ëµ—¥§Ÿà
ª√“ßÕÕ°·∫∫§Ÿà‡«âπ§Ÿà ¡’°“√·µ°°‘Ëß·¢πßÕÕ°®“°≈”µâπ¿“¬
„π∑√ßæÿà¡‡ªìπ√—»¡’√Õ∫≈”µâπ®”π«π 9 §Ÿà°‘Ëß  °“√·µ°¢Õß
°‘Ëß¡’™à«ßÀà“ß 150o - 310o  µâπ¡—ß§ÿ¥∑’Ëµ—¥¬Õ¥ÕÕ°„Àâ‡À≈◊Õ
µâπ Ÿß 3 ‡¡µ√®“°æ◊Èπ¥‘π ¡’°“√·µ°°‘Ëß·¢πßÕÕ°®“°≈”µâπ
¿“¬„π∑√ßæÿà¡‡ªìπ√—»¡’√Õ∫≈”µâπ®”π«π 11 §Ÿà°‘Ëß  °“√·µ°
°‘Ëß¡’™à«ßÀà“ß  130o - 200o (Figure 3)

°“√‡®√‘≠‡µ‘∫‚µ

®“°°“√‡ª√’¬∫‡∑’¬∫°“√‡®√‘≠‡µ‘∫„π 4 °“√∑¥≈Õß
À≈—ß®“°µ—¥·µàß∑√ßæÿà¡ 1 ªï æ∫«à“ §à“‡©≈’Ë¬Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ (§«“¡ Ÿß∑’Ë‡æ‘Ë¡¢÷Èπ) ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß
¡’π—¬ ”§—≠√–À«à“ß«‘∏’∑¥≈Õß∑’Ë 1 °—∫«‘∏’∑¥≈Õß∑’Ë 2 ·≈– 3
‚¥¬«‘∏’∑¥≈Õß∑’Ë 2 „Àâ§à“ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 6.63 ´¡. √Õß≈ß¡“
§◊Õ «‘∏’∑¥≈Õß∑’Ë 3 ·≈–«‘∏’∑¥≈Õß∑’Ë 1 „Àâ§à“ 5.53 ´¡. ·≈–
2.58 ´¡. µ“¡≈”¥—∫  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡¬“«
¢Õß°‘Ëß„π·µà≈–«‘∏’∑¥≈Õß∑’Ë¬◊¥ÕÕ°¡“®“°‡¥‘¡À≈—ß®“°µ—¥·µàß
æ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠√–À«à“ß«‘∏’
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Figure 2. Monthly rainfall, pan evaporation, maximum and minimum temperature during
October 2004 - December 2005. Data from Koh Hong meteorological station, Hat
Yai, Songkhla, Thailand.

Figure 3. The direction of  branching out in the 4 treatments of pruning.
(a) control (T1)
(b) cutting upper one along one side of each tier of branches along the main stem

(T2)
(c) cutting one tier of branches with the upper tier along the main stem remaining

(T3)
(d) top- cutting at 3 meter plant height (T4)

                         (number on each line indicates branch numbeer  or tier number counted from
the lowest position of the canopy by clockwise)
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Effect of canopy manipulation on growth and yield on mangosteen

Hadloh, P. and Sdoodee, S.

∑¥≈Õß∑’Ë 1 °—∫«‘∏’∑¥≈Õß∑’Ë 2 ·≈– 3  à«π«‘∏’∑¥≈Õß∑’Ë 4
‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘°—∫«‘∏’∑¥≈ÕßÕ◊Ëπ‚¥¬«‘∏’∑¥≈Õß∑’Ë
3 „Àâ§à“ Ÿß ÿ¥‡∑à“°—∫ 38.33 ´¡. √Õß≈ß¡“§◊Õ «‘∏’∑¥≈Õß∑’Ë
2, 4  ·≈– 1 ∑’Ë „Àâ§à“ 37.29, 32.48 ·≈– 28.86 ´¡. µ“¡
≈”¥—∫ ·µà‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‡ âπºà“π»Ÿπ¬å°≈“ß
∑√ßæÿà¡ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘  à«π‡ªÕ√å‡´Áπµå
°“√·µ°„∫„À¡à æ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬
 ”§—≠¬‘Ëß√–À«à“ß«‘∏’∑¥≈Õß∑’Ë 1 ·≈– 4 °—∫«‘∏’∑¥≈Õß∑’Ë 2
·≈– 3 ‚¥¬«‘∏’∑¥≈Õß∑’Ë 1 „Àâ§à“ Ÿß∑’Ë ÿ¥ 68.21 ‡ªÕ√å‡´Áπµå
√Õß≈ß¡“§◊Õ «‘∏’∑¥≈Õß∑’Ë 4, 2 ·≈– 3 ∑’Ë „Àâ§à“ 66.96,
41.25 ·≈– 34.64% µ“¡≈”¥—∫ (Figure 4)

§«“¡Àπ“·πàπ¢Õß√“°¡—ß§ÿ¥

‡¡◊ËÕ∑”°“√‡°Á∫¢âÕ¡Ÿ≈°“√°√–®“¬µ—«¢Õß√“°À≈—ß®“°
µ—¥·µàß∑√ßæÿà¡¡—ß§ÿ¥ 8 ‡¥◊Õπ æ∫«à“¡—ß§ÿ¥„π«‘∏’∑¥≈Õß¡’
§«“¡Àπ“·πàπ¢Õß√“° Ÿß∑’Ë ÿ¥∑’Ë√–¥—∫§«“¡≈÷° 0-20 ´¡.
®“°º‘«¥‘π„π∑ÿ°√–¥—∫¢Õß°“√µ—¥·µàß∑√ßæÿà¡ ·≈–√–¥—∫§«“¡
Àπ“·πàπ¢Õß√“°¡—ß§ÿ¥®–≈¥≈ßµ“¡√–¥—∫§«“¡≈÷°¢Õß¥‘π∑—Èß
∑’Ë√–¬– 1 ‡¡µ√ ·≈– 2 ‡¡µ√ ®“°‚§πµâπ¡—ß§ÿ¥  ‚¥¬«‘∏’

∑¥≈Õß∑’Ë 4 ¡’§«“¡Àπ“·πàπ¢Õß√“° Ÿß∑’Ë ÿ¥∑’Ë√–¥—∫§«“¡≈÷°
0-20, 20-40 ·≈– 40-60 ∑’Ë√–¬–Àà“ß 1 ‡¡µ√®“°‚§πµâπ
¡—ß§ÿ¥ §◊Õ 278.05, 269.52 ·≈– 182.65 ´¡. µ“¡≈”¥—∫
∑’Ë√–¥—∫ 40-60 ´¡. æ∫«à“ √“°¡—ß§ÿ¥„π«‘∏’∑¥≈Õß∑’Ë 1 ¡’§à“
πâÕ¬∑’Ë ÿ¥ §◊Õ 32.18 ´¡.  à«π∑’Ë√–¬–Àà“ß 2 ‡¡µ√®“°‚§π
µâπ¡—ß§ÿ¥ æ∫«à“ «‘∏’∑¥≈Õß∑’Ë 1 ¡’§à“§«“¡Àπ“·πàπ¢Õß√“°
¡—ß§ÿ¥∑’Ë√–¥—∫§«“¡≈÷°  0-20,  20-40  ·≈–  40-60  ´¡.
πâÕ¬∑’Ë ÿ¥ §◊Õ 98.65, 32.58 ·≈– 35.4 ´¡. µ“¡≈”¥—∫
(Figure 5)

ª√‘¡“≥· ß∑’Ë àÕßºà“π∑√ßæÿà¡

À≈—ß®“°∑”°“√µ—¥·µàß∑√ßæÿà¡ 8 ‡¥◊Õπ æ∫«à“ µâπ
¡—ß§ÿ¥„π«‘∏’∑¥≈Õß∑’Ë 1 ¡’‡ªÕ√å‡´Áπµå¢Õß· ß∑’Ë àÕßºà“π∑√ß
æÿà¡πâÕ¬∑’Ë ÿ¥∑’Ë√–¥—∫∫π °≈“ß ·≈–≈à“ß ¢Õß∑√ßæÿà¡   à«π
«‘∏’∑¥≈Õß∑’Ë 2 ·≈– 3 ¡’‡ªÕ√å‡´Áπµå¢Õß· ß∑’Ë àÕßºà“π∑√ß
æÿà¡ Ÿß°«à“«‘∏’∑¥≈Õß∑’Ë 4 ‚¥¬«‘∏’∑¥≈Õß∑’Ë 3 ¡’‡ªÕ√å‡´Áπµå
¢Õß· ß∑’Ë àÕßºà“π∑√ßæÿà¡ Ÿß ÿ¥ ‡∑à“°—∫ 80.42%  ·≈–µË”
 ÿ¥‡∑à“°—∫ 17.76% ´÷Ëß¡’§à“ Ÿß°«à“«‘∏’∑¥≈ÕßÕ◊ËπÊ ∑—Èß “¡
√–¥—∫ (Figure 6)

Figure 4. Average relative plant height (a) branch of long lengthy after pruning (b) canopy
diameter (c) percentage of leaf flushing (d) in the 4 treatments of pruning at 6
months after pruning.
Notes : There was no relative plant height in T4.

* Bar graph with difference letters are significantly different (p < 0.05) by
LSD
ns =  no significant difference

(m
)



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 3  æ.§.
 

-
 

¡‘.¬. 2550
º≈Õ¢Õß°“√®—¥°“√∑√ßæÿà¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß¡—ß§ÿ¥

ª√– ‘∑∏‘Ï  À—¥‡≈“– ·≈–  “¬—≥Àå   ¥ÿ¥’621

πÈ”Àπ—°º≈º≈‘µ

πÈ”Àπ—°º≈º≈‘µµàÕµâπ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß
 ∂‘µ‘ ·µà¡’·π«‚πâ¡«à“«‘∏’∑¥≈Õß∑’Ë 1 „Àâ§à“ Ÿß°«à“«‘∏’∑¥≈Õß
∑’Ë 4 ‚¥¬„Àâ§à“‡∑à“°—∫ 3.13 ·≈– 2.31 °°. µ“¡≈”¥—∫
(Table 1)

§ÿ≥¿“æ¢Õßº≈¡—ß§ÿ¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥º≈„π 2 «‘∏’∑¥≈Õß∑’Ë„Àâº≈º≈‘µ

æ∫«à“°“√æ—≤π“¢Õßº≈„π«‘∏’∑¥≈Õß∑’Ë 4 ¡’§à“‡©≈’Ë¬‡ âπºà“π
»Ÿπ¬å°≈“ß¢Õßº≈‡æ‘Ë¡¢÷Èπ Ÿß°«à“¢π“¥¢Õßº≈„π«‘∏’∑¥≈Õß∑’Ë 1
Õ¬à“ßµàÕ‡π◊ËÕß (Figure 7)  àßº≈„Àâ¢π“¥º≈‡¡◊ËÕ‡°Á∫‡°’Ë¬«
®“°«‘∏’∑¥≈Õß∑’Ë 4 ¡’¢π“¥„À≠à°«à“„π«‘∏’∑¥≈Õß∑’Ë 1 Õ¬à“ß¡’
π—¬ ”§—≠¬‘Ëß (Table 2) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°º≈‡©≈’Ë¬
æ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ‚¥¬«‘∏’
∑¥≈Õß∑’Ë 4 „Àâ§à“ Ÿß°«à“«‘∏’∑¥≈Õß∑’Ë 1 ‡∑à“°—∫ 91.81 °√—¡
·≈– 74.46 °√—¡ µ“¡≈”¥—∫ ª√‘¡“≥°√¥∑’Ë‰∑‡∑√µ‰¥â æ∫«à“

Figure 5. Average root length density profile of mangosteen trees in the 4 treatments at 8
months after pruning.
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Effect of canopy manipulation on growth and yield on mangosteen

Hadloh, P. and Sdoodee, S.

Table 1. Average weight yield of  mangosteen trees
in T1 and T4 treatments.

Treatment Weight yield (kg)

T1 3.13
T4 2.31

T-test ns

ns  no significant difference
Note: There was no fruiting in T2 and T3

Table 2. Average fruit quality of  mangosteens in the treatments of T1 and T4.

Treatment Fruit weight Fruit diameter Titratable acidity TSS
(g) (mm) (%) (oBrix)

T1 74.46 52.33 0.38 17.24
T4 91.18 56.58 0.54 16.68

T-test ** ** ** *

* significant difference (p < 0.05)
** highly significant difference (p < 0.01)

Figure 6. Light distribution in the 4 training systems as % PAR measured at 3 levels (top,
center, bottom) from alleyway towards tree centre (TC) on either side of the tree.
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¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠‚¥¬«‘∏’∑¥≈Õß∑’Ë
4 „Àâ§à“ Ÿß°«à“«‘∏’∑¥≈Õß∑’Ë 1 ‡∑à“°—∫ 0.54% ·≈– 0.38%
µ“¡≈”¥—∫  à«πª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬πÈ”‰¥â æ∫«à“¡’§«“¡
·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠‚¥¬«‘∏’∑¥≈Õß∑’Ë 1 „Àâ§à“
 Ÿß°«à“«‘∏’∑¥≈Õß∑’Ë 4 ‡∑à“°—∫ 17.24 Õß»“∫√‘°´å ·≈– 16.68
Õß»“∫√‘°´å µ“¡≈”¥—∫ (Table 2)

«‘®“√≥åº≈°“√∑¥≈Õß

º≈®“°°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“°“√®—¥°“√∑√ßæÿà¡
¡’Õ‘∑∏‘æ≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ ·≈–º≈º≈‘µ¢Õß¡—ß§ÿ¥ ‚¥¬æ∫
«à“µâπ¡—ß§ÿ¥Õ“¬ÿ 7 ªï ∑’Ë¡’°“√µ—¥·µàß∑√ßæÿà¡·∫∫«‘∏’∑¥≈Õß∑’Ë
2 ·≈–«‘∏’∑¥≈Õß∑’Ë 3 ¡’°“√ àÕßºà“π¢Õß· ß‡¢â“‰ª¿“¬„π
∑√ßæÿà¡¥’∑’Ë ÿ¥   ∫√√®ß (2541) °≈à“««à“ ‡¡◊ËÕæ◊™‰¥â√—∫
· ß·¥¥Õ¬à“ß‡µÁ¡∑’Ë  „∫¬àÕ¡¡’°“√ —ß‡§√“–Àå· ßÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ  ·≈–‡¡◊ËÕ»÷°…“∂÷ß¥â“π°“√‡®√‘≠‡µ‘∫‚µ·≈–
æ—≤π“°“√¢Õßµâπ¡—ß§ÿ¥ æ∫«à“¡’§«“¡ Ÿß¢Õßµâπ·≈–§«“¡
¬“«¢Õß°‘Ëß∑’Ë¬◊¥ÕÕ°¡“®“°‡¥‘¡À≈—ß®“°µ—¥·µàß Ÿß°«à“«‘∏’
∑¥≈Õß§«∫§ÿ¡ Somerville (1996) Õâ“ß‚¥¬ °«‘»«å (2546)
°≈à“««à“ °“√‡≈◊Õ°°‘ËßÀ≈—°∑’Ë‡À¡“– ¡‚¥¬µ—¥°‘Ëß∑’Ë·¢àß¢—π°—π
ÕÕ°‰ª∑”„Àâµâπ‰¡â √â“ß‚§√ß √â“ß„Àâ‡ªìπ‰ªµ“¡√–∫∫°“√
®—¥°“√∑√ßµâπ∑’ËµâÕß°“√‰¥â  ·≈–®–¡’§«“¡ —¡æ—π∏å°—π°—∫
‡ªÕ√å‡´Áπµå°“√·µ°„∫„À¡à¿“¬„π∑√ßæÿà¡´÷Ëß°“√µ—¥·µàß°‘Ëß
ÕÕ°„πª√‘¡“≥∑’Ë¡“°‡°‘π‰ª„π«‘∏’∑¥≈Õß∑’Ë 2 ·≈– 3 ∑”„Àâ

µâπ¡—ß§ÿ¥‰¡à¡’„∫‡æ’¬ßæÕ ”À√—∫ √â“ßÕ“À“√‡æ◊ËÕ°“√ÕÕ°¥Õ°
·µàæ¬“¬“¡·µ°„∫„À¡àÀ≈“¬§√—Èß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’∑¥≈Õß
∑’Ë 1 ·≈– 4 ∑’Ë¡’°“√µ—¥·µàß∑√ßæÿà¡„πª√‘¡“≥∑’ËπâÕ¬°«à“ ‚¥¬
°“√·µ°„∫„À¡à®– Õ¥§≈âÕß°—∫ª√‘¡“≥πÈ”Ωπ ·≈–ª√‘¡“≥
§«“¡™◊Èπ„π™à«ß∑’Ë∑”°“√∑¥≈Õß  πæ (2539) °≈à“««à“ °“√
‡®√‘≠‡µ‘∫‚µ ·≈–°“√ÕÕ°¥Õ°µ‘¥º≈¢Õß¡—ß§ÿ¥®π‡°Á∫‡°’Ë¬«
‰¥â ®–¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡“°°—∫ª√‘¡“≥πÈ”Ωπ ·≈–
§«“¡™◊Èπ„π√Õ∫ªï  πÕ°®“°π’È°“√®—¥°“√∑√ßæÿà¡¬—ß¡’º≈µàÕ
°“√æ—≤π“¢Õß√“°¥â«¬ ‚¥¬À≈—ß®“°µ—¥·µàß∑√ßæÿà¡ 8 ‡¥◊Õπ
«‘∏’∑¥≈Õß∑’Ë 4 ®–¡’°“√°√–®“¬µ—«¢Õß√“°¥’∑’Ë ÿ¥∑’Ë√–¥—∫ 0-
40 ´¡. ‡π◊ËÕß®“°¡’°“√ àÕßºà“π¢Õß· ß‡¢â“‰ª¿“¬„π∑√ßæÿà¡
‰¥âÕ¬à“ßæÕ‡À¡“–  §™“∏“√ (2548) æ∫«à“ §«“¡Àπ“·πàπ
¢Õß√“°¡—ß§ÿ¥ Ÿß ÿ¥Õ¬Ÿà∑’Ë√–¥—∫ 0-20 ´¡. ®“°º‘«¥‘π

°“√µÕ∫ πÕß∑“ß √’√«‘∑¬“ æ∫«à“ °“√µ—¥·µàß∑√ß
æÿà¡‰¡à¡’º≈µàÕ§à“°“√™—°π”°“√‡ªî¥ª“°„∫ ·≈–§à“»—°¬å¢ÕßπÈ”
„π„∫   à«πª√‘¡“≥· ß∑’Ëµ°°√–∑∫∑√ßæÿà¡ æ∫«à“ µâπ¡—ß§ÿ¥
∑’Ë¡’°“√µ—¥·µàß∑√ßæÿà¡„πª√‘¡“≥¡“° ¡’ª√‘¡“≥¢Õß· ß∑’Ë
 àÕßºà“π‡¢â“‰ª„π∑√ßæÿà¡¡“°°«à“«‘∏’∑¥≈Õß∑’Ë¡’°“√µ—¥·µàß
∑√ßæÿà¡„πª√‘¡“≥πâÕ¬ ·≈– àßº≈‚¥¬µ√ßµàÕª√‘¡“≥§«“¡™◊Èπ
¥‘π∑’Ë∑”„Àâ«‘∏’∑¥≈Õß∑’Ë 2 ·≈– 3 ∑’Ëµ—¥·µàß∑√ßæÿà¡„πª√‘¡“≥
¡“°¡’°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥§«“¡™◊Èπ¥‘π≈¥≈ß¡“°∑’Ë ÿ¥
‡π◊ËÕß®“°¡—ß§ÿ¥‰¥â√—∫· ß·¥¥∑’Ë‡æ‘Ë¡¢÷Èπ ∑”„Àâ¡’°“√ Ÿ≠‡ ’¬πÈ”
ÕÕ°‰ª  àßº≈„Àâ¡’°“√¥÷ßπÈ”¡“„™â‡æ◊ËÕ√—°…“ ¡¥ÿ≈¢ÕßπÈ”„π
µâπæ◊™  Õ«¬™—¬ (2542) °≈à“««à“ §«“¡‡¢â¡· ß¡’º≈µàÕ°“√

Figure 7. Changes of average fruit diameter of mangosteens in the treatments of T1 and T4
after bloom until  harvest.
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‡ªî¥ª“°„∫‡¡◊ËÕ§«“¡‡¢â¡· ß Ÿß¢÷Èπª“°„∫®–‡ªî¥°«â“ß¢÷Èπ ¡’
°“√§“¬πÈ”·≈–°“√√–‡À¬¢ÕßπÈ”®“°¥‘π Ÿß¢÷Èπ¥â«¬  „π¥â“π
º≈º≈‘µ æ∫«à“«‘∏’∑¥≈Õß∑’Ë 4 ¡’°“√®—¥°“√∑√ßæÿà¡∑’Ë‡À¡“– ¡
∑’Ë ÿ¥‡π◊ËÕß®“°¡’°“√ àÕßºà“π¢Õß· ß„π∑√ßæÿà¡∑’ËæÕ‡À¡“–
∑”„Àâº≈º≈‘µ∑’Ë‰¥â¡’¢π“¥„À≠à·≈–¡’§ÿ≥¿“æ¥’  à«π«‘∏’∑¥≈Õß
∑’Ë 2 ·≈– 3 π—Èπ‰¡à¡’°“√„Àâº≈º≈‘µ„πªï·√°À≈—ß®“°µ—¥·µàß
´÷Ëß¡’ “‡Àµÿ¡“®“°°“√µ—¥·µàß„∫ÕÕ°¡“°‡°‘π‰ª ®÷ß‰¡à “¡“√∂
 √â“ßÕ“À“√‡æ’¬ßæÕµàÕ°“√„™â„π°“√ √â“ßµ“¥Õ° Jackson
(1986)  Õâ“ß‚¥¬  °«‘»√å  (2546)  √“¬ß“π«à“  °“√µ—¥·µàß
ª√–®”ªïπ—ÈπÀ“°¡’°“√µ—¥·µàßÕ¬à“ßÀπ—° ®–‰¡à¡’°“√ÕÕ°¥Õ°
‡π◊ËÕß®“°µâÕß„™â‡«≈“„π°“√‡µ‘∫‚µ∑“ß°‘Ëß„∫¬“«π“π¢÷Èπ ·≈–
√–ß—∫°“√ √â“ßµ“¥Õ° √«¡∑—Èß‡ ’¬ ¡¥ÿ≈¢ÕßŒÕ√å‚¡πæ◊™∑’Ë
‡°’Ë¬«°—∫°“√ √â“ßµ“¥Õ° πÕ°®“°π’È°“√µ—¥¬Õ¥„Àâµâπ¡—ß§ÿ¥¡’
¢π“¥§«“¡ Ÿß‡æ’¬ß 3 ‡¡µ√ „πµâπ¡—ß§ÿ¥Õ“¬ÿ 7 ªï ‰¡à¡’º≈
µàÕª√‘¡“≥º≈º≈‘µ‡π◊ËÕß®“°∫√‘‡«≥ à«π¬Õ¥¢Õßµâπ¡—ß§ÿ¥¡’
°“√µ‘¥º≈πâÕ¬°«à“∫√‘‡«≥ à«π°≈“ß·≈– à«π≈à“ß¢Õß∑√ßæÿà¡
´÷Ëßº≈°“√∑¥≈Õß§√—Èßπ’È§≈â“¬°—∫º≈°“√∑¥≈Õß¢Õß Sakdiseata
et al. (2001) ∑’Ëæ∫«à“ µâπ¡—ß§ÿ¥∑’Ëµ—¥¬Õ¥ 1.75 ‡¡µ√
 “¡“√∂„Àâº≈º≈‘µ∑’Ë¡’ª√‘¡“≥·≈–§ÿ≥¿“æ Ÿß ‡π◊ËÕß®“°‡ªìπ
°“√‡ªî¥∑√ßæÿà¡ à«π¢Õß¬Õ¥ÕÕ°∑”„Àâ· ß∑–≈ÿºà“π‡¢â“‰ª„π
∑√ßæÿà¡‰¥â¡“° ∑”„Àâ„∫¿“¬„π∑√ßæÿà¡ “¡“√∂ —ß‡§√“–Àå· ß
‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

 √ÿª

®“°°“√»÷°…“º≈¢Õß°“√®—¥°“√∑√ßæÿà¡µàÕ°“√‡®√‘≠
‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß¡—ß§ÿ¥„πµâπ¡—ß§ÿ¥Õ“¬ÿ 7 ªï  4 «‘∏’∑¥≈Õß
§◊Õ 1. §«∫§ÿ¡À√◊Õ‰¡àµ—¥·µàß 2. µ—¥°‘Ëß§Ÿàª√“ßÕÕ°¥â“πÀπ÷Ëß
3. µ—¥§Ÿàª√“ßÕÕ°·∫∫§Ÿà‡«âπ§Ÿà 4. µ—¥¬Õ¥„Àâ‡À≈◊Õµâπ Ÿß 3 ‡¡µ√
®“°æ◊Èπ¥‘π æ∫«à“ °“√®—¥°“√∑√ßæÿà¡·≈–°“√¥Ÿ·≈√—°…“µâπ
¡—ß§ÿ¥µ“¡ºπ°“√∑¥≈Õß¡’º≈∑”„Àâ ¿“æ·«¥≈âÕ¡∫√‘‡«≥∑√ß
æÿà¡ ·≈–°“√µÕ∫ πÕß∑“ß √√’√«‘∑¬“¢Õß¡—ß§ÿ¥„π·µà≈–«‘∏’
∑¥≈Õß·µ°µà“ß°—π‰ª ‚¥¬ àßº≈„Àâµâπ¡—ß§ÿ¥¡’°“√µ‘¥º≈„π
«‘∏’∑¥≈Õß∑’Ë 1 ·≈– 4 ‡∑à“π—Èπ  à«πµâπ¡—ß§ÿ¥„π«‘∏’∑¥≈Õß∑’Ë 2
·≈– 3 ¡’°“√µ—¥·µàß∑√ßæÿà¡¡“°‡°‘π‰ª®÷ß‰¡à¡’°“√ÕÕ°¥Õ°
¥—ßπ—Èπ°“√µ—¥¬Õ¥∑’Ë√–¥—∫‡À¡“– ¡™à«¬„Àâ°“√ àÕßºà“π¢Õß
· ß‡¢â“‰ª„π∑√ßæÿà¡‰¥â¥’  àß‡ √‘¡„Àâµâπ¡—ß§ÿ¥¡’°“√‡®√‘≠
‡µ‘∫‚µ·≈–„Àâº≈º≈‘µ‰¥â¥’°«à“«‘∏’Õ◊Ëπ
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