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The water use of two species of tropical fruit trees: rambutan (Nephelium lappaceum) and longkong

(Aglaia dookkoo Griff.) were investigated by heat-pulse method. The sapflow rate of both species were deter-

mined during phenological development. An experiment was established at Prince of Songkla University,

Songkhla Province. Characteristics of sapwood in each species and optimum depth for probe implanting on

the trunk were investigated. During the measurement period, diurnal changes of photon flux density, leaf

water potential and stomatal conductance were recorded. It was found that sapwood of rambutan and

longkong were homogeneous. An appropriate probe depth to implant on the trunk was 25 mm from bark.

It was found that diurnal changes of sapflow rates of each species varied with the changes of radiation, leaf

water potential and stomata conductance. The results of measurement showed that water use decreased at
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pre-flowering stage, and fruit maturity stage. In rambutan, water use increased during vegetative growth

stage followed by flowering stage. The marked increase of water use in rambutan was during fruit develop-

ment. In longkong, water use increased at the flowering stage followed by vegetative growth stage, and the

peak of water use was during fruit development.

Key words : sapflow, photon flux, leaf water potential, stomatal conductance

∫∑§—¥¬àÕ

 “¬—≥Àå  ¥ÿ¥’  π“√’ «àÕß«ß»åÕ“√’ ·≈– «‘™≥’¬å ÕÕ¡∑√—æ¬å ‘π

°“√«—¥°“√„™âπÈ”¢Õßµâπ‡ß“– ·≈–≈Õß°Õß „π™à«ß°“√æ—≤π“°“√

„π√Õ∫ªï‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ

«.  ß¢≈“π§√‘π∑√å «∑∑. 2546 25(1) : 9-17

∑”°“√«—¥°“√„™âπÈ”„π‰¡âº≈‡¢µ√âÕπ 2 ™π‘¥§◊Õ ‡ß“– ·≈–≈Õß°Õß ¥â«¬«‘∏’æ—≈ å§«“¡√âÕπ ‚¥¬«—¥Õ—µ√“°“√

‰À≈¢ÕßπÈ”∑ÿ°√–¬–°“√æ—≤π“°“√„π√Õ∫ªïµ—Èß·µà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544 ∑’Ë¡À“«‘∑¬“≈—¬ ß¢≈“-

π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ ‚¥¬»÷°…“¢âÕ¡Ÿ≈§ÿ≥ ¡∫—µ‘‡π◊ÈÕ‰¡â°√–æ’È (sapwood) ·≈–√–¥—∫§«“¡≈÷°∑’Ë

‡À¡“– ¡„π°“√µ‘¥µ—Èß™ÿ¥Õÿª°√≥å∫π≈”µâπæ◊™°àÕπ∑”°“√«—¥  ·≈–„π™à«ß∑’Ë¥”‡π‘π°“√ «—¥°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥

· ß‡Àπ◊Õ∑√ßæÿà¡ §à“»—°¬å¢ÕßπÈ”„π„∫ °“√™—°π”ª“°„∫„π√Õ∫«—π æ∫«à“ ‚§√ß √â“ß°√–æ’Èµâπ‡ß“–·≈–≈Õß°Õß ¡’

§«“¡ ¡Ë”‡ ¡Õ √–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥∑’Ë≈”µâπ§◊Õ 25 ¡¡. ®“°‡ª≈◊Õ°‰¡â º≈®“°°“√«—¥Õ—µ√“°“√

‰À≈¢ÕßπÈ”æ∫«à“ Õ—µ√“°“√‰À≈¢ÕßπÈ”„π‰¡âº≈ 2 ™π‘¥ ∑’Ë‡ª≈’Ë¬π·ª≈ß„π√Õ∫«—π¡’§«“¡ Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß

¢Õßª√‘¡“≥· ß »—°¬å¢ÕßπÈ”„π„∫·≈–§à“°“√™—°π”ª“°„∫ ®“°°“√«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”¢Õß‰¡âº≈·µà≈–™π‘¥„π

√Õ∫ªï æ∫«à“√–¬–°àÕπÕÕ°¥Õ°¡’°“√„™âπÈ”„πÕ—µ√“µË” ÿ¥ „°≈â‡§’¬ß°—∫√–¬–º≈ ÿ° ‡ß“–¡’°“√„™âπÈ”‡æ‘Ë¡¢÷Èπ„π√–¬–∑’Ë¡’

°“√‡®√‘≠∑“ß≈”µâπ µ“¡¥â«¬√–¬–ÕÕ°¥Õ°·≈–„™âπÈ”¡“°∑’Ë ÿ¥„π√–¬–°“√æ—≤π“¢Õßº≈  à«π≈Õß°Õß„™âπÈ”‡æ‘Ë¡¢÷Èπ

„π√–¬–ÕÕ°¥Õ° µ“¡¥â«¬√–¬–∑’Ë¡’°“√‡®√‘≠∑“ß≈”µâπ·≈–„™âπÈ”¡“°∑’Ë ÿ¥„π√–¬–°“√æ—≤π“¢Õßº≈

‡ß“– ·≈–≈Õß°Õß ‡ªìπ‰¡âº≈‡»√…∞°‘®∑’Ë ”§—≠¢Õß
ª√–‡∑»‰∑¬  ªí®®ÿ∫—πæ∫«à“¡’°“√‡æ‘Ë¡æ◊Èπ∑’Ëª≈Ÿ°¡“°¢÷Èπ·µà
‡ªìπ°“√‡æ‘Ë¡ª√‘¡“≥°“√º≈‘µ‚¥¬¢“¥·π«∑“ß°“√®—¥°“√
 àßº≈„Àâ¡’º≈º≈‘µ‰¡à‰¥â§ÿ≥¿“æ≈âπµ≈“¥ ·π«∑“ß°“√º≈‘µ
‰¡âº≈„Àâ§ÿâ¡§à“µàÕ°“√≈ß∑ÿπ µâÕß¡ÿàß‡πâπ°“√º≈‘µ„Àâ¡’º≈º≈‘µ
µàÕæ◊Èπ∑’Ë Ÿß·≈–¡’§ÿ≥¿“æ¥’¥â«¬ πÈ”‡ªìπªí®®—¬∑’Ë¡’§«“¡ ”§—≠
¡“°ªí®®—¬Àπ÷Ëß·≈–§«“¡µâÕß°“√πÈ”¢Õßæ◊™®–‡ª≈’Ë¬π·ª≈ß
‰ªµ“¡™π‘¥·≈–Õ“¬ÿ¢Õßæ◊™ √«¡‰ª∂÷ß≈—°…≥–¿Ÿ¡‘Õ“°“»
(Baker, 1984; °‘µµ‘æß…å, 2529; À‘√—≠ ·≈–§≥–, 2541)

¥—ßπ—Èπ®÷ß‰¥â¡’°“√æ¬“¬“¡À“«‘∏’°“√∑’Ë‡À¡“– ¡„π°“√«—¥
§«“¡µâÕß°“√πÈ”¢Õßæ◊™  «‘∏’°“√æ—≈ å§«“¡√âÕπ (heat

pulse method) ®—¥«à“‡ªìπ«‘∏’«—¥°“√„™âπÈ”¢Õßæ◊™‚¥¬µ√ß
«‘∏’Àπ÷Ëß∑’Ë‡√‘Ë¡π”¡“„™â»÷°…“°“√„™âπÈ”¢Õßµâπ‰¡âº≈‡¢µ√âÕπ

„πª√–‡∑»‰∑¬ ( “¬—≥Àå ·≈–§≥–, 2543) «‘∏’°“√π’È “¡“√∂
µ‘¥µ—Èß°—∫‰¡â¬◊πµâπ∑’Ë¡’º‘«¢√ÿ¢√–‰¥â  ¡’¢âÕ¥’§◊Õ √∫°«πæ◊™
‡æ’¬ß‡≈Á°πâÕ¬ ‰¥â§à“µ√ß°—∫§«“¡‡ªìπ®√‘ßµ“¡√–¬–‡«≈“
 “¡“√∂∫—π∑÷°¢âÕ¡Ÿ≈‰¥â ·≈–¡’§«“¡‡∑’Ë¬ßµ√ß (Dye et al.,

1992) ·µà°“√µ‘¥µ—ÈßµâÕß‡¢â“„®∂÷ß¢âÕ¡Ÿ≈æ◊Èπ∞“π °“√∑¥≈Õß
§√—Èßπ’È®÷ß‰¥âπ”«‘∏’°“√æ—≈ å§«“¡√âÕπ¡“„™â„π°“√»÷°…“°“√
„™âπÈ”¢Õßµâπ‰¡âº≈‡¢µ√âÕπ 2 ™π‘¥§◊Õ ‡ß“–·≈–≈Õß°Õß
‚¥¬„™â‡§√◊ËÕß¡◊Õ«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„πæ◊™ (sapflow

sensors) ¢Õß Greenspan Technology, Australia æ√âÕ¡
°—∫°“√»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π ‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∑àÕπÈ”
(xylem vessel) ·≈–√–¬–Àà“ß√–À«à“ß∑àÕπÈ” √–¥—∫§«“¡
≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥∑’Ë≈”µâπ Õ‘∑∏‘æ≈¢Õß ¿“æ
Õ“°“»∑’Ë¡’µàÕÕ—µ√“°“√„™âπÈ”¢Õßµâπæ◊™ ·≈–°√–∫«π°“√
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∑“ß √’√«‘∑¬“¢Õß‰¡âº≈∑—Èß 2 ™π‘¥ „π™à«ß°“√æ—≤π“°“√
„π√Õ∫ªï ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå„π°“√®—¥°“√„Àâ
πÈ”‰¥âµ√ßµ“¡§«“¡µâÕß°“√¢Õßµâπ‰¡âº≈¥—ß°≈à“«µàÕ‰ª

Õÿª°√≥å ·≈–«‘∏’°“√

∑”°“√∑¥≈Õß∑’Ë §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“-
«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“
™à«ß‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544 ‚¥¬„™â
µâπ‡ß“–Õ“¬ÿ 6 ªï·≈–≈Õß°ÕßÕ“¬ÿ 15 ªï ∑’Ëª≈Ÿ°„π·ª≈ß
∑¥≈Õß

1. »÷°…“‚§√ß √â“ß°√–æ’È ¢π“¥¢Õß∑àÕπÈ” ·≈–°“√®—¥

‡√’¬ßµ—«¢Õß∑àÕπÈ”

„™âÕÿª°√≥å‡®“–‡π◊ÈÕ‰¡â (increment borer) ¢π“¥
‡ âπºà“»Ÿπ¬å°≈“ß 4 ¡¡. ¢Õß∫√‘…—∑ Suunto, Finland ‚¥¬
‡®“–µ—«Õ¬à“ß‡π◊ÈÕ‰¡â®“°≈”µâπ¢Õß‰¡âº≈∑—Èß 2 ™π‘¥ ∑’Ë√–¥—∫
 Ÿß®“°æ◊Èπ¥‘π 40 ´¡. ‚¥¬‡®“–≈÷°°«à“√—»¡’≈”µâπ 1-2 ´¡.
™π‘¥≈– 3 µ—«Õ¬à“ß π”µ—«Õ¬à“ß à«π°√–æ’È ·∫àß‡ªìπ 7  à«π
µ“¡§«“¡≈÷°¢Õß‡π◊ÈÕ‰¡â √—°…“ ¿“æ‡´≈≈å®“°π—Èππ”‰ª¥÷ß
πÈ”  ·≈â«π”‰ª©“∫¥â«¬∑Õß„Àâµ—«Õ¬à“ß¡’§«“¡π”‰øøÑ“
∑”°“√ àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫ àÕß°√“¥
√ÿàπ JSM-5008LV  ¢Õß∫√‘…—∑  JEOL,  Japan  ∑’Ë»Ÿπ¬å
‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

2. »÷°…“æ“√“¡‘‡µÕ√å¢Õß‡π◊ÈÕ‰¡â

‚¥¬»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π‡æ◊ËÕÀ“§à“ volume frac-

tion ¢ÕßπÈ”·≈–‡π◊ÈÕ‰¡â (Edward and Warwick, 1984)

®“°µ—«Õ¬à“ß‡π◊ÈÕ‰¡â∑’Ë‡®“–‚¥¬„™âÕÿª°√≥å‡®“–‡π◊ÈÕ‰¡â (®”π«π
30 µ—«Õ¬à“ß/‰¡âº≈ 1 ™π‘¥)  à«πµâπæ◊™∑’Ë„™â„π°“√µ‘¥µ—Èß
‡§√◊ËÕß¡◊Õ«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ” „™âµâπ‡ß“– ·≈–≈Õß°Õß
™π‘¥≈– 2 µâπ «—¥‡ âπºà“»Ÿπ¬å°≈“ß≈”µâπ §«“¡Àπ“‡ª≈◊Õ°
°√–æ’È ·≈–·°àπ‰¡â ‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫„π°“√§”π«≥Õ—µ√“
°“√‰À≈¢ÕßπÈ” ª√–‡¡‘πæ◊Èπ∑’Ë°√–æ’È ∑”°“√«—¥§à“¥—™π’æ◊Èπ∑’Ë
„∫·≈–ª√‘¡“µ√∑√ßæÿà¡¥â«¬‡§√◊ËÕß¡◊Õ LAI 2000 (LI-COR,

Inc., USA)

3. »÷°…“√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥∑’Ë≈”µâπ

‚¥¬∑”°“√∑¥≈Õßªí°À—««—¥∑’Ë 4 √–¥—∫§«“¡≈÷° §◊Õ
15 25 35 ·≈– 45 ¡¡. ®“°‡ª≈◊Õ°‰¡â ∑”°“√«—¥ 4 ´È” ‚¥¬
ªí°À—««—¥ (probe) √ÿàπ SF-300  Ÿß®“°√–¥—∫æ◊Èπ¥‘π 40 ́ ¡.
∫—π∑÷°¢âÕ¡Ÿ≈‚¥¬ —Ëß°“√ºà“π§Õ¡æ‘«‡µÕ√å™π‘¥æ°æ“¥â«¬
‚ª√·°√¡ Sapcom 2 ¢Õß Greenspan Technology

(Sdoodee and Wongwongaree, 2002) ∑”°“√∫—π∑÷°
¢âÕ¡Ÿ≈µ‘¥µàÕ°—π‡ªìπ‡«≈“ 1  —ª¥“Àå ‡¡◊ËÕ§√∫°”Àπ¥∂à“¬
¢âÕ¡Ÿ≈ÕÕ°®“°‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈ ª√–‡¡‘πÀ“√–¥—∫§«“¡
≈÷°∑’Ë‡À¡“– ¡„π°“√µ‘¥µ—Èß™ÿ¥Õÿª°√≥å«—¥Õÿ≥À¿Ÿ¡‘

4. «—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„πµâπ‰¡âº≈

∑”°“√µ‘¥µ—Èß™ÿ¥Õÿª°√≥å‚¥¬ªí°À—««—¥°—∫≈”µâπ„Àâ Ÿß
®“°√–¥—∫æ◊Èπ¥‘π 40 ´¡. „π 4 ∑‘»∑“ß §◊Õ ∑‘»‡Àπ◊Õ „µâ
µ–«—πÕÕ° ·≈–µ–«—πµ° À—««—¥∑’Ë„™â§◊Õ√ÿàπ SF300 ®”π«π
4 À—««—¥µàÕµâπ ∑’Ë√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡‡æ’¬ß√–¥—∫‡¥’¬«
∑’Ë‰¥â®“°°“√ª√–‡¡‘π§«“¡≈÷°∑’Ë‡À¡“– ¡ ®“°À—««—¥ 4 À—«
¡’ “¬µàÕ‰ª¬—ß datalogger ¥—ßπ—Èπ„π°“√«—¥µâπ‰¡âº≈·µà≈–
™π‘¥®–‡√‘Ë¡∑”°“√«—¥∑—Èß 2 µâπ„π‡«≈“‡¥’¬«°—π ®÷ß„™âÕÿª°√≥å
2 ™ÿ¥„π°“√«—¥·µà≈–™à«ß¢Õß°“√«—¥ ∑”°“√«—¥„π√–¬–∑’Ë¡’
°“√‡®√‘≠∑“ß≈”µâπ  √–¬–°àÕπÕÕ°¥Õ°  √–¬–ÕÕ°¥Õ°
√–¬–°“√æ—≤π“¢Õßº≈ ·≈–√–¬–º≈ ÿ°  π”§à“Õ—µ√“°“√
‰À≈¢ÕßπÈ”∑’Ë‰¥â®“°°“√«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„πµâπ‡ß“–
·≈–≈Õß°Õß„π·µà≈–√–¬–°“√æ—≤π“°“√„π√Õ∫ªï‰ª‡ª√’¬∫
‡∑’¬∫°—∫¢âÕ¡Ÿ≈Õ“°“»∑’Ë∑”°“√∫—π∑÷°§à“µ≈Õ¥°“√∑¥≈Õß
®“° ∂“π’Õ“°“»‡°…µ√§ÕÀß å Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥
 ß¢≈“ ́ ÷ËßÕ¬ŸàÀà“ß®“° ∂“π∑’Ë∑”°“√∑¥≈Õßª√–¡“≥ 1 °¡.
„π™à«ß∑’Ëµ‘¥µ—Èß™ÿ¥Õÿª°√≥å«—¥Õÿ≥À¿Ÿ¡‘¢Õß‡§√◊ËÕß«—¥Õ—µ√“
°“√‰À≈¢ÕßπÈ” ∑”°“√«—¥°“√‡ª≈’Ë¬π·ª≈ß√Õ∫«—π¢Õß· ß
‡Àπ◊Õ∑√ßæÿà¡‚¥¬„™â‡§√◊ËÕß¡◊Õ LI-190SA Quantum Sensor

´÷ËßµàÕ°—∫Õÿª°√≥å°“√«—¥ LI-200 Light Meter «—¥»—°¬å
¢ÕßπÈ”„π„∫ (leaf water potential) ‚¥¬„™â Pressure

Chamber (PSM, USA) æ√âÕ¡∑—Èß«—¥§à“°“√™—°π”ª“°„∫
(stomatal conductance) ¥â«¬ Porometer √ÿàπ AP4

(Delta-T, UK) ∑”°“√«—¥µàÕ‡π◊ËÕß∑ÿ° 2 ™—Ë«‚¡ß µ—Èß·µà‡«≈“
6.00 π. - 18.00 π. „π°“√«—¥·µà≈–§√—Èß „™â®”π«π 3 „∫
À√◊Õ∑” 3 ´È” ‚¥¬„™â„∫‡æ ≈“¥∫√‘‡«≥√Õ∫∑√ßæÿà¡∑’Ë‰¥â√—∫
· ß
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º≈°“√∑¥≈Õß

1. »÷°…“‚§√ß √â“ß°√–æ’È ¢π“¥¢Õß∑àÕπÈ” ·≈–°“√®—¥

‡√’¬ßµ—«¢Õß∑àÕπÈ”

º≈®“°°“√»÷°…“‚§√ß √â“ß°√–æ’È ¢π“¥‡ âπºà“»Ÿπ¬å-
°≈“ß∑àÕπÈ” ·≈–°“√®—¥‡√’¬ßµ—«¢Õß∑àÕπÈ” æ∫«à“‚§√ß √â“ß
°√–æ’È¢Õßµâπ‡ß“– (Figure 1a, 1b) °“√®—¥‡√’¬ßµ—«¢Õß∑àÕ
πÈ”¡’≈—°…≥–°√–®“¬ √–¬–Àà“ß√–À«à“ß ∑àÕπÈ”„°≈â‡§’¬ß°—π
·≈–„°≈â™‘¥°—π¡“°∑—Èß™—ÈππÕ°·≈–™—Èπ„π°√–æ’È  à«π¡“°
‡√’¬ßµ—«·∫∫‡¥’Ë¬« ¡’‡ âπºà“»Ÿπ¬å°≈“ß ·≈–√–¬–Àà“ß√–À«à“ß
∑àÕπÈ” 70-120 ·≈– 50-350 ‰¡§√Õπ µ“¡≈”¥—∫  ”À√—∫
µâπ≈Õß°Õß (Figure 1c, 1d) °“√®—¥‡√’¬ßµ—«¢Õß∑àÕπÈ”¡’
≈—°…≥–°√–®“¬ √–¬–Àà“ß√–À«à“ß∑àÕπÈ”¡’¢π“¥„°≈â™‘¥°—π
¡“°∑—Èß™—ÈππÕ°·≈–™—Èπ„π°√–æ’È  à«π„À≠à¡’°“√‡√’¬ßµ—«·∫∫
°≈ÿà¡ ¡’‡ âπºà“π»Ÿπ¬å°≈“ß ·≈–√–¬–Àà“ß√–À«à“ß∑àÕπÈ” 70-

150 ·≈– 25-350 ‰¡§√Õπ µ“¡≈”¥—∫ · ¥ß«à“‰¡âº≈∑—Èß
2 ™π‘¥°“√®—¥‡√’¬ßµ—«¢Õß∑àÕπÈ”„π à«π¢Õß°√–æ’ÈÕ¬à“ß
 ¡Ë”‡ ¡Õ (homogeneous)

2. »÷°…“æ“√“¡‘‡µÕ√å∑’Ë„™â„π°“√§”π«≥

¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß¢π“¥µâπæ◊™∑’Ë„™â»÷°…“Õ—µ√“°“√
„™âπÈ”¢Õßµâπ‡ß“–·≈–≈Õß°Õß ¡’§à“¥—ß Table 1

3. »÷°…“√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥

æ∫«à“√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥∑’Ë
√–¥—∫§«“¡≈÷° 25 ¡¡. ®“°‡ª≈◊Õ°‰¡â ‡ªìπ√–¥—∫∑’Ë “¡“√∂
«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”‡©≈’Ë¬‰¥â¥’∑’Ë ÿ¥„πµâπ‡ß“–·≈–≈Õß°Õß
(Figure 2) µ“¡≈”¥—∫

4. «—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„πµâπ

º≈®“°°“√«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„πµâπ‡ß“–·≈–
≈Õß°Õß æ√âÕ¡°—∫∫—π∑÷°¢âÕ¡Ÿ≈Õ“°“»·≈–»÷°…“∑“ß √’√-
«‘∑¬“µ≈Õ¥√–¬–°“√æ—≤π“„π√Õ∫ªï æ∫«à“„π∑ÿ°√–¬–∑’Ë
∑”°“√∑¥≈Õß„π«—π∑’Ë¡’Ωπµ°  Õ—µ√“°“√‰À≈¢ÕßπÈ”¡’§à“
≈¥≈ß  à«π„π«—π∑’Ë¡’§à“°“√√–‡À¬πÈ” Ÿß¢÷ÈπÕ—µ√“°“√‰À≈
¢ÕßπÈ”¡’§à“ Ÿß¢÷Èπ¥â«¬ √–¬–°àÕπÕÕ°¥Õ°¡’ª√‘¡“≥πÈ”Ωπ
‡©≈’Ë¬µË”ª√–°Õ∫°—∫‡ªìπ™à«ßƒ¥Ÿ√âÕπ ∑”„Àâ°“√√–‡À¬πÈ”¡’
§à“ Ÿß (Figure 3) ‰¡âº≈∑—Èß 2 ™π‘¥¡’Õ—µ√“°“√‰À≈¢ÕßπÈ”
≈¥µË”≈ß µâπ‡ß“–¡’Õ—µ√“°“√‰À≈¢ÕßπÈ” Ÿß ÿ¥„π√–¬–∑’Ë¡’
°“√æ—≤π“¢Õßº≈  µàÕ®“°π—Èπ‡ªìπ√–¬–ÕÕ°¥Õ° √–¬–∑’Ë¡’
°“√‡®√‘≠∑“ß≈”µâπ √–¬–º≈ ÿ° ·≈–√–¬–°àÕπÕÕ°¥Õ°¡’
Õ—µ√“°“√‰À≈¢ÕßπÈ”µË” ÿ¥ (Figure 4) ‚¥¬¡’ª√‘¡“≥°“√
„™âπÈ”¢Õßµâπæ◊™„π√Õ∫«—π (6.00-18.00 π.) µ—Èß·µà√–¬–
°“√‡®√‘≠‡µ‘∫‚µ∑“ßµâπ‰ª®π∂÷ß√–¬–º≈ ÿ°‡∑à“°—∫  66, 42,

73, 81 ·≈– 52 ≈‘µ√/«—π µ“¡≈”¥—∫  µâπ≈Õß°Õß¡’Õ—µ√“
°“√‰À≈¢ÕßπÈ” Ÿß ÿ¥„π√–¬–∑’Ë¡’°“√æ—≤π“¢Õßº≈ µàÕ®“°
π—Èπ‡ªìπ√–¬–∑’Ë¡’°“√‡®√‘≠∑“ß≈”µâπ √–¬–ÕÕ°¥Õ° √–¬–
º≈ ÿ° ·≈–√–¬–°àÕπÕÕ°¥Õ°¡’Õ—µ√“°“√‰À≈¢ÕßπÈ”µË” ÿ¥
´÷Ëß√–¬–∑’Ë¡’°“√‡®√‘≠∑“ß≈”µâπ¡’Õ—µ√“°“√‰À≈¢ÕßπÈ”„°≈â
‡§’¬ß°—∫√–¬–ÕÕ°¥Õ°  ‚¥¬¡’ª√‘¡“≥°“√„™âπÈ”‡©≈’Ë¬¢Õß
µâπæ◊™„π√Õ∫«—πµ—Èß·µà√–¬–°“√‡®√‘≠‡µ‘∫‚µ∑“ßµâπ‰ª®π
∂÷ß√–¬–º≈ ÿ°‡∑à“°—∫ 54, 37, 51, 62 ·≈– 42 ≈‘µ√/«—π
µ“¡≈”¥—∫  à«π§à“°“√‡ª≈’Ë¬π·ª≈ß»—°¬å¢ÕßπÈ”„π„∫ ·≈–
§à“°“√™—°π”ª“°„∫„π·µà≈–√–¬–¢Õß°“√æ—≤π“ (Table 2)

· ¥ß„Àâ‡ÀÁπ«à“„π™à«ß°àÕπÕÕ°¥Õ°§à“»—°¬å¢ÕßπÈ”„π„∫¢Õß
æ◊™∑—Èß 2 ™π‘¥¡’§à“≈¥≈ßµË” ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¬–Õ◊Ëπ
¢≥–‡¥’¬«°—π§à“°“√™—°π”ª“°„∫≈¥≈ßµË” ÿ¥¥â«¬ ·µà„π

Table 1. Average stem diameter, sapwood area, leaf area index (LAI), canopy volume and

volume fraction of water (Vh) and wood (Vw) in rambutan and longkong.

                                             Volume fraction

Vh Vw

Rambutan 1 9.70 75.39 1.52 46.67 0.55 0.45
2 9.80 75.39 1.64 52.78

Longkong 1 11.00 94.98 1.05 21.23 0.57 0.43
2 12.60 124.63 1.12 25.54

Species
Tree

number

Stem diameter

(cm)

Sapwood area

(cm2)
LAI

Canopy volume

(m3)
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Figure 1. Scanning electron micrographs of transverse section of sapwood of rambutan (a)

and longkong (c), and the xylem vessel of rambutan (b) and longkong (d).

Figure 2. Average sapflow rates in the stems of rambutan (a) and longkong (b) when the

probes were implanted at 4 depths (15, 25, 35, and 45 mm) from bark.
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Figure 3. Monthly rainfall (       ) and pan evaporation (  ) during the experimental period

(January 2000 - January 2001). Data from the meteorological station at Hat Yai,

Songkhla, Thailand.

Figure 4. Diurnal changes of photosynthesis photon flux (PPF) and sapflow rate during

phenological  development  of  rambutan  (a)  and  longkong  (b).  The  data  were

recorded from 2 trees in each species.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 1 ¡.§.-°.æ. 2546
°“√«—¥°“√„™âπÈ”‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ

 “¬—≥Àå   ¥ÿ¥’ ·≈–§≥–15

™à«ß°“√æ—≤π“¢Õßº≈§à“°“√™—°π”ª“°„∫¢Õßæ◊™∑—Èß 2 ™π‘¥
¡’§à“ Ÿß ÿ¥

«‘®“√≥å

®“°º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ ∑—Èß‡ß“–·≈–≈Õß°Õß
¡’°“√°√–®“¬µ—«¢Õß∑àÕπÈ”‡ªìπ·∫∫ ¡Ë”‡ ¡Õ (homo-

genous) ‰¡àæ∫°“√·ª√ª√«π®“°°“√∑¥≈Õß ‚¥¬∑—Èß 2 µâπ
„Àâ§à“ Õ¥§≈âÕß°—π„π·µà≈–™π‘¥æ◊™´÷Ëß‡ªìπ¢âÕ¥’¢Õß§ÿ≥-
 ¡∫—µ‘π’È   ‡æ√“– «‘™≥’¬å (2543) √“¬ß“π«à“ ‡π◊ÈÕ‰¡â¢Õß
µâπ‰¡âº≈∫“ß™π‘¥∑’Ë¡’°“√‡√’¬ßµ—«¢Õß∑àÕπÈ”‰¡à ¡Ë”‡ ¡Õ
(heterogeneous) ®–∑”„Àâ°“√«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”„π
µâπæ◊™·ª√ª√«π¡“° ¥—ß‡™àπ∑’Ëæ∫®“°°“√«—¥„πµâπ∑ÿ‡√’¬π
πÕ°®“°π’È√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„π°“√ªí°À—««—¥Õ¬Ÿà∑’Ë
25 ¡¡. ®“°‡ª≈◊Õ°‰¡â   ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
Edward ·≈– Warwick (1984) ·≈–®“°°“√»÷°…“¢Õß
Lu (2002) ∑’Ëæ∫«à“§«“¡≈÷° 25 ¡¡. ‡ªìπ√–¥—∫§«“¡≈÷°∑’Ë
‡À¡“– ¡„π‰¡âº≈À≈“¬™π‘¥ ‡™àπ ¡–¡à«ß ¡–¡à«ßÀ‘¡æ“πµå
·≈–°≈â«¬ ‡ªìπµâπ  ·µàæ∫§«“¡·µ°µà“ß„π∫“ßæ◊™ ‡™àπ
¡—ß§ÿ¥ §«√ªí°À—««—¥∑’Ë√–¥—∫§«“¡≈÷°‰¡à‡°‘π 20 ¡¡. ‡æ√“–
∂â“‡°‘π√–¥—∫§«“¡≈÷°π’È®–«—¥‰¡à‰¥âº≈ ®“°¢âÕ·µ°µà“ßπ’È
·π–π”«à“∂â“µâÕß°“√«—¥°“√„™âπÈ”„πæ◊™™π‘¥Õ◊Ëπ§«√»÷°…“
√–¥—∫§«“¡≈÷°∑’Ë‡À¡“– ¡„πæ◊™™π‘¥π—Èπ∑’ËµâÕß°“√»÷°…“

°àÕπ ‰¡à “¡“√∂„™â‡°≥±å¡“µ√∞“π√–¥—∫§«“¡≈÷°‡¥’¬«°—π
º≈®“°Õ—µ√“°“√„™âπÈ”¢Õßµâπ‡ß“–·≈–≈Õß°Õß

µ≈Õ¥√–¬–°“√æ—≤π“„π√Õ∫ªï · ¥ß«à“√–¬–∑’Ë¡’°“√æ—≤π“
¢Õßº≈¡’Õ—µ√“°“√‰À≈¢ÕßπÈ” Ÿß ÿ¥ ·≈–√–¬–∑’Ë¡’°“√ – ¡
Õ“À“√°àÕπÕÕ°¥Õ°¡’Õ—µ√“°“√‰À≈¢ÕßπÈ”µË” ÿ¥  Õ¥§≈âÕß
°—∫°“√∑¥≈Õß¢Õß Caspari et al. (1993) ∑’Ë∑”°“√»÷°…“
√Ÿª·∫∫°“√„™âπÈ”„π√Õ∫ªï¢Õßµâπ “≈’Ë‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ
 ”À√—∫°“√∑¥≈Õßπ’È„π™à«ß°àÕπÕÕ°¥Õ°‰¡âº≈∑—Èß Õß™π‘¥
ºà“π™à«ß·Àâß·≈âß ∑”„Àâæ◊™‡°‘¥ ¿“«–‡§√’¬¥πÈ”¥—ßº≈¢Õß
»—°¬å¢ÕßπÈ”„π„∫·≈–§à“°“√™—°π”ª“°„∫∑’Ë≈¥≈ßÕ¬à“ß™—¥‡®π
´÷Ëß¡’º≈°√–µÿâπ„Àâæ◊™ – ¡Õ“À“√™à«ß°àÕπÕÕ°¥Õ°  πÕ°
®“°π’Èæ∫«à“ ª√‘¡“≥Õ—µ√“°“√‰À≈¢ÕßπÈ”∑’Ë«—¥‰¥â Õ¥§≈âÕß
°—∫ª√‘¡“µ√∑√ßæÿà¡·≈–¥—™π’æ◊Èπ∑’Ë„∫ («‘™≥’¬å, 2543) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫„πæ◊™∑—Èß 2 ™π‘¥ ∂÷ß·¡â«à“‰¡à‰¥â«—¥º≈„π™à«ß
‡¥’¬«°—π·µàÕ¬Ÿà„π√–¬–‡«≈“„°≈â‡§’¬ß°—π· ¥ß„Àâ‡ÀÁπ«à“ ‡ß“–
¡’°“√„™âπÈ”¡“°°«à“ ‡π◊ËÕß®“°¡’¢π“¥∑√ßæÿà¡„À≠à°«à“´÷Ëß
 Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Buwalda ·≈– Lenz (1995)

÷́Ëßæ∫«à“ Õ—µ√“°“√„™âπÈ”¢Õßµâπ “≈’Ë∑’Ë‡æ‘Ë¡¢÷Èπ¡’§«“¡
 —¡æ—π∏å°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õßæ◊Èπ∑’Ë„∫ πÕ°®“°π’ÈÕ—µ√“°“√„™â
πÈ”¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫°“√√–‡À¬πÈ”·≈–Õÿ≥À¿Ÿ¡‘
Õ“°“» ‚¥¬Õ—µ√“°“√„™âπÈ”®–‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ°“√√–‡À¬πÈ”
¡’§à“ Ÿß¢÷Èπ ·≈–‡¡◊ËÕ°“√√–‡À¬¢ÕßπÈ”≈¥≈ßÕ—µ√“°“√„™âπÈ”
®–≈¥≈ß‰ª¥â«¬ „π¢≥–∑’ËÕ—µ√“°“√„™âπÈ”¡’§«“¡ —¡æ—π∏å„π

Table 2. Average leaf water poential (ΨΨΨΨ ) and stomatal con-

ductance (Sc) of rambutan and longkong during

phenological development.

      Average ΨΨΨΨ  (MPa) and Sc (cm s-1)

                                                  Rambutan             Longkong

ΨΨΨΨ Sc ΨΨΨΨ Sc

      Vegetation growth -1.25c* 0.89ns -1.17c 0.59b

      Pre-flowering -2.60a 0.72 -1.70a 0.27c

      Flowering -1.58bc 0.95 -1.40bc 0.54b

      Fruit development -1.25c 0.99 -1.02c 0.91a

      Fruit maturity -1.94b 0.85 -1.55b 0.35c

      CV.(%) 9.27 13.62 5.47 6.86

* Means in each column with different superscripts are significantly

different (P<0.05) by DMRT.

ns Means in the same column are not significantly different.

Stages of phenological

development
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∑“ßµ√ß°—π¢â“¡°—∫ª√‘¡“≥πÈ”Ωπ ‚¥¬Õ—µ√“°“√„™âπÈ”®–≈¥
≈ß‡¡◊ËÕ¡’Ωπµ° À√◊Õ¡’ª√‘¡“≥πÈ”Ωπ‡æ‘Ë¡¡“°¢÷Èπ  Õ¥§≈âÕß
°—∫√“¬ß“π¢Õß  √ÿàß‡√◊Õß  (2537)  ·≈–  ‡®…Æ“  ·≈–§≥–
(2538)  ∑’Ëæ∫«à“ „π«—π∑’Ë¡’· ß·¥¥¡“° µâπ¬Ÿ§“≈‘ªµ— ¡’
Õ—µ√“°“√„™âπÈ” Ÿß°«à“«—π∑’Ë ¿“æ∑âÕßøÑ“¡◊¥§√÷È¡ ·≈–«—π∑’Ë
¡’Ωπµ°µâπ¬Ÿ§“≈‘ªµ— ¡’Õ—µ√“°“√„™âπÈ”µË”¡“° ·≈–· ß¡’
§«“¡ —¡æ—π∏å°—∫°“√‡ªî¥ª“°„∫¢Õßæ◊™¥â«¬‡æ√“–∑”„Àâ§à“
°“√™—°π”ª“°„∫‡æ‘Ë¡¢÷Èπ æ◊™¡’°“√§“¬πÈ”‡æ‘Ë¡¢÷Èπ  àßº≈„Àâ
Õ—µ√“°“√„™âπÈ”¡’§à“ Ÿß¢÷Èπ ·≈–‡¡◊ËÕª√‘¡“≥· ß≈¥≈ß„π™à«ß
‡¬Áπ ª“°„∫®–‡√‘Ë¡ªî¥ °“√™—°π”ª“°„∫¡’§à“≈¥≈ß  àßº≈„Àâ
°“√§“¬πÈ”¢Õßæ◊™≈¥≈ß¥â«¬ ¥—ßπ—ÈπÕ—µ√“°“√„™âπÈ”®÷ß¡’§à“
≈¥≈ßµ“¡≈”¥—∫ («‘™≥’¬å, 2543)  Õ¥§≈âÕß°—∫°“√∑¥≈Õß
¢Õß Ansley ·≈–§≥– (1994), Lu  et al. (1995), Naor

(1998) ·≈– Giorio et al. (1999)  ∑’Ëæ∫«à“„π ¿“«–
‡§√’¬¥πÈ” §à“»—°¬å¢ÕßπÈ”„π„∫·≈–§à“°“√™—°π”ª“°„∫¡’§à“
≈¥≈ß  ‡¡◊ËÕ«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”æ∫«à“¡’§à“≈¥≈ß¥â«¬
º≈®“°°“√∑¥≈Õßπ’È‡ªìπ∑’Ëπà“ —ß‡°µ«à“√–¬–°“√æ—≤π“¢Õß
º≈¢Õßæ◊™∑—Èß 2 ™π‘¥¡’§à“°“√™—°π”ª“°„∫ Ÿß∑’Ë ÿ¥‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫°“√æ—≤π“„π√–¬–Õ◊Ëπ Wunsche et al.

(2000)  ·π–π”«à“µâπ‰¡âº≈∑’Ë¡’°“√µ‘¥º≈  æ◊™®–¡’°“√
 —ß‡§√“–Àå· ß¡“°¢÷Èπ ‚¥¬¡’°“√·≈°‡ª≈’Ë¬π°ä“´‡æ‘Ë¡¢÷Èπ àß
º≈„Àâ¡’°“√™—°π”ª“°„∫ Ÿßµ“¡‰ª¥â«¬

º≈®“°°“√∑¥≈Õßπ’È®–‡ªìπª√–‚¬™πå„π°“√«—¥°“√
„™âπÈ”‰¥âÕ¬à“ß‡À¡“– ¡„π·µà≈–√–¬–¢Õß°“√æ—≤π“ ´÷Ëß®–
™à«¬„Àâ¡’°“√„ÀâπÈ”Õ¬à“ßª√–À¬—¥·≈–¡’ª√– ‘∑∏‘¿“æ Õ¬à“ß‰√
°Áµ“¡ º≈∑’Ë«—¥‰¥â®“°«‘∏’°“√π’È‡ªìπ‡æ’¬ßª√‘¡“≥πÈ”∑’Ë‰À≈
ºà“πµâπæ◊™À√◊ÕπÈ”∑’Ë Ÿ≠‡ ’¬‰ª‚¥¬°“√§“¬πÈ” ´÷Ëß„π∑“ß
ªØ‘∫—µ‘°“√§”π«≥ª√‘¡“≥πÈ”∑’Ë„Àâ°—∫µâπ‰¡âº≈·µà≈–µâπ„π
 «π‰¡âº≈µâÕß√«¡ª√‘¡“≥πÈ”∑’Ë√–‡À¬®“°¥‘π (soil eva-

poration) ∫√‘‡«≥æ◊Èπ∑’Ë„µâ∑√ßæÿà¡¥â«¬´÷Ëß®–‡ªìπª√‘¡“≥πÈ”
∑’Ë„Àâ·°àµâπæ◊™  ¬‘Ëß‰ª°«à“π—Èπ ¢âÕ¡Ÿ≈°“√„™âπÈ”¢Õßæ◊™∑’Ë
·µ°µà“ß°—π„π·µà≈–√–¬–¢Õß°“√‡®√‘≠‡µ‘∫‚µ®–¡’ à«π ”§—≠
„π°“√§«∫§ÿ¡§ÿ≥¿“æº≈º≈‘µ¥â«¬ ‚¥¬‡©æ“–„π™à«ß°àÕπ
°“√‡°Á∫‡°’Ë¬« Sdoodee and Limpun-Udom (2002)

æ∫«à“∂â“À“°µâπ‰¡âº≈‰¥â√—∫πÈ”¡“°‡°‘π‰ª„π√–¬–π’È®–¡’
º≈‡ ’¬µàÕ§ÿ≥¿“æº≈  ·≈– ”À√—∫„π‰¡âº≈∑—Èß Õß™π‘¥π’È
π—∫«à“¡’§«“¡ ”§—≠¡“°‡æ√“–Õ“®®– àßº≈°√–∑∫∑”„Àâ‡°‘¥

°“√·µ°¢Õßº≈ (¡ß§≈ ·≈–§≥–, 2542; O’Hare, 1997)

∂â“À“°¡’°“√„ÀâπÈ”‰¡à‡À¡“– ¡À√◊Õæ◊™¢“¥πÈ”·≈â«¡’Ωπµ°
™ÿ°Õ¬à“ß©—∫æ≈—π „π™à«ß°àÕπ°“√‡°Á∫‡°’Ë¬«

 √ÿª

°“√«—¥°“√„™âπÈ”‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ  “¡“√∂«—¥
‰¥âº≈¥’„π‡ß“–·≈–≈Õß°Õß  ·≈–æ∫«à“√–¥—∫§«“¡≈÷°∑’Ë
‡À¡“– ¡„π°“√ªí°À—««—¥§◊Õ √–¥—∫§«“¡≈÷° 25 ¡¡. ®“°
‡ª≈◊Õ°‰¡â ª√‘¡“µ√∑√ßæÿà¡ ·≈–¥—™π’æ◊Èπ∑’Ë„∫ ¡’º≈µàÕ°“√
„™âπÈ”¢Õßæ◊™¥â«¬ ∂â“ª√‘¡“µ√∑√ßæÿà¡·≈–¥—™π’æ◊Èπ∑’Ë„∫¡’§à“
 Ÿß àßº≈„ÀâÕ—µ√“°“√„™âπÈ” Ÿß¢÷Èπ¥â«¬ ªí®®—¬ ¿“æÕ“°“»∑’Ë
¡’º≈µàÕÕ—µ√“°“√„™âπÈ”¢Õßµâπ‡ß“–·≈–≈Õß°Õß ‰¥â·°à · ß
ª√‘¡“≥πÈ”Ωπ ·≈–°“√√–‡À¬πÈ” Õ—µ√“°“√‰À≈¢ÕßπÈ”„π
5 √–¬–¢Õß°“√æ—≤π“„π√Õ∫ªï æ∫«à“√–¬–°àÕπÕÕ°¥Õ°
µâπ‡ß“–·≈–≈Õß°Õß¡’°“√„™âπÈ”„πÕ—µ√“µË” ÿ¥„°≈â‡§’¬ß°—∫
√–¬–∑’Ëº≈ ÿ°  ‡ß“–„™âπÈ”‡æ‘Ë¡¢÷Èπ„π√–¬–∑’Ë¡’°“√‡®√‘≠∑“ß
≈”µâπ µ“¡¥â«¬√–¬–∑’Ë¡’°“√ÕÕ°¥Õ°  à«π≈Õß°Õß„™âπÈ”
‡æ‘Ë¡¢÷Èπ„π√–¬–∑’Ë¡’°“√ÕÕ°¥Õ° µ“¡¥â«¬√–¬–∑’Ë¡’°“√‡®√‘≠
∑“ß≈”µâπ  ‰¡âº≈∑—Èß 2 ™π‘¥„™âπÈ”¡“°∑’Ë ÿ¥„π√–¬–°“√
æ—≤π“¢Õßº≈
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«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∑’Ë„Àâ∫√‘°“√°“√
„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫ àÕß°√“¥ ∑”„Àâ°“√«‘®—¬
¥”‡π‘π‰ª‰¥â¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß

°‘µµ‘æß…å «ÿ≤‘®”πß§å.  2529.  °“√®—¥°“√¥‘π·≈–°“√„ÀâπÈ”.
 ∂“∫—π‡∑§‚π‚≈¬’°“√‡°…µ√·¡à‚®â, ‡™’¬ß„À¡à.

‡®…Æ“ ‡À≈◊Õß·®à¡, ¡“πæ µ—≥±–‡µ¡’¬å ·≈– √ÿàß‡√◊Õß ‡≈‘»»‘√‘-
«√°ÿ≈. 2538. °“√„™âπÈ”¢Õß‰¡â¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘ 
∫πæ◊Èπ∑’Ë¥‘π‡§Á¡∫â“π¥ß∫—ß Õ”‡¿Õ¬“ßµ≈“¥ ®—ßÀ«—¥
°“Ã ‘π∏ÿå. √“¬ß“π°“√ª√–™ÿ¡°“√ªÉ“‰¡â·Ààß™“µ‘ 20-
24 æƒ»®‘°“¬π 2538 ≥ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å
°√ÿß‡∑æ¡À“π§√, π. 33-47.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 1 ¡.§.-°.æ. 2546
°“√«—¥°“√„™âπÈ”‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ

 “¬—≥Àå   ¥ÿ¥’ ·≈–§≥–17

¡ß§≈ À≈‘¡,  “¬—≥Àå  ¥ÿ¥’ ·≈–  ÿ¿“≥’ ¬ß§å. 2542. °“√·°â
ªí≠À“°“√·µ°¢Õßº≈≈Õß°Õß„π¿“§„µâ.  «. ß¢≈“-
π§√‘π∑√å «∑∑. 21: 301-308.

√ÿàß‡√◊Õß ‡≈‘»»‘√‘«√°ÿ≈. 2537. °“√«—¥ª√‘¡“≥πÈ”∑’Ëæ◊™„™â‡æ◊ËÕ«“ß
¡“µ√°“√ª≈Ÿ°æ◊™«—¥√–¥—∫πÈ”„µâ¥‘π‡§Á¡ æ◊Èπ∑’Ë®—ßÀ«—¥
¢Õπ·°àπ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ª√–‡∑»‰∑¬. °“√
ª√–™ÿ¡«‘™“°“√ ‡√◊ËÕß ç‡∑§‚π‚≈¬’°—∫°“√æ—≤π“¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õé 19-20  ‘ßÀ“§¡ 2537 ≥
‚√ß·√¡‚¶…– ¢Õπ·°àπ, π. 217-240.

«‘™≥’¬å ÕÕ¡∑√—æ¬å ‘π. 2543. °“√»÷°…“°“√„™âπÈ”¢Õß∑ÿ‡√’¬π
¡—ß§ÿ¥ ‡ß“– ·≈–≈Õß°Õß ‚¥¬«‘∏’æ—≈ å§«“¡√âÕπ. «‘∑¬“-
π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ  ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å,  ß¢≈“.

 “¬—≥Àå  ¥ÿ¥’, «‘™≥’¬å ÕÕ¡∑√—æ¬å ‘π ·≈–™Ÿ»—°¥‘Ï ≈‘Ë¡ °ÿ≈. 2543.
°“√ª√–‡¡‘π§«“¡‡∑’Ë¬ßµ√ß¢Õß°“√«—¥°“√‰À≈¢ÕßπÈ”
„πµâπ≈Õß°Õß·≈–¡—ß§ÿ¥‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„™â
‡§√◊ËÕß PSU-NECTEC1 °—∫‡§√◊ËÕß Greenspan
Sapflow Sensors. «. ß¢≈“π§√‘π∑√å 22: 271-278.

À‘√—≠ À‘√—≠ª√–¥‘…∞å,  ÿ¢«—≤πå ®—π∑√ª√√≥‘°, ‡ √‘¡ ÿ¢  ≈—°‡æÁ™√å.
2541. ‡∑§‚π‚≈¬’°“√º≈‘µ∑ÿ‡√’¬π. ¡À“«‘∑¬“≈—¬‡°…µ√-
»“ µ√å, °√ÿß‡∑æœ.

Ansley, R.J., W.A. Dugas, M.L. Heuer and B.A. Trevino.
1994. Stem flow and porometer measurements
of transpiration from honey mesquite (Prosopis
glandulosa). J. Exp. Bot. 45: 847-856.

Baker, D.A. 1984. Water relation. In M.B. Wilkins (ed.).
Advanced Plant Physiology. Pitman Publishing
Inc., London, pp. 297-316.

Buwalda, J.G. and F. Lenz. 1995. Water use of European
pear trees growing in drainage lysimeters. J. Hort.
Sci. 70: 531-540.

Caspari, H.W., M.H. Behboudian, D.J. Chalmers and
A.R. Renquist. 1993. Pattern of seasonal water
use of Asian pears determined by lysimeters and
the heat-pulse technique. J. Amer. Soc. Hort. Sci.
118: 562-569.

Dye, P.S., B.W. Olbrich and I.R. Calder. 1992. A com-
parison of the heat pulse method and deuterium
tracing method for measuring transpiration from
Eucalyptus grandis trees. J. Exp. Bot. 43: 337-
343.

Edward, W.R.N. and N.W.M. Warwick. 1984. Trans-
piration from a kiwifruit vine as estimated by
the  heat  pulse  technique  and  the  Penman-
Monteith equation. New Zealand J. Agric. 27:
537-543.

Giorio, P.,  G. Sorrentino  and  R.D. Andria.  1999.
Stomatal behaviour, leaf water status and photo-
synthetic  response  in  field-grown  olive  trees
under water deficit. Environ. Exp. Bot. 42: 95-
104.

Lu, P. 2002. Whole-plant water use of some tropical
and subtropical tree crops and its application in
irrigation management. Acta Hort. 575: 781-
789.

Lu, P., P. Biron, N. Breda and A. Granier. 1995. Water
relations of adult Norway spruce (Picea abies
(L)  Karst)  under  soil  drought  in  the  Vosges
mountains: water potential, stomatal conductance
and transpiration. Ann. Sci. Forest 52: 117-129.

Naor, A. 1998. Relation between leaf water potential
and stomatal conductance in three field-grown
woody species. J. of Hort. Sci. & Biotech. 73:
431-436.

O’Hare, T.J. 1997. Rambutan. In S.K. Mitra (ed.). Post
Harvest Physiology and Storage of Tropical and
Subtropical Fruits. CAB International, UK, pp.
309-321.

Sdoodee, S. and Limpun-Udom, S. 2002. Effect of ex-
cess water on the incidence of translucent flesh
disorder in mangosteen (Garcinia mangostana
L.). Acta Hort. 575: 813-820.

Sdoodee, S. and Wongwongaree, N. 2002. Assessment
of  the  effect  of  water  deficit  on  sapflow  of
longkong  trees  by  using  heat-pulse  method.
Songklanakarin J. Sci. Technol. 24: 189-195

Wunsche, J.N., Palmer, J.W. and Dennis, H.G. 2000.
Effect of crop load on fruiting and gas-exchange
characteristics of ‘Braeburn’/M.26 apple trees
at full canopy. J. Amer. Soc. Hort. Sci. 125: 93-
99.


