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Abstract
Kaewkong, P. and Sdoodee, S.

Evaluation of nitrogen status and total chlorophyll in longkong (Aglaia dookkoo
Griff.) leaves under water stress using a chlorophyll meter
Songklanakarin J. Sci. Technol., 2005, 27(4) : 731-741

A chlorophyll meter (SPAD-502) was used to assess nitrogen status and total chlorophyll in longkong

leaves, leaves from twelve of 10-year-old trees grown in the experimental plot at Prince of Songkla Univer-

sity, Songkhla province. The relationship between SPAD-502 meter reading and nitrogen status and total

chlorophyll content analyzed in the laboratory was evaluated during 8 months (May-December 2003). It was

found that the trend of the relationships in each month was similar. There was no significant difference

among regression linears of all months. The data of 8 months showed that SPAD-reading and nitrogen

content, and SPAD-reading and total chlorophyll content were related in a positive manner. They were Y =

0.19X+10.10, r = 0.76** (n = 240), and Y = 0.43X-7.89, r = 0.79** (n = 400), respectively. The SPAD-502 was

then used to assess total nitrogen and total chlorophyll content during imposed water stress. Fifteen 4-year-

old plants were grown in pots (each pot containing 50 kg soil volume). The experiment was arranged in a

completely randomized design with 3 treatments: (1) daily watering (2) once watering on day 7 (3) no water-

ing with 5 replications during 14 days of the experimental period. Measurements showed a continuous

decrease of SPAD-reading in the treatment of no watering. On day 14, a significant difference of SPAD-
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Evaluation of nitrogen status and total chlorophyll under water stress

Kaewkong, P. and Sdoodee, S.

reading values between the treatment of daily watering and no watering was found. Then, the values of

nitrogen content and total chlorophyll were assessed by using the linear regression equations. From the

result, it is suggested that the measurement by chlorophyll meter is a rapid technique for the evaluation of

total chlorophyll and nitrogen status in longkong leaves during water stress.

Key words : longkong, chlorophyll meter, water stress, nitrogen, chlorophyll
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°“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å‡æ◊ËÕª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡¢Õß„∫≈Õß°Õß ‚¥¬„™â„∫®“°

µâπ≈Õß°Õß Õ“¬ÿ 10 ªï ®”π«π 12 µâπ ≥ ·ª≈ßª≈Ÿ° ¿“§«‘™“æ◊™»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬

 ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“ ‚¥¬À“§«“¡ —¡æ—π∏å√–À«à“ß§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å°—∫ª√‘¡“≥

‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡∑’Ë‰¥â®“°°“√«‘‡§√“–Àå„πÀâÕßªØ‘∫—µ‘°“√  ∑”°“√‡°Á∫¢âÕ¡Ÿ≈¥—ß°≈à“«‡ªìπ√–¬–‡«≈“ 8

‡¥◊Õπ (æƒ…¿“§¡-∏—π«“§¡ æ.».2546) æ∫«à“¡’§«“¡ —¡æ—π∏å°—π„π∑ÿ°‡¥◊Õπ∑’Ë∑”°“√»÷°…“ ‚¥¬ ¡°“√§«“¡ —¡æ—π∏å

¢Õß·µà≈–‡¥◊Õπ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈®“°∑—Èß·ª¥‡¥◊Õπ¡“À“§«“¡ —¡æ—π∏å√–À«à“ß§à“∑’ËÕà“π‰¥â

®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å°—∫ª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡ æ∫«à“¡’§«“¡ —¡æ—π∏å°—π ‚¥¬¡’ ¡°“√‡™‘ß‡ âπµ√ß

‡ªìπ Y = 0.19X+10.10, r = 0.76**, n = 240, ·≈– Y = 0.43X-7.89, r = 0.79**, n = 400 µ“¡≈”¥—∫  ‡¡◊ËÕ„™â

§≈Õ‚√øî≈≈å¡‘‡µÕ√åª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡„π™à«ß ¿“«–‡§√’¬¥πÈ” ‚¥¬„™âµâπ≈Õß°ÕßÕ“¬ÿ 4 ªï

∑’Ëª≈Ÿ°„π°√–∂“ß∑’Ë∫√√®ÿ¥‘π 50 °°. ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ ¡’ 3 «‘∏’°“√∑¥≈Õß §◊Õ 1) „ÀâπÈ”∑ÿ°«—π

2) „ÀâπÈ” 1 §√—Èß∑’Ë 7 «—π 3) ß¥°“√„ÀâπÈ” ∑”°“√∑¥≈Õß‡ªìπ‡«≈“ 14 «—π æ∫«à“ ¿“«–‡§√’¬¥πÈ”¡’º≈∑”„Àâ§à“∑’ËÕà“π

‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å≈¥≈ß‡√◊ËÕ¬Ê „π«‘∏’°“√∑¥≈Õß∑’Ëß¥°“√„ÀâπÈ” ‚¥¬„π«—π∑’Ë 14 ¢Õß°“√∑¥≈Õß§à“∑’ËÕà“π‰¥â

®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¢Õß«‘∏’°“√∑¥≈Õß∑’Ë„ÀâπÈ”∑ÿ°«—π·µ°µà“ß°—π∑“ß ∂‘µ‘°—∫«‘∏’°“√∑’Ëß¥°“√„ÀâπÈ” ·≈â«®“°π—Èπ

ª√–‡¡‘π§«“¡·µ°µà“ß¢Õßª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡‚¥¬„™â°“√§”π«≥®“° ¡°“√‡™‘ß‡ âπµ√ß°—∫§à“∑’Ë

Õà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å º≈®“°°“√»÷°…“π’È·π–π”‰¥â«à“°“√«—¥¥â«¬‡§√◊ËÕß¡◊Õ§≈Õ‚√øî≈≈å¡‘‡µÕ√å‡ªìπ‡∑§π‘§°“√

«—¥∑’Ë∑”‰¥â‡√Á« ´÷Ëß “¡“√∂„™â„π°“√ª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡¢Õß„∫≈Õß°Õß„π™à«ß ¿“«–‡§√’¬¥

πÈ”‰¥â

„π°“√ª≈Ÿ°æ◊™ ¡—°¡’°“√«‘‡§√“–Àå¥‘π·≈–æ◊™ ‡æ◊ËÕ
„™â‡ªìπ·π«∑“ß„π°“√®—¥°“√∏“µÿÕ“À“√„Àâ·°àæ◊™‰¥âÕ¬à“ß
‡À¡“– ¡ ´÷Ëß«‘∏’π’È®–™à«¬„Àâæ◊™‡®√‘≠‡µ‘∫‚µ‰¥â¥’ º≈º≈‘µ¡’
§ÿ≥¿“æ ‡æ√“–æ◊™‰¥â√—∫∏“µÿÕ“À“√Õ¬à“ß‡À¡“– ¡‡æ’¬ßæÕ
√«¡∑—Èß¬—ß™à«¬ª√–À¬—¥§à“„™â®à“¬ ‡æ√“– “¡“√∂®—¥°“√
∏“µÿÕ“À“√æ◊™‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ∏“µÿÕ“À“√
π—∫‡ªìπªí®®—¬ ”§—≠„π°“√‡√àß°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß‰π‚µ√‡®π´÷Ëß‡ªìπ∏“µÿÕ“À“√æ◊™∑’Ë ”§—≠

æ◊™µâÕß°“√∏“µÿÕ“À“√π’È‰ª √â“ß‚ª√µ’π‡æ◊ËÕ √â“ß§«“¡
‡®√‘≠¢Õß≈”µâπ·≈–„∫  √â“ß ’‡¢’¬«„Àâ·°àæ◊™ ‡ªìπ à«π
ª√–°Õ∫ ”§—≠¢Õß§≈Õ‚√øî≈≈å„πæ◊™ (¬ß¬ÿ∑∏, 2543)

¥—ßπ—Èπ‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å„π„∫®÷ß‡ªìπµ—«∫àß™’È∂÷ß
 ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õßæ◊™‰¥â  ¿“«–‡§√’¬¥πÈ”¡’º≈µàÕ
 √’√«‘∑¬“¢Õß‰¡âº≈¥â“πµà“ßÊ ‡™àπ ∑”„Àâª“°„∫ªî¥À√◊Õ
·√ßµâ“π¢Õßª“°„∫‡æ‘Ë¡¢÷Èπ (Shivashankar et al., 1991)

¢—¥¢«“ß°“√‡§≈◊ËÕπ∑’Ë¢Õß CO
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„π°“√¥Ÿ¥∏“µÿ‰π‚µ√‡®π√«¡∑—Èß∏“µÿÕ◊ËπÊ ≈¥≈ß ¡’º≈∑”„Àâ
§≈Õ‚√øî≈≈å„π„∫≈¥≈ß (Castrillo and Calcagno, 1989)

¥—ßπ—Èπ«‘∏’°“√Àπ÷Ëß∑’Ë„™â‡ªìπµ—«∫Õ° ¿“«–‡§√’¬¥πÈ”¢Õß
‰¡âº≈ §◊Õ °“√«—¥ª√‘¡“≥‰π‚µ√‡®πÀ√◊Õ§≈Õ‚√øî≈≈å„π„∫æ◊™
«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥‰π‚µ√‡®π„π„∫æ◊™¡’Õ¬ŸàÀ≈“¬«‘∏’
¥â«¬°—π ‡™àπ «‘∏’¢Õß Kjeldahl    à«π«‘∏’∑’Ë„™â«‘‡§√“–Àå
§≈Õ‚√øî≈≈å ‡™àπ «‘∏’°“√ colorimeter ‚¥¬„™â‡§√◊ËÕß«—¥°“√
 àÕßºà“π¢Õß· ß (»√’ ¡, 2544) ·µà«‘∏’°“√π’ÈµâÕß∑”„π
ÀâÕßªØ‘∫—µ‘°“√·≈–¡’°“√∑”≈“¬„∫æ◊™¥â«¬ (Singha and

Townsend, 1989)  ”À√—∫§≈Õ‚√øî≈≈å¡‘‡µÕ√å ‡™àπ SPAD-

501 or SPAD-502 Minolta Co., Ltd., Japan ‡ªìπ
Õÿª°√≥åÀπ÷Ëß∑’Ë “¡“√∂„™âª√–‡¡‘πª√‘¡“≥§≈Õ‚√øî≈≈å·≈–
‰π‚µ√‡®π‰¥â‚¥¬‰¡àµâÕß∑”≈“¬„∫æ◊™ (non-destructive

method) ‡ªìπ«‘∏’°“√∑’Ë –¥«°·≈–«—¥º≈‰¥â√«¥‡√Á« (Azia

and Stewart, 2001)

‰¥â¡’°“√»÷°…“°“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å„π°“√
ª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å„πæ◊™À≈“¬™π‘¥
¥â«¬°—π ¥—ß°“√∑¥≈Õß¢Õß Li ·≈–§≥– (1998) ÷́Ëß‰¥â
∑”°“√»÷°…“°“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å«—¥ª√‘¡“≥¢Õß
§≈Õ‚√øî≈≈å·≈–‰π‚µ√‡®π¢Õß„∫ grapefruit æ∫«à“
ª√‘¡“≥‰π‚µ√‡®π·≈–§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å
¡’§«“¡ —¡æ—π∏å°—π Ÿß Azia ·≈– Stewart (2001) ‰¥â∑”
°“√»÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë«—¥®“°
πÈ”§—Èπ¢Õß„∫°—∫§à“∑’Ë«—¥‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¢Õß„∫
·µß‡∑» (muskmelon) æ∫«à“§à“∑’Ë‰¥â®“°πÈ”§—Èπ·≈–§à“
§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß
Shi ·≈– Byrne (1995) ∑”°“√»÷°…“Õ—µ√“°“√‡°‘¥Õ“°“√
„∫¥à“ß‡À≈◊Õß (chlorosis) °—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å¢ÕßµâπµÕ¢Õßæ◊™ ª√“°Ø«à“Õ—µ√“°“√‡°‘¥Õ“°“√
„∫¥à“ß‡À≈◊Õß°—∫§à“∑’Ë‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡’§«“¡
 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬‡¡◊ËÕ§à“§≈Õ‚√øî≈≈å¡‘‡µÕ√å
∑’Ë«—¥‰¥â¡’§à“µË”Õ—µ√“°“√‡°‘¥Õ“°“√„∫¥à“ß‡À≈◊Õß®– Ÿß
Sibley ·≈–§≥– (1996) ‰¥â∑”°“√»÷°…“√–¥—∫‰π‚µ√‡®π
„π„∫¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å (SPAD-502) ·≈–°“√ °—¥
§≈Õ‚√øî≈≈å„π„∫ ”À√—∫§—¥‡≈◊Õ°æ—π∏ÿå¢Õß red maple æ∫
«à“§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å·≈–ª√‘¡“≥‰π‚µ√‡®π
∑—ÈßÀ¡¥‰¡à¡’§«“¡·µ°µà“ß°—π Neilsen ·≈–§≥– (1995)

‰¥â∑”°“√»÷°…“ª√‘¡“≥‰π‚µ√‡®π„π„∫¢Õß·Õª‡ªî≈®”π«π

4 æ—π∏ÿå ‚¥¬ª≈Ÿ°„π·ª≈ß∑’Ë„ÀâªÿÜ¬‰π‚µ√‡®π 3 √–¥—∫ √à«¡
°—∫°“√„ÀâªÿÜ¬·§≈‡ ’́¬¡‰π‡µ√∑‚¥¬«‘∏’°“√„Àâ∑“ß√–∫∫πÈ”
‡¡◊ËÕ∑”°“√«—¥º≈¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å ª√“°Ø«à“°“√
‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥‰π‚µ√‡®π¡’§«“¡ —¡æ—π∏å°—∫§à“∑’Ë
Õà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å  πÕ°®“°π’È Kodani ·≈–
§≥– (2002) ‰¥â„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å„π°“√«—¥ª√‘¡“≥
§≈Õ‚√øî≈≈å„π∑√ßæÿà¡¢Õß Fagus crenata Czapar ·≈–
§≥– (2002) ‰¥â„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å«—¥ª√‘¡“≥‰π‚µ√‡®π
„π„∫¢â“«‚æ¥∑’Ë¡’°“√ª≈Ÿ° hairy vetch ´÷Ëß‡ªìπæ◊™§≈ÿ¡¥‘π
Õ’°¥â«¬  ¥—ßπ—Èπ°“√À“§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥
§≈Õ‚√øî≈≈å·≈–‰π‚µ√‡®π°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å ®÷ßπà“®–‡ªìπª√–‚¬™πå„π≈Õß°Õß ‡æ◊ËÕ»÷°…“∂÷ß
§«“¡‡ªìπ‰ª‰¥â∑’Ë®–„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å·∑π°“√«‘‡§√“–Àå
„πÀâÕßªØ‘∫—µ‘°“√

„π°“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å‡æ◊ËÕª√–‡¡‘πª√‘¡“≥
‰π‚µ√‡®πÀ√◊Õ§≈Õ‚√øî≈≈å¢Õßæ◊™·µà≈–™π‘¥ µâÕß¡’°“√
»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß§à“∑’Ë‰¥â®“°°“√«—¥¥â«¬§≈Õ‚√-
øî≈≈å¡‘‡µÕ√å°—∫ª√‘¡“≥‰π‚µ√‡®πÀ√◊Õª√‘¡“≥§≈Õ‚√øî≈≈å
√«¡¢Õß„∫æ◊™™π‘¥π—ÈπÊ °àÕπ«à“¡’§«“¡ —¡æ—π∏å°—πÀ√◊Õ‰¡à
„π°“√∑¥≈Õß§√—Èßπ’È ®÷ß„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√åª√–‡¡‘π
ª√‘¡“≥§≈Õ‚√øî≈≈å·≈–‰π‚µ√‡®π„π≈Õß°Õß ´÷Ëß‡ªìπ‰¡âº≈
‡¢µ√âÕπ∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®¢Õßª√–‡∑»‰∑¬ ‚¥¬
∑”°“√»÷°…“‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å¢Õß§à“∑’ËÕà“π‰¥â®“°
§≈Õ‚√øî≈≈å¡‘‡µÕ√å°—∫ª√‘¡“≥§≈Õ‚√øî≈≈å·≈–‰π‚µ√‡®π„π
„∫®“°°“√«‘‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥§≈Õ‚√øî≈≈å
·≈–‰π‚µ√‡®π„π™à«ß ¿“«–‡§√’¬¥πÈ”¢Õß≈Õß°Õß‚¥¬‰¡à
∑”≈“¬„∫æ◊™ ‡æ◊ËÕ‡ªìπª√–‚¬™πå„π°“√ª√–¬ÿ°µå„™â‡°’Ë¬«°—∫
®—¥°“√∏“µÿ‰π‚µ√‡®π„Àâ‡À¡“– ¡µ“¡§«“¡µâÕß°“√¢Õßæ◊™

Õÿª°√≥å·≈–«‘∏’°“√

°“√»÷°…“§√—Èßπ’È ·∫àß‡ªìπ 2 °“√∑¥≈Õß ¥—ßπ’È

1. »÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥‰π‚µ√‡®π·≈–

§≈Õ‚√øî≈≈å®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°

§≈Õ‚√øî≈≈å¡‘‡µÕ√å„π·µà≈–‡¥◊Õπ

„™â„∫∑’Ë ¡∫Ÿ√≥å·≈–¡’°“√¢¬“¬¢Õß·ºàπ„∫‡µÁ¡∑’Ë
(fully  expanding  leaf)  ®“°µâπ≈Õß°Õß  Õ“¬ÿ  10  ªï
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®”π«π 12 µâπ ∑’Ëª≈Ÿ°∫√‘‡«≥·ª≈ß¢Õß¿“§«‘™“æ◊™»“ µ√å
§≥–∑√—æ¬“°√∏√√¡™“µ‘  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
Õ.À“¥„À≠à ®. ß¢≈“ ‚¥¬∑”°“√»÷°…“¢âÕ¡Ÿ≈‡¥◊Õπ≈–Àπ÷Ëß
§√—Èß ‡ªìπ√–¬–‡«≈“ 8 ‡¥◊Õπ µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ ∂÷ß
∏—π«“§¡ æ.». 2546 ‚¥¬·∫àß°“√»÷°…“ÕÕ°‡ªìπ 2 °“√
»÷°…“¬àÕ¬ ¥—ßπ’È

1.1 »÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥‰π‚µ√‡®π∑’Ë

‰¥â®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å
‚¥¬¡’«‘∏’°“√¥—ßπ’È

 ÿà¡‡≈◊Õ°„∫≈Õß°Õß¡“∑”§«“¡ –Õ“¥ ·≈â«
∑”°“√«—¥¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å (SPAD-502 Minolta

Co., Ltd., Japan) ‚¥¬Àπ’∫·ºàπ„∫∑’Ë ¡∫Ÿ√≥å·≈–¡’°“√
¢¬“¬¢Õß·ºàπ„∫‡µÁ¡∑’Ë «—¥„∫≈– 6 ®ÿ¥ ·≈â«À“§à“‡©≈’Ë¬‚¥¬
„™â„∫≈Õß°Õß®”π«π 30 µ—«Õ¬à“ßµàÕÀπ÷Ëß‡¥◊Õπ ·µà‡π◊ËÕß
®“°°“√«—¥§à“ª√‘¡“≥‰π‚µ√‡®π„π„∫æ◊™µâÕß„™â„∫æ◊™
10 „∫µàÕÀπ÷Ëßµ—«Õ¬à“ß ¥—ßπ—ÈπµâÕß„™â„∫∑’Ë«—¥¥â«¬‡§√◊ËÕß¡◊Õ
§≈Õ‚√øî≈≈å¡‘‡µÕ√å®”π«π 300 „∫ ®“°π—Èπ‡°Á∫„∫∑’ËÀπ’∫
¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å·≈â« ‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 60ºC ‡ªìπ
‡«≈“ 72 ™—Ë«‚¡ß ∫¥„∫µ—«Õ¬à“ß·Àâß„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß
ªíòπ (blender) ‡°Á∫„∫∑’Ë∫¥≈–‡Õ’¬¥·≈â«‰«â„π∂ÿß ‘́ª ‡æ◊ËÕ
π”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß‰π‚µ√‡®π¥â«¬«‘∏’°“√¢Õß
Kjeldahl (®”‡ªìπ, 2545) ·≈–π”§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√-
øî≈≈å¡‘‡µÕ√å·≈–§à“ª√‘¡“≥‰π‚µ√‡®π∑’Ë‰¥â®“°°“√«‘‡§√“–Àå
¡“À“§«“¡ —¡æ—π∏å·≈–§à“ —¡ª√– ‘∑∏‘ À —¡æ—π∏å¢Õß
 ¡°“√‡™‘ß‡ âπµ√ß√–À«à“ß§à“∑—Èß Õß¢Õß·µà≈–‡¥◊Õπ ·≈–
«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§«“¡™—π¢Õß ¡°“√‡™‘ß‡ âπ
µ√ß·µà≈–‡¥◊Õπ‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’Ë„™â«‘‡§√“–Àå
 ∂‘µ‘ SPSS ®“°π—Èππ”ª√‘¡“≥‰π‚µ√‡®π¢Õß∑ÿ°‡¥◊Õπ¡“
À“ ¡°“√§«“¡ —¡æ—π∏å·≈–§à“ —¡ª√– ‘∑∏‘ À —¡æ—π∏å°—∫
§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

1.2 »÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë

‰¥â®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

¡’«‘∏’°“√¥—ßπ’È
 ÿà¡‡≈◊Õ°„∫≈Õß°Õß¡“∑”§«“¡ –Õ“¥ ∑”°“√

«—¥¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å ‚¥¬Àπ’∫·ºàπ„∫∑’Ë ¡∫Ÿ√≥å·≈–
¡’°“√¢¬“¬·ºàπ„∫‡µÁ¡∑’Ë «—¥„∫≈– 6 ®ÿ¥ ·≈â«À“§à“‡©≈’Ë¬
„™â®”π«πµ—«Õ¬à“ß 50 µ—«Õ¬à“ßµàÕÀπ÷Ëß‡¥◊Õπ µ—«Õ¬à“ß≈–
1 „∫ ‡°Á∫„∫∑’ËÀπ’∫¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å∑”§«“¡ –Õ“¥

·≈â«π”‰ª °—¥§≈Õ‚√øî≈≈å ¥â«¬ “√‰¥‡¡∑∑‘≈´—≈‚ø‰´¥å
(DMSO)  π” “√≈–≈“¬∑’Ë‰¥â‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥
§≈Õ‚√øî≈≈å√«¡‚¥¬°“√æ‘®“√≥“®“°§à“°“√¥Ÿ¥´—∫· ß¥â«¬
‡§√◊ËÕß Spectrophotometer ∑’Ë™à«ß§≈◊Ëπ 645 ·≈– 663

π“‚π‡¡µ√ π”§à“∑’ËÕà“π‰¥â‰ª§”π«≥À“ª√‘¡“≥§≈Õ‚√øî≈≈å
√«¡ («‘√—µπå, 2541) ‚¥¬„™â ¡°“√ ª√‘¡“≥§≈Õ‚√øî≈≈å√«¡
= 20.2D

645
+8.02D

663
 ‚¥¬ D

645
 = §à“°“√¥Ÿ¥· ß∑’Ë§«“¡

¬“«§≈◊Ëπ 645 π“‚π‡¡µ√ ·≈– D
663

 = §à“°“√¥Ÿ¥°≈◊π· ß
∑’Ë§«“¡¬“«§≈◊Ëπ 663 π“‚π‡¡µ√  π”§à“∑’ËÕà“π‰¥â®“°
§≈Õ‚√øî≈≈å¡‘‡µÕ√å·≈–ª√‘¡“≥§≈Õ‚√øî≈≈å√«¡®“°°“√
«‘‡§√“–Àå‰ª«‘‡§√“–Àå§«“¡ —¡æ—π∏å·≈– √â“ß ¡°“√‡™‘ß‡ âπ
µ√ß¢Õß·µà≈–‡¥◊Õπ ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§«“¡
™—π¢Õß ¡°“√‡™‘ß‡ âπµ√ß¢Õß·µà≈–‡¥◊Õπ‚¥¬„™â‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å∑’Ë„™â«‘‡§√“–Àå ∂‘µ‘ SPSS ®“°π—Èππ”ª√‘¡“≥
§≈Õ‚√øî≈≈å¢Õß∑ÿ°‡¥◊Õπ¡“À“§«“¡ —¡æ—π∏å·≈– √â“ß
 ¡°“√§“¥§–‡πª√‘¡“≥∑’Ë«‘‡§√“–Àå‰¥â√«¡°—∫§à“∑’ËÕà“π‰¥â
®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

2. »÷°…“°“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√åª√–‡¡‘πª√‘¡“≥

‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å„π™à«ß ¿“«–‡§√’¬¥πÈ”

¢Õß≈Õß°Õß

‚¥¬„™âµâπ≈Õß°ÕßÕ“¬ÿ 4 ªï ∑’Ëª≈Ÿ°„π°√–∂“ß∑’Ë
∫√√®ÿ¥‘π 50 °°. ∑’Ëµ—ÈßÕ¬Ÿà¿“¬„π‚√ß‡√◊Õπ∑’Ë¡’À≈—ß§“‡ªìπ
æ≈“ µ‘°„  ∑”°“√»÷°…“‡ªìπ√–¬–‡«≈“ 14 «—π „π‡¥◊Õπ
°√°Æ“§¡ æ.». 2547 ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
µ≈Õ¥ (Completely Randomized Design; CRD) ∑”
5 ´È” ¡’ 3 «‘∏’°“√∑¥≈Õß¥—ßπ’È§◊Õ 1) „ÀâπÈ”∑ÿ°«—π 2) „ÀâπÈ”
1 §√—Èß ∑’Ë 7 «—π  3) ß¥°“√„ÀâπÈ”

∫—π∑÷°°“√‡ª≈’Ë¬π·ª≈ß§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å ∑”°“√µ‘¥ªÑ“¬‡§√◊ËÕßÀ¡“¬∑’Ë„∫≈Õß°Õß ‚¥¬‡≈◊Õ°„∫
‡æ ≈“¥¢Õß≈Õß°Õß∑’Ë¡’§«“¡ ¡∫Ÿ√≥åµâπ≈– 2 „∫ ∑”°“√
∫—π∑÷°°“√‡ª≈’Ë¬π·ª≈ß§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å
«—¥„∫≈– 6 µ”·Àπàß ·≈â«À“§à“‡©≈’Ë¬¢Õß·µà≈–„∫ ‚¥¬
æ¬“¬“¡„Àâ√–¬–«—¥Õ¬ŸàÀà“ß®“°‡ âπ°≈“ß„∫·≈–®ÿ¥∑’Ë«—¥‡ªìπ
®ÿ¥‡¥‘¡∑ÿ°§√—Èß «—¥§à“Õ¬à“ßµàÕ‡π◊ËÕß«—π‡«âπ«—π„π™à«ß¢Õß
°“√∑¥≈Õß   π”§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡“
§”π«≥À“ª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡ ‚¥¬„™â
 ¡°“√‡™‘ß‡ âπµ√ß®“°‡¥◊Õπ°√°Æ“§¡¢Õß°“√»÷°…“∑’Ë 1.1



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 4 °.§. -  .§. 2548
°“√ª√–‡¡‘π‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å√«¡¿“¬„µâ ¿“«–‡§√’¬¥πÈ”

æ√∑‘æ¬å  ·°â«§ß ·≈–  “¬—≥Àå   ¥ÿ¥’735

·≈– 1.2 µ“¡≈”¥—∫ «—¥ª√‘¡“≥· ß‡Àπ◊Õ∑√ßæÿà¡ (Photo-

synthetic Photon Flux or PPF) ‚¥¬„™â‡§√◊ËÕß«—¥· ß
(Light meter) „™â Quantum sensor √ÿàπ Li-190SA

µàÕ°—∫ Li-250 Light meter ¢Õß Licor, Inc., USA

«—¥§«“¡‡¢â¡· ß¿“¬„π·≈–¿“¬πÕ°‚√ß‡√◊Õπ «—¥»—°¬å¢Õß
πÈ”„π„∫‚¥¬„™â‡§√◊ËÕß¡◊Õ Pressure chamber ¢Õß PMS,

USA ‚¥¬‡≈◊Õ°„™â„∫‡æ ≈“¥¢Õßæ◊™ µ—¥„∫·≈â«π”¡“«—¥
·≈â«∫—π∑÷°§à“ ∑”°“√«—¥»—°¬å¢ÕßπÈ”„π„∫∑ÿ° 3 «—π „π™à«ß
8.00 π. - 16.00 π. µâπ≈– 2 „∫ «—¥§à“°“√™—°π”ª“°„∫
‚¥¬‡§√◊ËÕß«—¥°“√™—°π”ª“°„∫ (Porometer) √ÿàπ AP4 ¢Õß
Delta-T, UK „™â„∫‡æ ≈“¥¢Õßµâπæ◊™ ∑”§«“¡ –Õ“¥
·≈â««—¥§à“°“√™—°π”ª“°„∫∑ÿ° 3 «—π  „π™à«ß 8.00 π. -

16.00 π. «—¥§«“¡™◊Èπ„π¥‘π ‚¥¬‡§√◊ËÕß«—¥§«“¡™◊Èπ„π¥‘π
(Theta probe, Delta-T, UK) ∑”°“√Ωíß‡§√◊ËÕß«—¥§«“¡™◊Èπ
„π¥‘π‰«â„π°√–∂“ß¢Õß·µà≈–«‘∏’°“√∑¥≈Õß ·≈–‡°Á∫¢âÕ¡Ÿ≈
‚¥¬„™â‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈ (Data Logger) √ÿàπ TLOG2

¢Õß Delta-T, UK „π™à«ß‡«≈“∑’Ë∑”°“√»÷°…“

º≈°“√∑¥≈Õß

1. »÷°…“§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√-

øî≈≈å®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å

¡‘‡µÕ√å„π·µà≈–‡¥◊Õπ

1.1 §«“¡ —¡æ—π∏å¢Õßª√‘¡“≥‰π‚µ√‡®π∑’Ë‰¥â

®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥‰π‚µ√‡®π∑’Ë‰¥â
®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å
µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ ∂÷ß ∏—π«“§¡ æ.».2546 ¡’§«“¡
 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π∑ÿ°‡¥◊Õπ  ‚¥¬¡’§à“ —¡-
ª√– ‘∑∏‘Ï À —¡æ—π∏å Ÿß ÿ¥„π‡¥◊Õπ°—π¬“¬π ‡∑à“°—∫ 0.89

·≈–µË” ÿ¥„π‡¥◊Õπæƒ…¿“§¡  ‡∑à“°—∫  0.74  (Table  1)

°“√°√–®“¬¢Õß§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å Ÿß ÿ¥„π
‡¥◊Õπ¡‘∂ÿπ“¬π‡∑à“°—∫ 80.10 ·≈–µË” ÿ¥„π‡¥◊Õπµÿ≈“§¡
‡∑à“°—∫ 44.70 ·≈–°“√°√–®“¬¢Õßª√‘¡“≥‰π‚µ√‡®π¡’
§à“ Ÿß ÿ¥„π‡¥◊Õπµÿ≈“§¡ ¡’§à“‡∑à“°—∫ 29.16 °√—¡/°°. ·≈–
µË” ÿ¥„π‡¥◊Õπ¡‘∂ÿπ“¬π ¡’§à“‡∑à“°—∫ 16.77 °√—¡/°°. ·≈–
‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫ ¡°“√§«“¡ —¡æ—π∏å æ∫«à“ ¡°“√
‡™‘ß‡ âπµ√ß¢Õß∑ÿ°‡¥◊Õπ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

(Table 1) ´÷Ëß· ¥ß«à“ ¡°“√‡™‘ß‡ âπµ√ß¢Õß∑ÿ°‡¥◊Õπ∑’Ë∑”
°“√∑¥≈Õß¡’§«“¡ —¡æ—π∏å°—π ®“°°“√«‘‡§√“–Àå§«“¡·µ°
µà“ß¢Õß§«“¡™—π¢Õß‡ âπ ¡°“√§«“¡ —¡æ—π∏å·µà≈–‡¥◊Õπ
‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’Ë„™â«‘‡§√“–Àå ∂‘µ‘ SPSS ·≈–
‡¡◊ËÕπ”§à“ª√‘¡“≥‰π‚µ√‡®π∑’Ë‰¥â®“°°“√«‘‡§√“–Àå®“°∑ÿ°
‡¥◊Õπ¡“À“§«“¡ —¡æ—π∏å°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å æ∫«à“ ¡°“√‡™‘ß‡ âπµ√ß∑’Ë‰¥â¡’§«“¡ —¡æ—π∏å°—π
Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß  ‚¥¬¡’ ¡°“√‡™‘ß‡ âπµ√ß‡ªìπ Y =

0.19X + 10.10, r = 0.76** (Figure 1)

1.2 §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥§≈Õ‚√øî≈≈å

®“°°“√«‘‡§√“–Àå°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë
 °—¥‚¥¬°“√„™â DMSO °—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ ∂÷ß ∏—π«“§¡ æ.».2546

¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π∑ÿ°‡¥◊Õπ ‚¥¬¡’§à“
 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å Ÿß ÿ¥„π‡¥◊Õπ°√°Æ“§¡ ‡∑à“°—∫
0.92 ·≈–µË” ÿ¥„π‡¥◊Õπæƒ…¿“§¡ ‡∑à“°—∫ 0.88 (Table 2)

‚¥¬°“√°√–®“¬¢Õß§à“§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡’§à“ Ÿß ÿ¥„π
‡¥◊Õπ°—π¬“¬π ‡∑à“°—∫ 81.5 ·≈–µË” ÿ¥„π‡¥◊Õπ∏—π«“§¡
‡∑à“°—∫ 44.0 °“√°√–®“¬¢Õßª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë‰¥â®“°
°“√«‘‡§√“–Àå¡’§à“ Ÿß ÿ¥„π‡¥◊Õπ°—π¬“¬π ‡∑à“°—∫ 38.76

¡°./°√—¡πÈ”Àπ—° ¥ ·≈–µË” ÿ¥„π‡¥◊Õπ°√°Æ“§¡ ‡∑à“°—∫
10.09 ¡°./°√—¡πÈ”Àπ—° ¥ ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫ ¡°“√
‡™‘ß‡ âπµ√ß æ∫«à“ ¡°“√‡™‘ß‡ âπµ√ß¢Õß∑ÿ°‡¥◊Õπ‰¡à¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ®“°°“√«‘‡§√“–Àå§«“¡·µ°µà“ß
¢Õß§«“¡™—π¢Õß‡ âπ ¡°“√§«“¡ —¡æ—π∏å·µà≈–‡¥◊Õπ‚¥¬
„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’Ë„™â«‘‡§√“–Àå ∂‘µ‘ SPSS ·≈–
‡¡◊ËÕπ”§à“ª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë‰¥â®“°°“√«‘‡§√“–Àå®“°∑ÿ°
‡¥◊Õπ¡“À“§«“¡ —¡æ—π∏å°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å æ∫«à“ ¡°“√‡™‘ß‡ âπµ√ß∑’Ë‰¥â¡’§«“¡ —¡æ—π∏å°—π
Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß  ‚¥¬¡’ ¡°“√‡™‘ß‡ âπµ√ß‡ªìπ Y=

0.43X - 7.89, r = 0.79** (Figure 2)

2. °“√„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√åª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π

·≈–§≈Õ‚√øî≈≈å„π™à«ß ¿“«–‡§√’¬¥πÈ”¢Õß≈Õß°Õß

®“°°“√«—¥ª√‘¡“≥· ß‡Àπ◊Õ∑√ßæÿà¡¿“¬„π‚√ß‡√◊Õπ
·≈–¿“¬πÕ°‚√ß‡√◊Õπ¢Õß≈Õß°Õß„π™à«ß¢Õß°“√∑¥≈Õß
‚¥¬«—¥„π√Õ∫«—πµ—Èß·µà‡«≈“ 8.00-16.00 π. «—¥∑ÿ° 2 ™—Ë«‚¡ß
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§«“¡‡¢â¡· ß®–§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ®“°™à«ß‡™â“ ·≈–®–§àÕ¬
≈¥≈ß‡¡◊ËÕ∂÷ß™à«ß‡¬Áπ ‚¥¬„π™à«ß°≈“ß«—π¡’§«“¡‡¢â¡· ß
 Ÿß ÿ¥ (Figure 3A) ´÷Ëß®–¡’§«“¡ —¡æ—π∏å°—∫§à“»—°¬å¢Õß
πÈ”„π„∫·≈–§à“°“√™—°π”ª“°„∫ ‚¥¬°“√‡ª≈’Ë¬π·ª≈ß§à“
»—°¬å¢ÕßπÈ”„π„∫≈Õß°Õß„π√Õ∫«—π„π™à«ß°“√∑¥≈Õß æ∫

«à“∑—Èß 3 «‘∏’°“√∑¥≈Õß ¡’§à“»—°¬å¢ÕßπÈ”„π„∫ Ÿß„π™à«ß‡™â“
·≈–§à“»—°¬å¢ÕßπÈ”„π„∫®–≈¥≈ß®π∂÷ßµË” ÿ¥„π™à«ß‡∑’Ë¬ß
·≈–®–§àÕ¬Ê ‡æ‘Ë¡¢÷ÈπÕ’°„π™à«ß‡¬Áπ ·≈–§à“»—°¬å¢ÕßπÈ”„π
„∫¡’§à“µË” ÿ¥‡∑à“°—∫  -4.48  MPa  „π«—π∑’Ë  14  ¢Õß°“√
∑¥≈Õß „π«‘∏’°“√∑’Ëß¥°“√„ÀâπÈ” ´÷Ëß¡’§«“¡·µ°µà“ß°—π∑“ß

Figure 1. Relationship  between  leaf  nitrogen

concentration and SPAD-reading of

longkong leaves during May-December

2003.

Figure 2. Relationship between total chlorophyll

content and SPAD-reading of longkong

leaves during May-December 2003.

Table 1. Comparison of regression equations of

the relationship between leaf nitrogen

concentration and SPAD-reading of long-

kong  measured  in  each  month  during

May-December 2003 (Y = total chloro-

phyll, X = SPAD-reading).

   Month Regression equation r

   May Y = 0.17X+12.21 0.74
   June Y = 0.20X+9.97 0.82
   July Y = 0.21X+7.69 0.81
   August Y = 0.17X+9.55 0.87
   September Y = 0.25X+7.12 0.89
   October Y = 0.21X+9.50 0.81
   November Y = 0.18X+11.71 0.87
   December Y = 0.15X+13.92 0.82

   F-test ns

   %CV 7.08

ns = no significant difference at P < 0.05

Table 2. Comparison of regression equations of

the relationship between total chlorophyll

content and SPAD-reading of longkong

measured in each month during May-

December 2003  (Y = total chlorophyll,

X = SPAD-reading).

   Month Regression equation r

   May Y = 0.45X-10.03 0.88
   June Y = 0.39X-4.72 0.91
   July Y = 0.40X-8.11 0.92
   August Y = 0.42X-9.51 0.91
   September Y = 0.60X-13.14 0.90
   October Y = 0.36X-4.07 0.91
   November Y = 0.40X-5.29 0.91
   December Y = 0.45X-10.21 0.90

   F-test ns

   %CV 5.81

ns = no significant difference at P < 0.05
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 ∂‘µ‘°—∫«‘∏’°“√Õ◊ËπÊ (Figure 3B)  ”À√—∫°“√‡ª≈’Ë¬π·ª≈ß
§à“°“√™—°π”ª“°„∫¢Õß≈Õß°Õß„π√Õ∫«—π æ∫«à“§à“™—°π”
ª“°„∫®–¡’§à“µË”„π™à«ß‡™â“·≈–®–§àÕ¬‡æ‘Ë¡ Ÿß¢÷Èπ ‚¥¬¡’§à“
‡©≈’Ë¬ Ÿß ÿ¥„π™à«ß°≈“ß«—π ®“°π—Èπ§à“°“√™—°π”ª“°„∫®–
§àÕ¬≈¥≈ß®π∂÷ß™à«ß‡¬Áπ ‚¥¬„π«—π∑’Ë‡√‘Ë¡∑”°“√∑¥≈Õß §à“
°“√™—°π”ª“°„∫¢Õß∑—Èß 3 «‘∏’°“√∑¥≈Õß®–¡’§à“„°≈â‡§’¬ß

°—π §à“°“√™—°π”ª“°„∫¢Õß«‘∏’°“√∑¥≈Õß∑’Ëß¥°“√„ÀâπÈ”®–
¡’§à“≈¥≈ßµË” ÿ¥„π™à«ß‡«≈“ 12.00 π. «—π∑’Ë 14 ¢Õß°“√
∑¥≈Õß ¡’§à“‡∑à“°—∫ 0.097 ´¡./«‘π“∑’ ´÷Ëß¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘°—∫«‘∏’°“√Õ◊ËπÊ (Figure 3C)

Figure 4 · ¥ß°“√‡ª≈’Ë¬π·ª≈ß‡ªÕ√å‡ Á́πµå§«“¡
™◊Èπ¥‘π„π™à«ß¢Õß°“√∑¥≈Õß æ∫«à“§«“¡™◊Èπ¥‘π¢Õß«‘∏’

Figure 3. Changes of photosynthetic photon flux or PPF (A), leaf water potential (B), and

stomatal conductance (C) of longkong tree in the 3 watering treatments (����� daily

watering, ����� once watering on day 7 and     no watering) during the experimental

period.
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°“√∑¥≈Õß∑’Ë¡’°“√„ÀâπÈ”∑ÿ°«—π®–¡’·π«‚πâ¡≈¥≈ßÀ≈—ß®“°
°“√„ÀâπÈ”„π™à«ß‡¬Áπ®π°√–∑—ËßµË” ÿ¥„π«—πµàÕ¡“ ®“°π—Èπ
‡ªÕ√å‡´Áπµå§«“¡™◊Èπ¥‘π®–‡æ‘Ë¡¢÷ÈπÕ’°À≈—ß®“°°“√„ÀâπÈ” „π
«‘∏’°“√∑¥≈Õß∑’Ë¡’°“√„ÀâπÈ” 1 §√—Èß∑’Ë 7 «—π §«“¡™◊Èπ¥‘π®–
§àÕ¬≈¥≈ß®“°«—π∑’Ë‡√‘Ë¡∑”°“√∑¥≈Õß ®π°√–∑—ËßµË” ÿ¥„π
«—π∑’Ë 7 ·≈–‡¡◊ËÕ∑”°“√„ÀâπÈ”§à“§«“¡™◊Èπ¥‘π®– Ÿß¢÷ÈπÕ’°„π
«—π∑’Ë 8 ¢Õß°“√∑¥≈Õß À≈—ß®“°π—Èπ§à“§«“¡™◊Èπ¥‘π®–≈¥
µË”≈ßÕ’°§√—Èß·≈–®–µË”∑’Ë ÿ¥„π«—π∑’Ë 14 ¢Õß°“√∑¥≈Õß
 à«π„π«‘∏’°“√∑’Ëß¥°“√„ÀâπÈ” æ∫«à“‡ªÕ√å‡´Áπµå§«“¡™◊Èπ¥‘π
¡’·π«‚πâ¡≈¥≈ß‡√◊ËÕ¬Ê ®π°√–∑—ËßµË” ÿ¥„π«—π∑’Ë 14 ¢Õß
°“√∑¥≈Õß‚¥¬¡’§à“‡∑à“°—∫ 13.07%

°“√‡ª≈’Ë¬π·ª≈ß§à“§≈Õ‚√øî≈≈å¡‘‡µÕ√å„π™à«ß ¿“«–

‡§√’¬¥πÈ”

„π™à«ß°“√∑¥≈Õß æ∫«à“§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
¡‘‡µÕ√å¢Õß«‘∏’°“√∑¥≈Õß∑’Ëß¥°“√„ÀâπÈ” ®–§àÕ¬Ê ≈¥≈ß
·≈–µË” ÿ¥„π«—π∑’Ë 14 ¢Õß°“√∑¥≈Õß ´÷Ëß¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘°—∫«‘∏’°“√∑¥≈Õß∑’Ë„ÀâπÈ”∑ÿ°«—π (Figure 5)

·≈–‡¡◊ËÕπ”§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡“§”π«≥À“
ª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å‚¥¬„™â ¡°“√‡™‘ß‡ âπµ√ß
¢Õß‡¥◊Õπ°√°Æ“§¡ ®“° Table 1 ·≈– Table 2 æ∫«à“„π
«—π∑’Ë 14 ¢Õß°“√∑¥≈Õß «‘∏’°“√∑’Ëß¥°“√„ÀâπÈ”¡’ª√‘¡“≥
§≈Õ‚√øî≈≈åµË” ÿ¥‡∑à“°—∫ 13.52 ¡°./°√—¡πÈ”Àπ—° ¥
(Figure 6A) ·≈–¡’ª√‘¡“≥‰π‚µ√‡®πµË” ÿ¥‡∑à“°—∫ 19.04

°√—¡/°°. (Figure 6B)  ”À√—∫°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥
§≈Õ‚√øî≈≈å®“°°“√«‘‡§√“–Àå æ∫«à“ª√‘¡“≥§≈Õ‚√øî≈≈å

¢Õß«‘∏’°“√∑’Ëß¥°“√„ÀâπÈ”¡’§à“µË” ÿ¥„π«—π∑’Ë 14 ¢Õß°“√
∑¥≈Õß‡∑à“°—∫ 13.87 ¡°./°√—¡πÈ”Àπ—° ¥ (Figure 6C)

´÷Ëß‡ªìπ‰ª„π∑‘»∑“ß‡¥’¬«°—π°—∫°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥
‰π‚µ√‡®π‚¥¬¡’§à“µË” ÿ¥‡∑à“°—∫ 17.35 °√—¡/°°. (Figure

6D) ´÷Ëß„Àâº≈§«“¡·µ°µà“ß Õ¥§≈âÕß°—∫§à“∑’Ë‰¥â®“°°“√
§”π«≥¥â«¬§à“∑’Ë«—¥‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å

«‘®“√≥å

®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“§≈Õ‚√øî≈≈å¡‘‡µÕ√å
‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂„™âª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–
§≈Õ‚√øî≈≈å√«¡„π„∫æ◊™‚¥¬ÕâÕ¡‰¥â ·≈–‡ªìπº≈¥’µàÕ°“√
ª√–‡¡‘π§≈Õ‚√øî≈≈å°—∫µ—«Õ¬à“ßæ◊™ ‚¥¬∑’Ë‰¡àµâÕß∑”≈“¬
„∫æ◊™  “¡“√∂„™â‰¥âßà“¬·≈–√«¥‡√Á«  Õ¥§≈âÕß°—∫°“√
√“¬ß“π¢Õß Schaper ·≈– Chacko (1991) ∑’Ë∑¥ Õ∫
°“√«—¥‚¥¬„™â§≈Õ‚√øî≈≈å¡‘‡µÕ√å°—∫‰¡âº≈À≈“¬™π‘¥ ·µà°“√
‡≈◊Õ°„™â°—∫æ◊™·µà≈–™π‘¥®–µâÕß¡’°“√»÷°…“¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ
‡æ◊ËÕÀ“ ¡°“√∑’Ë· ¥ß∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß§à“∑’Ë‰¥â®“°
°“√«—¥¥â«¬§≈Õ‚√øî≈≈å¡‘‡µÕ√å°—∫ª√‘¡“≥§≈Õ‚√øî≈≈å√«¡„π
„∫æ◊™ Õ¬à“ß‰√°Áµ“¡°“√ª√–‡¡‘πº≈¢Õß„∫≈Õß°Õß ‚¥¬
∑”°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥‰π‚µ√‡®π·≈–
§≈Õ‚√øî≈≈å√«¡°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å‡ªìπ
√–¬–‡«≈“ 8 ‡¥◊Õπ æ∫«à“§à“§«“¡ —¡æ—π∏å∑’Ë‰¥â¡’§«“¡
 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑—Èßª√‘¡“≥‰π‚µ√‡®π·≈–
§≈Õ‚√øî≈≈å√«¡„π∑ÿ°‡¥◊Õπ∑’Ë∑”°“√»÷°…“ ´÷Ëß¡’§«“¡ Õ¥-
§≈âÕß°—∫°“√»÷°…“„πæ◊™À≈“¬™π‘¥¥â«¬°—π ‡™àπ °“√»÷°…“

Figure 4.  Changes of soil  moisture during  the experimental period.
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Figure 5. Changes of SPAD-reading of longkong leaves in the 3 watering treatments (�����

daily watering,    once watering on day 7 and    no watering) during the experi-

mental period. (Average values on each line with the same letter are not signifi-

cantly different by LSD 0.05)

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥§≈Õ‚√øî≈≈å°—∫§à“∑’ËÕà“π‰¥â
®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¢Õß„π·µß‡∑» (Muskmelon)

æ∫«à“§à“∑—Èß Õß¡’§«“¡ —¡æ—π∏å°—π‚¥¬¡’§à“ r2 ‡∑à“°—∫ 0.84,

0.93, 0.55 ·≈– 0.71 (Azia and Stewart, 2001) ‡™àπ
‡¥’¬«°—∫°“√∑¥≈Õß¢Õß Marquard ·≈– Tipton (1987)

æ∫«à“§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å¡‘‡µÕ√å¡’§«“¡ —¡æ—π∏å°—∫
ª√‘¡“≥§≈Õ‚√øî≈≈å∑’Ë‰¥â®“°°“√ °—¥ „π„∫æ◊™·µà≈–™π‘¥
‚¥¬®–„Àâ§à“ —¡ª√– ‘∑∏‘ À —¡æ—π∏å∑’Ë·µ°µà“ß°—π ®“°°“√
»÷°…“¢Õß Li ·≈–§≥– (1998) æ∫«à“ƒ¥Ÿ°“≈Õ“®‡ªìπ
ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ§à“ r2 ‡π◊ËÕß®“°„π™à«ß summer flush

(r2 = 0.49) ¢Õß grapefruit ®–¡’§à“ r2 ¢Õß§«“¡ —¡æ—π∏å
√–À«à“ßª√‘¡“≥‰π‚µ√‡®π°—∫§à“∑’ËÕà“π‰¥â®“°§≈Õ‚√øî≈≈å
µË”°«à“™à«ß spring flush (r2 = 0.61) ®“°°“√»÷°…“§√—Èßπ’È
®÷ß‡ªìπ‰ª‰¥â∑’Ë®–„™â‡§√◊ËÕß¡◊Õ§≈Õ‚√øî≈≈å¡‘‡µÕ√å‰ª„™â„π°“√
ª√–‡¡‘πª√‘¡“≥‰π‚µ√‡®π·≈–§≈Õ‚√øî≈≈å¢Õß≈Õß°Õß ´÷Ëß
‡ªìπ«‘∏’°“√∑’Ë –¥«° √«¥‡√Á«·≈–‰¡àµâÕß∑”≈“¬„∫æ◊™¥â«¬
·µà„π°“√π”‡§√◊ËÕß¡◊Õ™π‘¥π’È¡“„™â§«√¡’°“√»÷°…“Õ‘∑∏‘æ≈
Õ◊ËπÊ ∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß¥â«¬ ‡™àπ Õ‘∑∏‘æ≈¢Õß ¿“æª≈Ÿ°
∑’ËÕ“®¡’º≈∑”„Àâ§à“∑’Ë‰¥â®“°°“√«—¥¡’§«“¡·ª√ª√«π‰ª‰¥â
¥—ß√“¬ß“π¢Õß Campbell ·≈–§≥– (1990) ´÷Ëßæ∫«à“
ª√‘¡“≥§≈Õ‚√øî≈≈å„π„∫·Õª‡ªî≈∑’Ëª≈Ÿ°„π ¿“æ·ª≈ßª≈Ÿ°

·≈–„π‡√◊Õπ°√–®°¡’§«“¡·µ°µà“ß°—π ‡¡◊ËÕ«—¥¥â«¬§≈Õ‚√-
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πÕ°®“°π’È ¿“«–‡§√’¬¥πÈ”¬—ß àßº≈°√–∑∫µàÕæ◊™„π¥â“π
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Figure 6. Changes of total chlorophyll content and leaf nitrogen concentration of longkong

leaves assessed by SPAD-reading (A and B, respectively) and total chlorophyll

content and leaf nitrogen concentration analysed in the laboratory (C and D,

respectively) from the leaves in 3 watering treatments (����� daily watering,    once

watering on day 7 and    no watering) during the experimental period. (Average

values on each  line with the same letter are not significantly different by LSD 0.05)
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