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ABSTRACT

Water stress affects a number of physiological processes which consequently affect crop yield. The

objective of this study was to determine the effects of water stress on levels of proline and ABA and yield

of 2 corn varieties; Ki3, a purported drought-sensitive variety, and Ki11, a purported drought-tolerant one.

Plants were exposed to water stress at tassel initiation and at anthesis until wilting appeared and then rewatered

until recovered. Leaf samples were collected at wilting and at recovery for proline and ABA analyses using

spectrophotometric technique and gas chromatography, respectively, compared to control plants. It was found

that water stress at both tassel initiation and anthesis caused an increase in  proline and ABA levels in both

corn varieties. The increase was greater in Ki3 than in Ki11. When plants were rewatered, both proline and

ABA levels decreased to the control level. Water stress at both stages decreased number of seeds per ear and

seed weight in both corn varieties which consequently decreased grain yield per plant but the effect was more

evident in Ki3 than in Ki11. Water stress at tassel initiation showed greater influence on proline and ABA

levels and yield than that at anthesis. Moreover, it was found that proline and ABA levels accumulated under

water stress conditions were negatively correlated with corn yield.
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∫∑§—¥¬àÕ

 ¿“«–¢“¥πÈ”¡’º≈µàÕ¢∫«π°“√∑“ß √’√«‘∑¬“

¢Õßæ◊™À≈“¬Õ¬à“ß´÷Ëß¡’º≈µàÕ‡π◊ËÕß‰ª∂÷ßº≈º≈‘µ °“√

∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ßº≈¢Õß ¿“«–

¢“¥πÈ” µàÕ°“√ – ¡‚æ√≈’π·≈–°√¥·ÕÁ∫´‘ ‘§ ·≈–

º≈º≈‘µ¢Õß¢â“«‚æ¥ 2 æ—π∏ÿå §◊Õæ—π∏ÿå Ki3 ´÷Ëß¡’·π«

‚πâ¡‰«µàÕ ¿“«–·≈âß ·≈–æ—π∏ÿå Ki11 ´÷Ëß¡’·π«‚πâ¡

∑π·≈âß ‚¥¬„Àâæ◊™¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ° (tas-

sel initiation) ·≈–√–¬–¥Õ°∫“π (anthesis) ®π

°√–∑—Ëßæ◊™· ¥ßÕ“°“√‡À’Ë¬«®÷ß„ÀâπÈ”„À¡à ‡°Á∫µ—«Õ¬à“ß

æ◊™‡¡◊ËÕ· ¥ßÕ“°“√‡À’Ë¬«·≈–‡¡◊ËÕæ◊™øóôπµ—«‡æ◊ËÕ

«‘‡§√“–ÀåÀ“ª√‘¡“≥‚æ√≈’π ‚¥¬«‘∏’ spectrophotom-

etry ·≈–À“ª√‘¡“≥°√¥·ÕÁ∫ ‘́ ‘§ ‚¥¬„™â gas

chromatography ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫πÈ”µ“¡ª°µ‘

æ∫«à“°“√¢“¥πÈ”∑—Èß„π√–¬–°”‡π‘¥µÿà¡¥Õ°·≈–„π

√–¬–¥Õ°∫“π¡’º≈„Àâª√‘¡“≥‚æ√≈’π·≈–°√¥·ÕÁ∫´‘ ‘§

‡æ‘Ë¡ Ÿß¢÷Èπ„π¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå ‚¥¬°“√‡æ‘Ë¡∑—Èß

‚æ√≈’π·≈–°√¥·ÕÁ∫´‘ ‘§ „πæ—π∏ÿå Ki3 ®– Ÿß°«à“„π

æ—π∏ÿå Ki11 ‡¡◊ËÕæ◊™‰¥â√—∫πÈ”„À¡à®π°√–∑—Ëßæ◊™øóôπµ—«

ª√‘¡“≥‚æ√≈’π·≈–°√¥·ÕÁ∫´‘ ‘§≈¥≈ß®π‡°◊Õ∫‡∑à“

°≈ÿà¡∑’Ë‰¥â√—∫πÈ”µ“¡ª°µ‘ °“√¢“¥πÈ”„π√–¬–°”‡π‘¥

µÿà¡¥Õ°·≈–„π√–¬–¥Õ°∫“π¡’º≈„Àâ®”π«π‡¡≈Á¥µàÕ

Ωí°·≈–πÈ”Àπ—°‡¡≈Á¥¢Õß¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå≈¥≈ß

 àßº≈„Àâº≈º≈‘µ‡¡≈Á¥µàÕµâπ≈¥≈ß ·µà°“√¢“¥πÈ”¡’º≈

„Àâº≈º≈‘µ¢Õßæ—π∏ÿå Ki3 ≈¥≈ß¡“°°«à“æ—π∏ÿå Ki11

·≈–°“√¢“¥πÈ”∑’Ë√–¬–°”‡π‘¥µÿà¡¥Õ°¡’º≈°√–∑∫µàÕ

°“√ – ¡‚æ√≈’π·≈–°√¥·ÕÁ∫ ‘́ ‘§ √«¡∑—Èßº≈º≈‘µ

¡“°°«à“°“√¢“¥πÈ”∑’Ë√–¬–¥Õ°∫“π„π¢â“«‚æ¥∑—Èß

 Õßæ—π∏ÿå πÕ°®“°π’È¬—ßæ∫«à“ª√‘¡“≥‚æ√≈’π·≈–°√¥

·ÕÁ∫´‘ ‘§∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¢â“«‚æ¥¢“¥πÈ”¡’§«“¡ —¡æ—π∏å

„π∑“ßµ√ß°—π¢â“¡°—∫º≈º≈‘µ

§”π”

 ¿“«–¢“¥πÈ”¡’º≈µàÕ°√–∫«π°“√∑“ß

 √’√«‘∑¬“¢Õßæ◊™À≈“¬Õ¬à“ß ‡™àπ°“√ —ß‡§√“–Àå· ß

(Ludwig and Matthews, 1993) °“√ªî¥‡ªî¥¢Õßª“°„∫

(Heitholt et al., 1991; Turner, 1974) °“√‡ª≈’Ë¬π·ª≈ß

ª√‘¡“≥°√¥Õ–¡‘‚π·≈–ŒÕ√å‚¡π∫“ß™π‘¥ ‡™àπ‚æ√≈’π

(Waldren and Teare, 1974) Abscisic acid, ABA

(Aspinall, 1980) º≈¢Õß°“√¢“¥πÈ”µàÕ°√–∫«π°“√

¥—ß°≈à“«·µ°µà“ß°—π‰ª ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õßæ◊™ √–¬–

°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™·≈–§«“¡√ÿπ·√ß¢Õß°“√¢“¥πÈ”

æ◊™®–¡’°“√ – ¡ª√‘¡“≥‚æ√≈’π‡¡◊ËÕª√– ∫°—∫

 ¿“«–¢“¥πÈ” Ilahi and Dorffling (1982) √“¬ß“π

«à“°“√ – ¡ª√‘¡“≥‚æ√≈’π„π¢â“«‚æ¥∑’Ë¢“¥πÈ”·µ°

µà“ß°—π‰ª„π·µà≈–æ—π∏ÿå ‡¡◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ß

ª√‘¡“≥‚æ√≈’π°—∫§«“¡∑π·≈âß¢Õß¢â“«‚æ¥æ∫«à“¡’

§«“¡ —¡æ—π∏å°—π„π∑“ß≈∫ ¢â“«‚æ¥∑’Ë∑π·≈âß®– –

 ¡‚æ√≈’π„πª√‘¡“≥∑’ËµË”°«à“¢â“«‚æ¥∑’Ë‰¡à∑π·≈âß

(∏«—™, 2535; π«√—µπå ·≈– √“‡™π∑√å, 2537) πÕ°®“°π’È

‡¡◊ËÕæ◊™¢“¥πÈ”ŒÕ√å‚¡π ABA ¬—ß‡æ‘Ë¡ª√‘¡“≥¢÷ÈπÕ¬à“ß

√«¥‡√Á«Õ’°¥â«¬ ́ ÷Ëß¡’º≈„Àâª“°„∫ªî¥ (Aspinall, 1980)

º≈¢Õß°“√¢“¥πÈ”µàÕ°√–∫«π°“√∑“ß √’√«‘∑¬“

 àßº≈µàÕ‡π◊ËÕß‰ª∂÷ß°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õßæ◊™

Abrecht and Carberry (1993) √“¬ß“π«à“°“√¢“¥πÈ”

√–À«à“ß°“√µ—Èßµ—«¢Õßµâπ°≈â“¢â“«‚æ¥®–∑”„Àâµâπ°≈â“

‡À’Ë¬« ·§√–·°√Áπ ‡µ‘∫‚µ™â“ Õ—µ√“°“√‡°‘¥„∫™â“≈ß

æ◊Èπ∑’Ë„∫≈¥≈ß ·≈– àßº≈„Àâ°“√ – ¡πÈ”Àπ—°·Àâß

 à«π‡Àπ◊Õ¥‘π≈¥≈ß¥â«¬

°“√∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈

¢Õß°“√¢“¥πÈ”µàÕ¢∫«π°“√∑“ß √’√«‘∑¬“ ÷́Ëß®–¡’º≈

µàÕ‡π◊ËÕß‰ª∂÷ß°“√æ—≤π“·≈–º≈º≈‘µ¢Õß¢â“«‚æ¥‡æ◊ËÕ

‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«‚æ¥„Àâ

∑π·≈âßµàÕ‰ª
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Õÿª°√≥å·≈–«‘∏’°“√

ª≈Ÿ°¢â“«‚æ¥ 2 æ—π∏ÿå §◊Õ Ki3 ́ ÷Ëß¡’·π«‚πâ¡‰¡à

∑π·≈âß ·≈– Ki11 ´÷Ëß¡’·π«‚πâ¡∑π·≈âß „π°√–∂“ß

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 12 π‘È«®”π«π 1 µâπµàÕ°√–∂“ß

„™â¥‘πº ¡ ¥‘π:ªÿÜ¬§Õ°:∂à“π·°≈∫ „πÕ—µ√“ à«π 1:1:1

®—¥ ‘Ëß∑¥≈Õß·∫∫ split-plot „π completely randomized

design ¡’æ—π∏ÿå‡ªìπ main plot ‚¥¬ subplot ·∫àß‡ªìπ 3

°≈ÿà¡ ‰¥â·°à 1) °≈ÿà¡∑’Ë¡’°“√„ÀâπÈ”ª°µ‘ (control) ®–

‰¥â√—∫πÈ”‡∑à“°—π∑ÿ°°√–∂“ß®π∂÷ß√–¥—∫§«“¡™◊Èπ π“¡

µ≈Õ¥ƒ¥Ÿª≈Ÿ° 2) °≈ÿà¡∑’Ë¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°

(tassel initiation) ß¥„ÀâπÈ”‡¡◊ËÕæ◊™‡√‘Ë¡„Àâ°”‡π‘¥µÿà¡

¥Õ°§◊Õ‡¡◊ËÕ¢â“«‚æ¥¡’Õ“¬ÿª√–¡“≥ 45 «—π ®π°√–∑—Ëß

æ◊™· ¥ßÕ“°“√‡À’Ë¬«®÷ß„ÀâπÈ”„À¡à 3) °≈ÿà¡∑’Ë¢“¥πÈ”

„π√–¬–¥Õ°∫“π (anthesis) ß¥„ÀâπÈ”‡¡◊ËÕ¥Õ°‡√‘Ë¡

∫“π§◊Õ‡¡◊ËÕ¢â“«‚æ¥¡’Õ“¬ÿª√–¡“≥ 55 «—π ®π°√–∑—Ëß

æ◊™· ¥ßÕ“°“√‡À’Ë¬«®÷ß„ÀâπÈ”„À¡à ∑”°“√∑¥≈Õß„π

‡√◊Õπ°√–®°∑’ËΩÉ“¬«‘®—¬·≈–‡√◊Õπª≈Ÿ°æ◊™∑¥≈Õß

 ∂“∫—π«‘®—¬·≈–æ—≤π“·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

«‘∑¬“‡¢µ°”·æß· π °“√„ÀâªÿÜ¬„™âªÿÜ¬ Ÿµ√ 15-15-15

„πÕ—µ√“ 1.5 °√—¡µàÕ°√–∂“ß ∑ÿ° 2  —ª¥“Àå

‡°Á∫µ—«Õ¬à“ß„∫æ◊™¢Õß°≈ÿà¡∑’Ë‡ªìπ control

æ√âÕ¡°—∫µ—«Õ¬à“ßæ◊™∑’Ë· ¥ßÕ“°“√‡À’Ë¬«À≈—ß®“°

 ¿“«–¢“¥πÈ”∑’Ë√–¬–°”‡π‘¥µÿà¡¥Õ°·≈–√–¬–¥Õ°∫“π

·≈–‡°Á∫µ—«Õ¬à“ßÕ’°§√—Èß‡¡◊ËÕæ◊™øóôπµ—«À≈—ß®“°‰¥â√—∫πÈ”

„À¡à π”µ—«Õ¬à“ß„∫æ◊™ à«πÀπ÷Ëß‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥

‚æ√≈’π‚¥¬„™â«‘∏’¢Õß Bates et al. (1973) Õ’° à«πÀπ÷Ëß

π”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥ ABA ‚¥¬¥—¥·ª≈ß®“°«‘∏’

¢Õß Schelenk and Gellerman (1969) ‚¥¬∫¥

µ—«Õ¬à“ß¥â«¬ methanol §«“¡‡¢â¡¢âπ 80% ·¬°™—Èπ

µ—«Õ¬à“ß¥â«¬ ethylacetate  ≈—∫°—∫ phosphate buffer

°√Õßµ—«Õ¬à“ß∑’Ë –°—¥‰¥âºà“π polyvinylpyrrolidone

(PVP) ™π‘¥‰¡à≈–≈“¬πÈ” ·≈– Sep-pak C18 cartridge

·≈â«π” “√ –°—¥·Àâß¡“≈–≈“¬¥â«¬ “√≈–≈“¬º ¡

√–À«à“ß acetone °—∫ methanol ©’¥‡¢â“‡§√◊ËÕß gas

chromatography (GC) ¥”‡π‘π°“√∑” methylation

‡ªìπ‡«≈“ª√–¡“≥ 10-15 π“∑’ §”π«≥ª√‘¡“≥ ABA

¢Õß “√ –°—¥ ‡ª√’¬∫‡∑’¬∫°—∫ standard ABA (Sigma

A 2784) ∑’Ë∑√“∫§«“¡‡¢â¡¢âπ‚¥¬„™â‡§√◊ËÕß gas chro-

matography

‡¡◊ËÕæ◊™‡¢â“ Ÿà√–¬– ÿ°·°à∑“ß √’√«‘∑¬“ (ª√–¡“≥

120 «—πÀ≈—ßª≈Ÿ°) ‡°Á∫µ—«Õ¬à“ßæ◊™‡æ◊ËÕÀ“Õß§åª√–°Õ∫

¢Õßº≈º≈‘µ¥—ßµàÕ‰ªπ’È §◊Õ ®”π«πΩí°µàÕµâπ ®”π«π

·∂«µàÕΩí° ®”π«π‡¡≈Á¥µàÕ·∂« §«“¡¬“«Ωí° §«“¡

°«â“ß¢ÕßΩí° πÈ”Àπ—° 1000 ‡¡≈Á¥ ·≈– πÈ”Àπ—°‡¡≈Á¥

µàÕµâπ

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬ Analysis of Vari-

ance ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬„™â LSD(0.05)

º≈·≈–«‘®“√≥å

®“°°“√∑¥≈Õß æ∫«à“‡¡◊ËÕ¢â“«‚æ¥¢“¥πÈ”®–¡’

°“√ – ¡‚æ√≈’π Ÿß¢÷Èπ„π„∫∑—Èß„πæ—π∏ÿå Ki3 ·≈– Ki11

(Figure 1) °“√ – ¡‚æ√≈’π¿“¬„µâ ¿“«–¢“¥πÈ”„π

æ—π∏ÿå Ki3 ́ ÷Ëß¡’·π«‚πâ¡‰«µàÕ°“√¢“¥πÈ”®– Ÿß°«à“æ—π∏ÿå

Ki11 ´÷Ëß¡’·π«‚πâ¡∑π·≈âß °“√¢“¥πÈ”„π√–¬–

°”‡π‘¥µÿà¡¥Õ°¢â“«‚æ¥æ—π∏ÿå Ki3 ¡’°“√ – ¡‚æ√≈’π

 Ÿß∂÷ß 66.1 µmol/g f.w. ´÷Ëß‡æ‘Ë¡¢÷Èπ‡ªìπ‡°◊Õ∫ “¡‡∑à“

¢Õß°≈ÿà¡ control (Figure 1A) ‡¡◊ËÕ‰¥â√—∫πÈ”„À¡à®π

æ◊™øóôπµ—« ª√‘¡“≥‚æ√≈’π≈¥≈ß®π‡°◊Õ∫Õ¬Ÿà„π√–¥—∫

‡¥’¬«°—∫ control „π¢≥–∑’Ëæ—π∏ÿå Ki11 ¡’°“√ – ¡

‚æ√≈’π¿“¬„µâ ¿“«–¢“¥πÈ”‡æ’¬ß 41.3 µmol/g f.w.

´÷Ëß‡æ‘Ë¡¢÷Èπª√–¡“≥ Õß‡∑à“¢Õß control ‡∑à“π—Èπ (Fig-

ure 1B) ‡¡◊ËÕ‰¥â√—∫πÈ”„À¡à®πøóôπµ—«ª√‘¡“≥‚æ√≈’π¢

Õßæ—π∏ÿå Ki11 ≈¥≈ß‡À≈◊Õ‡æ’¬ß 12.5 µmol/g f.w. À√◊Õ

ª√–¡“≥§√÷ËßÀπ÷Ëß¢Õß control °“√ – ¡‚æ√≈’π„π

√–¬–¥Õ°∫“πµË”°«à“„π√–¬–°”‡π‘¥µÿà¡¥Õ°„πæ—π∏ÿå Ki3

·µà‰¡à·µ°µà“ß°—π„πæ—π∏ÿå Ki11 º≈®“°°“√∑¥≈Õßπ’È
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Figure 1 Proline concentrations of two corn varieties, Ki3 (A) and Ki11 (B), as affected by water stress

at tassel initiation and at anthesis. C = control; WS = water stressed; RW = rewatered.

 Õ¥§≈âÕß°—∫°“√√“¬ß“π¢Õß∏«—™ (2535) ·≈– π«

√—µπå·≈–√“‡™π∑√å (2537) ´÷Ëß√“¬ß“π«à“ª√‘¡“≥‚æ√≈’

π∑’Ë – ¡¿“¬„µâ ¿“«–¢“¥πÈ”¡’§«“¡ —¡æ—π∏å„π

≈—°…≥–µ√ß°—π¢â“¡°—∫§«“¡∑π·≈âß¢Õß¢â“«‚æ¥

°“√¢“¥πÈ”¡’º≈„Àâª√‘¡“≥ ABA ‡æ‘Ë¡¢÷Èπ„π

¢â“«‚æ¥∑—Èß 2 æ—π∏ÿå (Figure 2) ¿“¬„µâ ¿“«–¢“¥πÈ”

¢â“«‚æ¥æ—π∏ÿå Ki3 ®–¡’√–¥—∫ ABA  Ÿß¢÷Èπ‡ªìπª√–¡“≥

5 ‡∑à“¢Õß control ‡¡◊ËÕæ◊™‰¥â√—∫πÈ”„À¡à®πøóôπµ—« √–¥—∫

ABA ≈¥≈ß¡“‡ªìπª√–¡“≥ 2 ‡∑à“¢Õß control (Figure

2A) „π¢≥–∑’Ë„πæ—π∏ÿå Ki11 ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß ABA

‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ‰¥â√—∫°“√¢“¥πÈ” (Figure 2B) · ¥ß

„Àâ‡ÀÁπ·π«‚πâ¡°“√ª√—∫µ—«¢Õß¢â“«‚æ¥æ—π∏ÿå Ki11

µàÕ°“√¢“¥πÈ” ‡æ√“–‡ªìπ∑’Ë∑√“∫¥’«à“ ABA ¡’º≈„Àâ

ª“°„∫ªî¥ (Aspinall, 1980) °“√∑’Ë√–¥—∫¢Õß ABA

‡æ‘Ë¡¢÷ÈππâÕ¬ ¡’º≈„Àâª“°„∫ªî¥‡æ’¬ß‡≈Á°πâÕ¬ æ◊™¬—ß

 “¡“√∂¥Ÿ¥°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å ‡¢â“ Ÿà¿“¬„π„∫‰¥â

®÷ß∑”„Àâæ◊™¬—ß “¡“√∂ —ß‡§√“–Àå· ßµàÕ‰ª‰¥â¿“¬„µâ

 ¿“«–¢“¥πÈ” °“√¢“¥πÈ”„π√–¬–¥Õ°∫“π¡’º≈µàÕ

°“√‡æ‘Ë¡ª√‘¡“≥ ABA πâÕ¬°«à“°“√¢“¥πÈ”∑’Ë√–¬–

°”‡π‘¥µÿà¡¥Õ°„π¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå °“√∑’Ë√–¥—∫¢Õß

ABA ≈¥≈ß®π„°≈â‡§’¬ß°—∫ control À≈—ß®“°øóôπµ—«

· ¥ß„Àâ‡ÀÁπ∂÷ß°“√ª√—∫µ—«¢Õßæ◊™‡¡◊ËÕ‰¥â√—∫πÈ”„À¡à

°“√¢“¥πÈ”¡’º≈„ÀâÕß§åª√–°Õ∫¢Õßº≈º≈‘µ∑ÿ°

 à«π≈¥≈ß„π¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå (Table 1) °“√

¢“¥πÈ”∑’Ë√–¬–°”‡π‘¥µÿà¡¥Õ°¡’º≈µàÕº≈º≈‘µ·≈–Õß§å

ª√–°Õ∫¢Õßº≈º≈‘µ¡“°°«à“°“√¢“¥πÈ”∑’Ë√–¬–¥Õ°

∫“π„π¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå ®”π«π‡¡≈Á¥¢Õß¢â“«

‚æ¥æ—π∏ÿå Ki3 ‡¡◊ËÕ¢“¥πÈ”∑’Ë√–¬–°”‡π‘¥µÿà¡¥Õ°¡’®”π«π

65.4% ¢Õß control ·≈–¡’πÈ”Àπ—° 1000 ‡¡≈Á¥ 57.8%

¢Õß control  àßº≈„Àâº≈º≈‘µ‡¡≈Á¥ ≈¥≈ß‡À≈◊Õ‡æ’¬ß
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Figure 2 ABA concentrations of two corn varieties, Ki3 (A) and Ki11 (B), as affected by water stress at

tassel initiation and at anthesis. C = control; WS = water stressed; RW = rewatered.

33.3% ¢Õß control „π¢≥–∑’Ë°“√¢“¥πÈ”∑’Ë√–¬–¥Õ°

∫“π¡’º≈„ÀâπÈ”Àπ—° 1000 ‡¡≈Á¥≈¥≈ß‡ªìπ 64.4% ¢Õß

control ·≈–¡’º≈πâÕ¬¡“°µàÕ®”π«π‡¡≈Á¥/Ωí° ®÷ß

∑”„Àâº≈º≈‘µ‡¡≈Á¥≈¥≈ß‡À≈◊Õª√–¡“≥ 50% ¢Õß con-

trol °“√µÕ∫ πÕßµàÕ ¿“«–¢“¥πÈ”¢Õß¢â“«‚æ¥æ—π∏ÿå

Ki11 §≈â“¬°—∫æ—π∏ÿå Ki3 ·µà‰¥â√—∫º≈°√–∑∫®“°°“√

¢“¥πÈ”πâÕ¬°«à“ ‚¥¬Õß§åª√–°Õ∫¢Õßº≈º≈‘µ∑’Ë‰¥â√—∫

º≈®“°°“√¢“¥πÈ”¡“°∑’Ë ÿ¥§◊Õ ®”π«π‡¡≈Á¥·≈–πÈ”

Àπ—°‡¡≈Á¥ ·µà°“√¢“¥πÈ”¡’º≈°√–∑∫µàÕπÈ”Àπ—° 1000

‡¡≈Á¥ ¢Õßæ—π∏ÿå Ki11 πâÕ¬°«à“æ—π∏ÿå Ki3 §◊Õ°≈ÿà¡∑’Ë

¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°®–¡’πÈ”Àπ—° 1000

‡¡≈Á¥‡ªìπ 77.5% ¢Õß control ®÷ß∑”„Àâº≈º≈‘µ‡¡≈Á¥

≈¥≈ßπâÕ¬°«à“„πæ—π∏ÿå Ki3 §◊Õ¡’§à“ª√–¡“≥ 50% ¢Õß

control ‚¥¬√«¡·≈â«¢â“«‚æ¥æ—π∏ÿå Ki11 „Àâº≈º≈‘µ¥’

°«à“æ—π∏ÿå Ki3 ∑—Èß„π ¿“«–ª°µ‘·≈–‡¡◊ËÕ‰¥â√—∫ ¿“«–

¢“¥πÈ” Õß§åª√–°Õ∫¢Õßº≈º≈‘µ∑’Ë·µ°µà“ß°—πÕ¬à“ß

‡ÀÁπ‰¥â™—¥§◊Õ®”π«πΩí°µàÕµâπ ®”π«π‡¡≈Á¥µàÕΩí° πÈ”

Àπ—° 1000 ‡¡≈Á¥ ·≈–º≈º≈‘µ‡¡≈Á¥ ´÷Ëß®– Ÿß°«à“„π

æ—π∏ÿå Ki11

‡¡◊ËÕæ‘®“√≥“∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß°“√ – ¡

‚æ√≈’π·≈– ABA ‡¡◊ËÕæ◊™¢“¥πÈ”°—∫º≈º≈‘µ·≈â« ®–

‡ÀÁπ‰¥â«à“∑—Èß°“√ – ¡‚æ√≈’π·≈– ABA ¡’§«“¡

 —¡æ—π∏å„π∑“ßµ√ß°—π¢â“¡°—∫°“√„Àâº≈º≈‘µ æ—π∏ÿå Ki11

´÷Ëß¡’·π«‚πâ¡∑π·≈âß·≈–„Àâº≈º≈‘µ Ÿß°«à“∑—Èß„π

 ¿“«–ª°µ‘·≈–„π°≈ÿà¡∑’Ë¢“¥πÈ”¡’°“√ – ¡ “√∑—Èß

 Õß™π‘¥„π√–¥—∫∑’ËµË”°«à“æ—π∏ÿå Ki3 ´÷Ëß¡’·π«‚πâ¡‰«

µàÕ ¿“«–·≈âß·≈–„Àâº≈º≈‘µµË”°«à“ °“√∑’Ë ABA „π

æ—π∏ÿå Ki11 ‡æ‘Ë¡¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬∑”„Àâ°“√ªî¥¢Õß

ª“°„∫πâÕ¬≈ß¥â«¬·≈–∑”„Àâæ◊™¬—ß “¡“√∂¥”‡π‘π

°‘®°√√¡¢Õß¢∫«π°“√µ√÷ß§“√å∫Õπ‰¥ÕÕ°‰´¥å‡æ◊ËÕ
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°“√ —ß‡§√“–Àå· ßµàÕ‰ª‰¥â (Levitt, 1980) ∑”„Àâæ—π∏ÿå

Ki11 ¡’°“√ – ¡πÈ”Àπ—°·Àâß¡“°°«à“æ—π∏ÿå Ki3 ·≈–

¡’º≈º≈‘µ Ÿß°«à“

°“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°¡’º≈µàÕ

º≈º≈‘µ¡“°°«à“°“√¢“¥πÈ”„π√–¬–¥Õ°∫“πÕ“®‡π◊ËÕß

¡“®“°°“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°‰ª¬—ß¬—Èß°“√

 √â“ß¥Õ° À√◊Õ∑”„Àâ°“√ √â“ß¥Õ°º‘¥ª°µ‘‰ªÀ√◊Õ™â“

‰ª ∑”„Àâ‰¡à —¡æ—π∏å°—∫√–¬–ÕÕ°‰À¡ °“√º ¡‡° √

®÷ß≈¥≈ß‡ªìπ‡Àµÿ„Àâ®”π«π‡¡≈Á¥≈¥≈ß (Abrecht and

Carberry, 1993; NeSmith and Ritchie, 1992) „π

¢≥–∑’Ë°“√¢“¥πÈ”∑’Ë√–¬–¥Õ°∫“ππ—Èπ °“√º ¡‡° √

Õ“®¬—ß “¡“√∂‡°‘¥¢÷Èπ‰¥â ·¡â®–‰¡à ¡∫Ÿ√≥å‡µÁ¡∑’Ë°Áµ“¡

¥—ßπ—Èπ„π√–¬–ÕÕ°™àÕ¥Õ°µ—«ºŸâπ—Èπ ®÷ßæÕ®– √ÿª‰¥â

«à“√–¬–°”‡π‘¥µÿà¡¥Õ°®–‰¥â√—∫º≈°√–∑∫®“°°“√¢“¥

πÈ”¡“°°«à“√–¬–¥Õ°∫“π

 √ÿª

1. °“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°·≈–√–¬–

¥Õ°∫“π∑”„Àâ√–¥—∫¢Õß‚æ√≈’π·≈– ABA  Ÿß¢÷Èπ„π

¢â“«‚æ¥æ—π∏ÿå Ki3 ·≈– Ki11

2. °“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°·≈–√–¬–

¥Õ°∫“π∑”„Àâº≈º≈‘µ≈¥≈ß„π¢â“«‚æ¥∑—Èß Õßæ—π∏ÿå

3. °“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°¡’º≈

°√–∑∫µàÕ°“√ – ¡‚æ√≈’π ABA ·≈–º≈º≈‘µ¡“°

°«à“°“√¢“¥πÈ”„π√–¬–¥Õ°∫“π

4. ª√‘¡“≥‚æ√≈’π ·≈– ABA ∑’Ë – ¡‡¡◊ËÕæ◊™

‰¥â√—∫ ¿“«–¢“¥πÈ”¡’§«“¡ —¡æ—π∏å„π∑“ßµ√ß°—π¢â“¡

°—∫º≈º≈‘µ

5. °“√¢“¥πÈ”„π√–¬–°”‡π‘¥µÿà¡¥Õ°·≈–√–¬–

¥Õ°∫“π¡’º≈°√–∑∫µàÕæ—π∏ÿå Ki3 ¡“°°«à“æ—π∏ÿå Ki11
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