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ABSTRACT

A study on apical development of soybean varieties NS1, CM 60, Leichhart and CPAC 98-76 was

undertaken. Plants were grown in pots on June 1, and November 25, 1997 at the Department of Botany. For

morphological study of the apex, floral initiation (R0 stage) and floral development (R0 - R1 stage) were illustrated

for each variety. Floral initiation was identified by using apical dissection technique at 40X magnification. The

results indicated that there were greatly differences in the duration of floral initiation among the varieties and

sowing dates ranging from 14 -32 days after sowing. NS 1 was notified that having a short juvenile phase whereas

Leichhart was having a long juvenile phase. By contrast, the floral development phase was not influenced by sowing

dates, though, markedly differences between varieties was detected. Developmental anatomy of terminal bud during

the formation of floral bud showed that apical dome shape containing 2 layers of the well organized cells tunica,

and the other, unorganized cells of 3-layer corpus emerging between the 2 prophyll. The formation of florets along

the inflorescence was notified to be upward by which the second floret developed faster than the first floret. In

the floret, sepal and petal primordia initiated, thereafter, the apical of floret would be flatted coincidentally with

the development of stamen. Petal primordia developed slowly and were soon surpassed in growth by the stamens.
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∫∑§—¥¬àÕ

°“√»÷°…“æ—≤π“°“√ª≈“¬¬Õ¥·≈–µ“¥Õ°¢Õß

∂—Ë«‡À≈◊Õß æ—π∏ÿå NS1 CM 60 Leichhart ·≈– CPAC 98-

76 ‚¥¬ª≈Ÿ°„π°√–∂“ß ‡¡◊ËÕ«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2540 ·≈–

25 æƒ»®‘°“¬π 2540 ≥ ‡√◊Õπ‡æ“–™” ¿“§«‘™“æƒ°…»“ µ√å
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‡æ◊ËÕ»÷°…“°“√°”‡π‘¥¥Õ°®“°≈”µâπÀ≈—°¿“¬„µâ°≈âÕß

®ÿ≈∑√√»πå æ∫«à“ √–¬–°“√°”‡π‘¥™àÕ¥Õ° (floral initia-

tion , R0) ‡°‘¥¢÷Èπµ—Èß·µà 14 - 32 «—πÀ≈—ßª≈Ÿ° ÷́Ëß·µ°µà“ß

°—πµ“¡æ—π∏ÿ°√√¡·≈– ¿“æ·«¥≈âÕ¡ ·≈– “¡“√∂

°”Àπ¥‰¥â®“°°“√‡ª≈’Ë¬π·ª≈ß‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∑’Ë¡’≈—°…≥–

 ’‡¢â¡°«à“∫√‘‡«≥Õ◊Ëπ ·≈–¬Õ¥‡®√‘≠ (apical dome) ®–

¬◊¥‡æ◊ËÕ √â“ß·°π™àÕ¥Õ°·≈–ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬¥â“π¢â“ß

‚¥¬æ—π∏ÿå NS1 ¡’√–¬– juvenile  —Èπ „π¢≥–∑’Ëæ—π∏ÿå

Leichhart ¡’ √–¬– juvenile ¬“« ·≈–æ∫«à“ √–¬–

æ—≤π“°“√¢Õß¥Õ° (floral development, R0 - R1) ¡’

§«“¡·µ°µà“ß°—πµ“¡æ—π∏ÿå  à«π ¿“æ·«¥≈âÕ¡¡’º≈µàÕ

æ—≤π“°“√¢Õß¥Õ°§àÕπ¢â“ßπâÕ¬  ”À√—∫≈—°…≥–°“¬

«‘¿“§¢Õß‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠¢Õßµ“¢â“ß∑’Ëæ—≤π“‡ªìπ™àÕ¥Õ°

æ∫«à“ ª≈“¬¬Õ¥‡ªìπ√Ÿª‚¥¡‡°‘¥¢÷Èπ√–À«à“ß prophyll 1

§Ÿà ‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ª≈“¬¬Õ¥ª√–°Õ∫¥â«¬ tunica 2 ™—Èπ∑’Ë¡’

‡´≈≈å‡√’¬ß°—πÕ¬à“ß‡ªìπ√–‡∫’¬∫ ·≈– ™—Èπ corpus ‡ªìπ

‡´≈≈å∑’Ë‡√’¬ßÕ¬à“ß‰¡à‡ªìπ√–‡∫’¬∫ °“√ √â“ß¥Õ°¬àÕ¬®–

‡°‘¥¢÷Èπ®“°¥â“π≈à“ß ‚¥¬∑’Ë¥Õ°¬àÕ¬∑’Ë 2 æ—≤π“‡√Á«°«à“

¥Õ°¬àÕ¬·√° ·≈–„π·µà≈–¥Õ°¬àÕ¬‡¡◊ËÕ‡°‘¥°≈’∫¥Õ°

·≈â«ª≈“¬¬Õ¥®–·∫π√“∫≈ß‡æ◊ËÕ √â“ß‡° √‡æ»ºŸâ·≈–

‡æ»‡¡’¬ ‚§√ß √â“ß¢Õß¥Õ°¬àÕ¬¡’°“√æ—≤π“Õ¬à“ß

√«¥‡√Á«¬°‡«âπ°≈’∫¥Õ°

§”π”

„π°“√ª≈Ÿ°∂—Ë«‡À≈◊Õß‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ Ÿß®”‡ªìπ

Õ¬à“ß¬‘Ëß∑’Ë®–µâÕß∑√“∫∂÷ß §«“¡·ª√ª√«π¢Õß

æ—≤π“°“√µàÕ ¿“æ·«¥≈âÕ¡·≈–æ—π∏ÿ°√√¡ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß√–¬–∑’Ë¡’§«“¡ ”§—≠∑’Ë∑”„Àâ‡°‘¥§«“¡·µ°µà“ß

¡“°∑’Ë ÿ¥ §◊Õ√–¬–∑’Ëæ◊™¡’°“√æ—≤π“®ÿ¥°”‡π‘¥¥Õ° (FI)

´÷Ëß‡ªìπ√–¬–∑’Ëæ◊™‡ª≈’Ë¬π·ª≈ß‰ª Ÿà√–¬–°“√ ◊∫æ—π∏ÿå

·≈–¡’º≈µàÕ‡π◊ËÕß∂÷ß°“√ÕÕ°¥Õ°·≈– ÿ°·°à ªí®®—¬

æ◊Èπ∞“π∑’Ë¡’º≈µàÕ√–¬–æ—≤π“°“√¥—ß°≈à“«π—Èπ πÕ°®“°

Õÿ≥À¿Ÿ¡‘·≈–™à«ß· ß·≈â« (Ellis et al., 1994) ¬—ß¢÷ÈπÕ¬Ÿà

°—∫√–¬– juvenile ·≈–¡’√“¬ß“π«à“ ∂—Ë«‡À≈◊Õß∑’Ë¡’¬’π long

juvenile ®–ÕÕ°¥Õ°™â“·¡â«à“®–Õ¬Ÿà„π ¿“æ™à«ß· ß —Èπ

(Ray et al., 1994; Jeffery and Shipe, 1996) ≈—°…≥– long

juvenile π’È‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√∑“ß √’√«‘∑¬“¢Õß

°“√ÕÕ°¥Õ° ·≈–¡’À≈—°∞“π™’È«à“∂—Ë«‡À≈◊Õß‰¥â√—∫

Õ‘∑∏‘æ≈‚¥¬µ√ßµàÕ°“√√—∫· ß∑’Ë‡°’Ë¬«¢âÕß°—∫°“√™—°π”

°“√ÕÕ°¥Õ° (Sinclair and Hinson, 1992) ‚¥¬°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ‡®√‘≠ ®“°°“√ √â“ßªÿÉ¡°”‡π‘¥„∫ (leaf

primordia) ‡ªìπ°“√ √â“ßªÿÉ¡°”‡π‘¥¥Õ° (floral primor-

dia À√◊Õ √–¬– R0) ∂÷ß·¡â«à“®–‰¥â¡’°“√»÷°…“√–¬–

æ—≤π“°“√¢Õß∂—Ëß‡À≈◊Õß·≈–°”Àπ¥°“√‡µ‘∫‚µ‡ªìπ

√–¬–µà“ß Ê ‰«â·≈â« (Fehr and Caviness, 1977) ·µà

°“√»÷°…“æ—≤π“°“√®ÿ¥°”‡π‘¥¥Õ° (floral initiation)

·≈–æ—≤π“°“√¢Õß¥Õ° (floral development) π—Èπ¬—ß¡’

ºŸâ»÷°…“πâÕ¬¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π à«π∑’Ë‡°’Ë¬«¢âÕß

°—∫æ—≤π“°“√ª≈“¬¬Õ¥¢Õßµ“¢â“ß (lateral bud) ·≈–

µ“¬Õ¥ (apical bud) ‰ª®π∂÷ßæ—≤π“°“√¥Õ°°àÕπ∑’Ë

¥Õ°®–∫“π´÷Ëß‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¿“¬„π

µ—Èß·µà√–¬–∑’Ë‡ªìπµ“¥Õ° ®÷ßπà“®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π „π

°“√„™âª√–‚¬™πå∑“ß¥â“π°“√ª√—∫ª√ÿßæ—π∏ÿå  √’√«‘∑¬“ ·≈–

°“√º≈‘µ∂—Ë«‡À≈◊Õß„Àâ‡À¡“– ¡·≈–¡’ª√– ‘∑∏‘¿“æ¬‘Ëß

¢÷ÈπµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

ª≈Ÿ°∂—Ë«‡À≈◊Õß 4 æ—π∏ÿå ´÷Ëß¡’√Ÿª·∫∫æ—≤π“°“√

(development pattern) ·≈–¡’Õ“¬ÿ ÿ°·°à·µ°µà“ß°—π ‰¥â·°à

æ—π∏ÿå π§√ «√√§å 1 (NS1) (Õ“¬ÿ ÿ°·°à‡√Á«; 90 «—π)

‡™’¬ß„À¡à 60 (CM 60) (Õ“¬ÿ ÿ°·°àª“π°≈“ß; 110 «—π)

Leichhart (®“°ª√–‡∑»∫√“´‘≈; Õ“¬ÿ‡°Á∫‡°’Ë¬«§àÕπ¢â“ß

™â“; 120 «—π) ·≈– CPAC 98-76 (Õ“¬ÿ‡°Á∫‡°’Ë¬«™â“; 120-

130 «—π) „π°√–∂“ß®”π«π 20 - 30 °√–∂“ß Ê ≈– 3-

5 µâπ ‡¡◊ËÕ«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2540 (S1) ·≈– 25

æƒ»®‘°“¬π 2540 (S2) ≥ ‡√◊Õπ‡æ“–™” ¿“§«‘™“

æƒ°…»“ µ√å ∑”°“√‡°Á∫µ—«Õ¬à“ßµâπæ◊™ ∑ÿ° 1  —ª¥“Àå

„π™à«ß·√°¢Õß°“√‡®√‘≠‡µ‘∫‚µ ·≈– ∑ÿ° 2-3 «—π‡¡◊ËÕ

‡√‘Ë¡¡’æ—≤π“°“√¢Õßµ“¥Õ° ‚¥¬‡°Á∫µ—«Õ¬à“ß 5 µâπ/æ—π∏ÿå/

§√—Èß ‡æ◊ËÕ∑”°“√»÷°…“ 1) æ—≤π“°“√¢Õßª≈“¬¬Õ¥‡®√‘≠

(apical dome) (®“°µ“¢â“ß¢Õß¢âÕ∑’Ë 3 - 5 ·≈–ª≈“¬¬Õ¥)

¿“¬„µâ°≈âÕß®ÿ≈∑√√πå™π‘¥ binocular stereomicroscope
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°”≈—ß¢¬“¬ 10× ·≈– 40× ¥â«¬«‘∏’ dissection technique

µ“¡«‘∏’¢Õß Kirby and Appleyard (1986) ·≈–∫—π∑÷°

°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π«‘∑¬“ª≈“¬¬Õ¥ (apical

meristem); °“√°”‡π‘¥¥Õ° (floral initiation, R0) ·≈–

°“√ √â“ß‚§√ß √â“ß¥Õ°  ”À√—∫«—πÕÕ°¥Õ°·√° (R1) ;

«—πÕÕ°¥Õ° 50 %; «—π‡√‘Ë¡µ‘¥‡¡≈Á¥ ·≈–«—π ÿ°·°à ‡°Á∫

¢âÕ¡Ÿ≈‚¥¬∑”°“√ ÿà¡‡°Á∫µ—«Õ¬à“ß®”π«π 10 µâπ„π

·µà≈–æ—π∏ÿå 2) »÷°…“°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬«‘¿“§¢Õß

¬Õ¥‡®√‘≠ (®“°µ“¢â“ß¢Õß¢âÕ∑’Ë 3 - 5 ·≈–ª≈“¬¬Õ¥)

¥â«¬«‘∏’°“√‰¡‚§√‡∑§π‘§∑“ßæ◊™ ‚¥¬‡°Á∫·≈–µ√÷ß

µ—«Õ¬à“ß„π “√≈–≈“¬ FAA 50 % (formalin acetic acid)

∑”°“√ dehydration ·≈–·™àµ—«Õ¬à“ß„π TBA (tertiary

butyl alcohol) ∑’Ë§«“¡‡¢â¡¢âπ 50 70 85 95 ·≈– 100 %

µ“¡≈”¥—∫ µ“¡¥â«¬°“√·™à„π TBA º ¡°—∫ paraffin oil

Õ—µ√“ 1:1 ·≈– paraplast 3 §√—Èß ·≈â«π”¡“Ωíß„π paraplast

∑”°“√µ—¥µ—«Õ¬à“ßæ◊™¥â«¬ rotary microtome ¬âÕ¡ ’

·≈–®—¥∑” ‰≈¥å∂“«√ ·≈–∑”°“√»÷°…“≈—°…≥–

‚§√ß √â“ß¿“¬„π¢≥–æ—≤π“°“√µ“¥Õ°µàÕ‰ª

º≈·≈–«‘®“√≥å

®“°°“√ª≈Ÿ°∂—Ë«‡À≈◊Õß 4 æ—π∏ÿå∑’Ë¡’√–¬–‡«≈“ ÿ°

·°à·µ°µà“ß°—π ´÷Ëß‰¥â·°à æ—π∏ÿå NS1, CM60, Leichhart

·≈– CPAC 98-76 „π™à«ßµâπƒ¥ŸΩπ (¡‘∂ÿπ“¬π, S1)

´÷Ëß¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ª√–¡“≥ 29.2°´ ¡’™à«ß· ß¬“«∑’Ë ÿ¥

ª√–¡“≥ 12.6 ™—Ë«‚¡ß ·≈–™à«ßÀ≈—ß®“°ª≈Ÿ°‡√‘Ë¡¡’°“√

≈¥≈ß¢Õß™à«ß· ß ·≈– „π™à«ßƒ¥Ÿ·≈âß (æƒ»®‘°“¬π, S2)

´÷Ëß¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ª√–¡“≥ 25°´ ¡’ ¿“æ™à«ß· ß —Èπ

ª√–¡“≥ 11.5 ™—Ë«‚¡ß ·≈–µË”≈ß ÿ¥∑’Ë 11.3 ™—Ë«‚¡ß

°àÕπ∑’Ë®–‡æ‘Ë¡¢÷Èπ„π™à«ßª≈“¬ƒ¥Ÿª≈Ÿ° ®“°°“√»÷°…“æ∫

«à“∂—Ë«‡À≈◊Õß∑—Èß 4 æ—π∏ÿå¡’æ—≤π“°“√¥—ßπ’È

°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π«‘∑¬“ª≈“¬¬Õ¥·≈–°“√

°”‡π‘¥¥Õ°

æ∫«à“∂—Ë«‡À≈◊Õß¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π

«‘∑¬“¢Õßµ“¢â“ß·≈–µ“¬Õ¥ µ—Èß·µà√–¬– 14 › 32 «—π

À≈—ßª≈Ÿ° ‚¥¬¡’°“√ √â“ßªÿÉ¡°”‡π‘¥„∫ (leaf primordia)

∑’Ë¥â“π¢â“ßª≈“¬¬Õ¥ (apical dome) (Figure 1-A) ‚¥¬

µ”·Àπàß¢ÕßªÿÉ¡°”‡π‘¥„∫®–‰¡àÕ¬Ÿà„π√–π“∫‡¥’¬«°—π

∑—Èßπ’È‡π◊ËÕß®“°°“√ √â“ß„∫∫π≈”µâπ¢Õß∂—Ë«‡À≈◊Õß¡’°“√

®—¥‡√’¬ß·∫∫ ≈—∫ (alternate) À≈—ß®“°π—Èπ®–‡√‘Ë¡¡’°“√

‡ª≈’Ë¬π·ª≈ß¢Õßµ“¢â“ß∑’Ë¡ÿ¡¢Õß„∫∑’Ë 4 - 5 ‚¥¬¡’°“√

 √â“ßªÿÉ¡°”‡π‘¥¢Õß prophyll ∑—Èß Õß¢â“ß¢Õßª≈“¬

¬Õ¥®“°µ“¢â“ß (Figure 1-B) ´÷Ëß·µ°µà“ß®“°°“√ √â“ß

ªÿÉ¡°”‡π‘¥„∫Õ¬à“ß‡ÀÁπ‰¥â™—¥ À≈—ß®“°π—Èπª≈“¬¬Õ¥¢Õß

µ“¢â“ß®–¬◊¥µ—«‡æ◊ËÕ°”‡π‘¥·°π™àÕ¥Õ° (rachis) ·≈–ªÿÉ¡

°”‡π‘¥¥Õ°¬àÕ¬ (floral primordia) (Figure 1-C) ‡¡◊ËÕ

»÷°…“¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå™π‘¥ stereomicroscope ®–

æ∫«à“‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∫√‘‡«≥ª≈“¬¬Õ¥π’È¡’≈—°…≥– ’‡¢â¡

°«à“∫√‘‡«≥Õ◊Ëπ ∑—Èßπ’È‡π◊ËÕß®“°¢≥–∑’Ë‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠¡’°“√

‡ª≈’Ë¬π·ª≈ß‚¥¬‡°‘¥°“√·∫àß‡´≈≈å (cell division) ·≈–

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å (cell differentiation)

‡ªìπ®”π«π¡“°‡æ◊ËÕæ—≤π“‡ªìπ‚§√ß √â“ß¥Õ° ¥—ßπ—Èπ

‡¡◊ËÕºà“‚§√ß √â“ß¢Õßª≈“¬¬Õ¥ (apical bud) À√◊Õµ“¢â“ß

(lateral bud) ·≈â«æ∫≈—°…≥–¥—ß°≈à“« (Figure 1-C) °Á

πà“®– “¡“√∂„™â°”Àπ¥√–¬–°“√°”‡π‘¥™àÕ¥Õ° (floral

initiation, FI) À√◊Õ√–¬– R0 ‰¥â„π ¿“æ·ª≈ß∑¥≈Õß

·≈–æ∫«à“À≈—ß®“°π—Èπ®– √â“ßªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬ (floral

primordia) ∑“ß¥â“π¢â“ß¢Õß·°π™àÕ¥Õ°∑—Èß Õß¢â“ß

ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬∑’Ë‡°‘¥°àÕπ®–Õ¬Ÿà∫√‘‡«≥¥â“π≈à“ß (Fig-

ure 1-D) „π¢≥–‡¥’¬«°—π∫√‘‡«≥ª≈“¬¬Õ¥°Á®–¬◊¥µ—«

µàÕ‰ª‡æ◊ËÕ √â“ßªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬∂—¥¢÷Èπ‰ª ·≈–

√–À«à“ß∫√‘‡«≥∑’Ë°”‡π‘¥¥Õ°¬àÕ¬·µà≈–¥Õ°¬àÕ¬°Á®–‡√‘Ë¡

 √â“ßªÿÉ¡°”‡π‘¥√‘È«ª√–¥—∫ (bract) ·∑√°Õ¬Ÿà ‚¥¬ªÿÉ¡

°”‡π‘¥¥Õ°¬àÕ¬®–‡°‘¥·∫∫‡«’¬π (spiral) À≈—ß®“° √â“ß

ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬∫π·°π™àÕ¥Õ° 4 ∂÷ß 5 ªÿÉ¡·≈â« ªÿÉ¡

°”‡π‘¥¥Õ°¬àÕ¬∑’Ë 1 ·≈– 2 ®–‡√‘Ë¡ √â“ßªÿÉ¡°”‡π‘¥

‚§√ß √â“ßÕ◊Ëπ¢Õß¥Õ°¬àÕ¬Õ¬à“ß√«¥‡√Á«´÷Ëßª√–°Õ∫¥â«¬

ªÿÉ¡°”‡π‘¥¢Õß°≈’∫‡≈’È¬ß °≈’∫¥Õ° ‡° √ºŸâ ·≈–‡° √‡¡’¬

µ“¡≈”¥—∫ (Figure 1-D,F) ¥—ßπ—Èπ®“°°“√‡ª≈’Ë¬π·ª≈ß

≈—°…≥–‚§√ß √â“ß∑“ß —≥∞“π«‘∑¬“®÷ß‡ªìπ‰ª‰¥â«à“

√–¬–∑’Ë∂—Ë«‡À≈◊Õß¡’æ—≤π“°“√¢Õß¥Õ° (floral develop-

ment, R0 - R1) ®÷ß§«√‡ªìπ√–¬–¥—ß Figure 1-D ∂÷ß Figure

1-F ´÷Ëß —ß‡°µ‡ÀÁπ‚§√ß √â“ß¥Õ° ¡∫Ÿ√≥å ·≈–®“°°“√
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Figure 1 Morphological development of terminal bud of soybean variety Nakhon Sawan 1.

A = vegetative period of apical bud and the formation of leaf primordia

B = development of prophyll primordia

C = floral initiation (FI or R0)

D = development of floral primordia

E = development of floral structure

F = the completed development of floral structure

 —ß‡°µæ∫«à“°“√æ—≤π“ à«π¢Õß‡° √µ—«ºŸâ·≈–‡° √

µ—«‡¡’¬®–æ—≤π“‡√Á«°«à“°≈’∫¥Õ° ‡™àπ‡¥’¬«°—∫√“¬ß“π¢Õß

Carlson and Lersten (1987) πÕ°®“°π’È¬—ßæ∫«à“¥Õ°

¬àÕ¬¥Õ°·√°¡—°À≈ÿ¥ ·≈– ¥Õ°¬àÕ¬∫√‘‡«≥°≈“ß™àÕ¥Õ°

®–æ—≤π“‰¥â¥’°«à“¥Õ°¬àÕ¬∑’Ë‡°‘¥∫√‘‡«≥‚§π™àÕ¥Õ°

 ”À√—∫°“√°”‡π‘¥¥Õ° Fleming et al. (1997) ‰¥â„™âÕ—µ√“

°“√ √â“ßªÿÉ¡°”‡π‘¥„∫∫√‘‡«≥‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∑’Ë™â“°«à“ lateral

meristem ¢Õß´Õ°„∫Õ◊Ëπ Ê ‡ªìπ ‘Ëß°”Àπ¥°“√°”‡π‘¥

¥Õ°

§«“¡·ª√ª√«π¢Õß≈—°…≥–æ—≤π“°“√¢Õß°“√°”‡π‘¥

¥Õ°

„π ¿“æ·«¥≈âÕ¡∑’Ë·µ°µà“ß°—π 2 ƒ¥Ÿ (µâπƒ¥ŸΩπ,

S1 ·≈–ƒ¥Ÿ·≈âß, S2) ‚¥¬‡©æ“–§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘

·≈–™à«ß· ß æ∫«à“ ∂—Ë«‡À≈◊Õß∑—Èß 4 æ—π∏ÿå¡’æ—≤π“°“√

·µ°µà“ß°—π ·≈– àßº≈„Àâ°“√°”‡π‘¥™àÕ¥Õ° ·≈–

æ—≤π“°“√¥Õ°µà“ß°—π¥â«¬ (Table 1) ¿“¬„µâ ¿“æ™à«ß

· ß¬“«·≈–Õÿ≥À¿Ÿ¡‘§àÕπ¢â“ß Ÿß (S1) °“√°”‡π‘¥™àÕ¥Õ°

(floral initiation, R0) ®–™â“°«à“‡¡◊ËÕª≈Ÿ°„π ¿“æ™à«ß
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· ß —Èπ·≈–Õÿ≥À¿Ÿ¡‘µË” (S2) ‚¥¬æ—π∏ÿå NS1 °”‡π‘¥

¥Õ°‡√Á«∑’Ë ÿ¥„π∑—Èß 2 ƒ¥Ÿª≈Ÿ° ª√–¡“≥ 18 ·≈– 14

«—πÀ≈—ßª≈Ÿ° ¢≥–∑’Ëæ—π∏ÿå CPAC 98-76 „™â‡«≈“∂÷ß 32

·≈– 21 «—πÀ≈—ßª≈Ÿ° ®“°°“√∑¥≈Õß§√—Èßπ’Èæ∫«à“æ—π∏ÿå

Leichhardt ‡ªìπæ—π∏ÿå∑’Ë¡’√–¬– juvenile §àÕπ¢â“ß¬“«

°«à“æ—π∏ÿåÕ◊Ëπ Ê ∑—Èßπ’È‡π◊ËÕß®“°∑—Èß Õß ¿“æ·«¥≈âÕ¡

√–¬–°”‡π‘¥¥Õ°¡’§«“¡·µ°µà“ß°—π‡æ’¬ß 3 «—π (Table 2)

‡¡◊ËÕæ‘®“√≥“®“° ¿“æƒ¥Ÿª≈Ÿ°∑’Ë 2 æ∫«à“ æ—π∏ÿå NS1

‡ªìπæ—π∏ÿå∑’Ë¡’ √–¬– juvenile  —Èπ∑’Ë ÿ¥ ‡™àπ‡¥’¬«°—∫ Fleming

et al. (1997) æ∫«à“ªÿÉ¡°”‡π‘¥¥Õ°¢Õß∂—Ë«‡À≈◊Õßæ—π∏ÿå

Biloxi ®–‡°‘¥¢÷Èπ ª√–¡“≥ 14 «—πÀ≈—ßª≈Ÿ° ´÷Ëß

 Õ¥§≈âÕß°—∫ Wilkerson et al. (1989) ∑’Ë°≈à“««à“√–¬–

juvenile „π∂—Ë«‡À≈◊Õß®–·µ°µà“ß°—πµ—Èß·µà√–¬– VE ∂÷ß

V5 ¢÷ÈπÕ¬Ÿà°—∫ “¬æ—π∏ÿå ®“°°“√∑¥≈Õßπ’È¬—ßæ∫«à“∑—Èß 4

æ—π∏ÿå¡’√–¬–æ—≤π“°“√¢Õß¥Õ° (floral development, R0

- R1) ·µ°µà“ß°—π µ—Èß·µà 6 - 17 «—π ‚¥¬æ—π∏ÿå Leichhardt

¡’æ—≤π“°“√‡√Á«∑’Ë ÿ¥‡æ’¬ß 7 - 6 «—π À≈—ß°“√°”‡π‘¥¥Õ°

 à«πæ—π∏ÿå CPAC 98-76 ¡’æ—≤π“°“√™â“∑’Ë ÿ¥‚¥¬„™â

‡«≈“ª√–¡“≥ 16 - 17 «—π (Table 2) πÕ°®“°π’È¬—ßæ∫«à“

 ¿“æ·«¥≈âÕ¡∑—Èß 2 ƒ¥Ÿª≈Ÿ°‰¡à¡’º≈µàÕ√–¬–æ—≤π“¢Õß

¥Õ° (R0 - R1) ́ ÷Ëß Acock et al. (1994) ‰¥â°≈à“««à“ √–¬–

juvenile ∂÷ß floral initiation ¢Õß∂—Ë«‡À≈◊Õß¡’§à“§ß∑’Ë‡¡◊ËÕ

™à«ß· ßµË”°«à“ 13 ™—Ë«‚¡ß ·≈–®–‡æ‘Ë¡¢÷Èπ‡ªìπ‡ âπµ√ß

‡¡◊ËÕ™à«ß· ß‡æ‘Ë¡¢÷Èπ „π¢≥–∑’Ë√–¬–æ—≤π“¥Õ°·µ°µà“ß

°—π¢÷Èπ°—∫æ—π∏ÿå·≈–™à«ß· ß  à«π√–¬–‡«≈“¢Õß

æ—≤π“°“√¢ÕßΩí°æ∫«à“¡’æ—≤π“°“√§àÕπ¢â“ß‡√Á« ·≈–¡’

√–¬–‡«≈“°“√ – ¡πÈ”Àπ—°·≈– ÿ°·°à§àÕπ¢â“ß™â“„π

‡°◊Õ∫∑ÿ°æ—π∏ÿå∑’Ë∑”°“√»÷°…“¬°‡«âπæ—π∏ÿå CPAC 98-76

Table 1 Days after sowing for the developmental stages; floral initiation (R0), first open flower (R1), 50%

of flowering, first pod set and maturity of 4 soybean varieties; NS1, CM60, Leichhardt and CPAC

98-76 under June (S1) and November (S2) sowing.

Variety FI or R0 R1 50 % flowering  First pod set Maturity

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

NS1 18 14 26 25 35 29 41 32 82 73

CM 60 24 18 35 30 41 32 48 38 86 82

Leichhardt 30 27 37 33 41 35 48 37 91 79

CPAC 98-76 32 21 48 38 53 44 64 51 94 95

Table 2 The period (days) of each developmental stages of 4 soybean varieties NS1, CM60, Leichhardt and

CPAC 98-76 under June (S1) and November (S2) sowing. (S- R0 = the time from sowing to floral

initiation, R0 - R1 = the time of floral development)

variety S - R0 R0 - R1 R1 - 50 % 50 % flowering - First pod set

flowering first pod set - maturity

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

NS1 18 14 8 11 9 4 6 3 41 41

CM 60 24 18 11 12 6 2 7 6 38 44

Leichhardt 30 27 7 6 4 2 7 2 43 42

CPAC 98-76 32 21 16 17 12 6 11 7 30 44
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¥—ßπ—Èπ„π°“√»÷°…“§«“¡·ª√ª√«π¢Õßæ—≤π“°“√„π

∂—Ë«‡À≈◊Õß πà“®–¡ÿàß§«“¡ π„®°“√µÕ∫ πÕß¢Õß

æ—π∏ÿ°√√¡·≈– ¿“æ·«¥≈âÕ¡∑’Ë¡’µàÕ°“√æ—≤π“ªÿÉ¡

°”‡π‘¥¥Õ° °“√æ—≤π“¥Õ° ·≈–√–¬–°“√ – ¡

πÈ”Àπ—°·≈– ÿ°·°à ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√· ¥ßÕÕ°

∑“ßæ—π∏ÿ°√√¡∑’Ë¡’µàÕ√–¬–æ—≤π“°“√∑“ß≈”µâπ (basic

vegetative period, BVP À√◊Õ juvenile) ÷́Ëß ¿“æ

·«¥≈âÕ¡‰¡à§àÕ¬¡’º≈¡“°π—°·≈–πà“®–‡ªìπ≈—°…≥–∑’Ë

‡À¡“– ¡∑’Ë®–„™â‡ªìπ‡°≥±å°“√§—¥‡≈◊Õ° “¬æ—π∏ÿå (selec-

tion criteria) ¢Õß∂—Ë«‡À≈◊ÕßµàÕ‰ª ·≈–¡’√“¬ß“π¢Õß

Kilen and Villaroel (1994) æ∫«à“√–¬– long juvenile

∂Ÿ°§«∫§ÿ¡¥â«¬¬’π‡æ’¬ß 1 §Ÿà

≈—°…≥–∑“ß°“¬«‘¿“§¢Õßª≈“¬¬Õ¥·≈–°“√°”‡π‘¥¥Õ°

®“°°“√»÷°…“≈—°…≥–‚§√ß √â“ß¿“¬„π¢Õßµ“¢â“ß

¢âÕ∑’Ë 4 ·≈– ¢âÕ∑’Ë 5 ¢Õß∂—Ë«‡À≈◊Õßæ—π∏ÿå NS1 ∑’ËÕ“¬ÿ 16

«—πÀ≈—ßª≈Ÿ° æ∫«à“ ∫√‘‡«≥ª≈“¬¬Õ¥¢Õß apical meristem

ª√–°Õ∫¥â«¬ ™—Èπ¢Õß tunica 2 ™—Èπ∑’Ë‡´≈≈å‡√’¬ßµ—«°—π

Õ¬à“ß‡ªìπ√–‡∫’¬∫ ∂—¥„µâ™—Èπ tunica ≈ß¡“‡ªìπ™—Èπ¢Õß corpus

∑’Ë¡’‡´≈≈å‡√’¬ßµ—«°—πÕ¬à“ß‰¡à‡ªìπ√–‡∫’¬∫ (Figure 2-A)

‡™àπ‡¥’¬«°—∫∑’Ë¡’√“¬ß“π„π Carlson and Lerten (1987)

∫√‘‡«≥∞“π¢Õß apical meristem ¡’°“√ √â“ßªÿÉ¡°”‡π‘¥

prophyll ∑—Èß 2 ¢â“ß‚¥¬¡’¢π“¥„°≈â‡§’¬ß°—π·≈–Õ¬Ÿà„π

√–π“∫‡¥’¬«°—π ´÷Ëß≈—°…≥–¥—ß°≈à“«®–·µ°µà“ß‰ª®“°

°“√ √â“ßªÿÉ¡°”‡π‘¥„∫´÷Ëß‡°‘¥¢÷Èπ·∫∫ ≈—∫ (alternate)

¥—ßπ—Èπ≈—°…≥–¢ÕßªÿÉ¡°”‡π‘¥ prophyll ∑’Ë‡ÀÁπ®÷ß‡ªìπ

≈—°…≥–¢Õßµ“¢â“ß∑’Ë°”≈—ßæ—≤π“‰ª‡ªìπµ“¥Õ° µàÕ®“°

π—Èπ∫√‘‡«≥ apical meristem ‡√‘Ë¡¬◊¥¬“«¢÷Èπ‡æ◊ËÕ‡µ√’¬¡

 √â“ß·°π™àÕ¥Õ¥ (rachis) (Figure 2-B) ·≈–‡√‘Ë¡¡’°“√

·∫àß‡´≈≈å∫√‘‡«≥¥â“π¢â“ß‡æ◊ËÕ √â“ßªÿÉ¡°”‡π‘¥√‘È«ª√–¥—∫

(bract primordium) ·≈–ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬ (floral pri-

mordia) (Figure 2-C) ´÷Ëßπà“®–∂◊Õ‰¥â«à“‡ªìπ√–¬–°“√

°”‡π‘¥™àÕ¥Õ° (floral initiation, FI) ‚¥¬„π∂—Ë«‡À≈◊Õß

æ—π∏ÿå NS1 æ∫≈—°…≥–¥—ß°≈à“«‡¡◊ËÕ∂—Ë«‡À≈◊ÕßÕ“¬ÿ 17

«—πÀ≈—ßª≈Ÿ° ‡™àπ‡¥’¬«°—∫°“√»÷°…“≈—°…≥–∑“ß —≥∞“π

«‘∑¬“µ“¡ Figure 1-C ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬¡’æ—≤π“°“√

¡“°¢÷Èπ ‚¥¬‡√‘Ë¡ √â“ß®“°‚§π™àÕ¥Õ°¢÷Èπ‰ª¬—ßª≈“¬™àÕ

¥Õ° „π·µà≈–¥Õ°¬àÕ¬®–‡°‘¥√–À«à“ß¡ÿ¡¢Õß„∫ª√–¥—∫

(bract) ®“°°“√»÷°…“æ∫«à“æ—≤π“°“√¢Õß¥Õ°¬àÕ¬∑’Ë 2

‡√Á«°«à“¥Õ°¬àÕ¬∑’Ë 1 (Figure 2-D) „π·µà≈–ªÿÉ¡°”‡π‘¥

¥Õ°¬àÕ¬®– √â“ß à«π¢Õß bract √Õß√—∫ à«π∑’Ë‡®√‘≠‡ªìπ

¥Õ°¬àÕ¬ ‡√‘Ë¡‡ÀÁπ°“√·∫àß‡´≈≈å∫√‘‡«≥ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬

∑’Ë 2 ‡æ◊ËÕ √â“ßªÿÉ¡°”‡π‘¥°≈’∫‡≈’È¬ß (sepal primordia)

·≈–æ∫°“√®—¥ phyllotaxy ¢Õß¥Õ°¬àÕ¬‡ªìπ 2/5 (Figure

2-E) ‡¡◊ËÕ 2-3 «—πÀ≈—ß°“√°”‡π‘¥™àÕ¥Õ°

æ—≤π“°“√¢Õß°≈’∫‡≈’È¬ß·≈–°≈’∫¥Õ°

°“√æ—≤π“¢ÕßªÿÉ¡°”‡π‘¥°≈’∫‡≈’È¬ß (sepal primor-

dia) æ∫«à“ ªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬‡√‘Ë¡¡’°“√·∫àß‡´≈≈å¢Õß

‡π◊ÈÕ‡¬◊ËÕ tunica ™—Èπ∑’Ë Õß∫√‘‡«≥„°≈â°—∫√‘È«ª√–¥—∫ ‡°‘¥

‡ªìπªÿÉ¡°”‡π‘¥°≈’∫‡≈’È¬ß (Figure 2-E, F) ÷́ËßµàÕ¡“®–

‡°‘¥∑—Èß Õß¢â“ß·≈–¥â“πÀ≈—ß¢ÕßªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬

·≈–æ∫«à“ª≈“¬¬Õ¥¢ÕßªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬¬—ß§ß‡ªìπ

‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠µ“¥Õ°∑’Ëª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ™—Èπ tunica ∑’Ë

‡´≈≈å‡√’¬ßµ—«Õ¬à“ß‡ªìπ√–‡∫’¬∫ 2 ™—Èπ  à«π‡π◊ÈÕ‡¬◊ËÕ™—Èπ

corpus ¡’‡´≈≈å∑’Ë‡√’¬ßµ—«Õ¬à“ß‰¡à‡ªìπ√–‡∫’¬∫ (Figure 2-

F) À≈—ß®“°π—ÈπªÿÉ¡°”‡π‘¥°≈’∫‡≈’È¬ß®–¬◊¥¬“«¡“°¢÷Èπ·≈–

‚§âßÕ¬Ÿà‡Àπ◊Õª≈“¬¬Õ¥ ¢≥–‡¥’¬«°—πª≈“¬¬Õ¥∑’Ë‡§¬¡’

≈—°…≥–‚§âß®–·∫π√“∫≈ß (Figure 2-G) ‡´≈≈å∫√‘‡«≥

tunica ™—Èπ∑’Ë Õß¡’°“√·∫àß‡´≈≈åµ“¡¢«“ß (periclinal di-

vision) ‚¥¬‡°‘¥∫√‘‡«≥¥â“π¢â“ß¢Õß‚¥¡∑’Ë·∫π√“∫≈ß

‡æ◊ËÕ √â“ßªÿÉ¡°”‡π‘¥°≈’∫¥Õ° (petal primordia) µàÕ‰ª

(Figure 2-H) ‡™àπ‡¥’¬«°—πæ∫«à“æ—≤π“°“√¢Õß¥Õ°¬àÕ¬

∑’Ë Õß®–‡√Á«°«à“¥Õ°¬àÕ¬·√° ‚¥¬‡√‘Ë¡ √â“ßªÿÉ¡°”‡π‘¥

‡° √‡æ»ºŸâ (stamen primordia) ·≈–ªÿÉ¡°”‡π‘¥‡° √‡æ»

‡¡’¬ (pistil primordia) Õ¬à“ß√«¥‡√Á«·≈–¡’°“√æ—≤π“„π

 à«π¢Õß°≈’∫¥Õ°Õ¬à“ß™â“Ê ®π‡¡◊ËÕæ—≤π“‚§√ß √â“ß

¢Õß‡° √‡æ»ºŸâ·≈–‡æ»‡¡’¬ ¡∫√Ÿ≥å ªÿÉ¡°”‡π‘¥°≈’∫¥Õ°

®÷ßæ—≤π“‡ªìπªÿÉ¡°”‡π‘¥¢Õß standard, wing ·≈– keel

´÷ËßÕ¬Ÿàµ‘¥°—∫‡° √‡æ»ºŸâ (Figure 3-D) ·≈–„™â‡«≈“ª√–¡“≥

7 «—πÀ≈—ß°“√°”‡π‘¥ªÿÉ¡™àÕ¥Õ° ‡™àπ‡¥’¬«°—∫√“¬ß“π¢Õß

Carlson ·≈– Lerten (987) ∑’Ë°≈à“««à“°≈’∫¥Õ°®–¬—ß‰¡à

¬◊¥¬“«®π°«à“‡° √‡æ»ºŸâ®–¡’°“√ √â“ß pollen ∑’Ëæ—≤π“

‡µÁ¡∑’Ë
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Figure 2 Developmental anatomy of lateral bud of soybean variety Nakhon Sawan 1 (NS1).

A = apical development during vegetative stage

B = apex elongation and development of prophyll primordia

C = floral initiation (FI) or R0 D = floret primordia development

E = sepal initiation F = sepal development

G = petal initiation H = petal primordia development

ap  =  apical dome   br  =  bract              ca  =  sepal primordium          pr  =  prophyll

fm  =  floral meristem of inflorescence         fp  =  floral primordium         ra  =  rachis

tu  =  tunica   cor  =  corpus          pe  =  petal
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Figure 3 Developmental anatomy of stamen of soybean variety Nakhon Sawan 1 (NS1).

A = stamen and pistil initiation B  =  apex development of stamen and pistil primordia

C = two unequal of stamen primordia D-E  =  completed development of stamen

F = anther with mature pollen grain

br = bract                                pe = petal primordium        fil  =  filament          ra  =  rachis

st = stamen primordium        an = anther                          ov  =  ovule              po  =  pollen

pi = pistil primordium           ova = ovary                           en =  enthothecium

ta = tapetum                          ca = sepal primordium
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°“√æ—≤π“‡° √‡æ»ºŸâ

°“√ √â“ßªÿÉ¡°”‡π‘¥‡° √‡æ»ºŸâ ®–‡°‘¥∂—¥‡¢â“¡“®“°

ªÿÉ¡°”‡π‘¥°≈’∫¥Õ° ·≈–ªÿÉ¡°”‡π‘¥‡° √‡æ»‡¡’¬∂Ÿ° √â“ß

∫√‘‡«≥°≈“ß¢Õßª≈“¬¬Õ¥‚¥¬¡’¢π“¥„À≠à°«à“ªÿÉ¡Õ◊Ëπ Ê

¢Õß¥Õ° (Figure 3-A) ·≈–æ∫«à“‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ª≈“¬

¬Õ¥¢ÕßªÿÉ¡°”‡π‘¥¥Õ°¬àÕ¬‰¡à‡ªìπ tunica-corpus ∑’Ë

™—¥‡®π¢≥–¡’°“√·∫àß‡´≈≈å‡æ◊ËÕ √â“ßªÿÉ¡°”‡π‘¥‡° √‡æ»

ºŸâ·≈–‡æ»‡¡’¬ (Figure 3-B) ªÿÉ¡°”‡π‘¥‡° √‡æ»ºŸâ‡°‘¥¢÷Èπ

2 ªÿÉ¡‚¥¬¡’¢π“¥‰¡à‡∑à“°—π Õ’°∑—Èß°“√·∫àß‡´≈≈å‡æ◊ËÕ

æ—≤π“ªÿÉ¡°”‡π‘¥‡° √‡æ»ºŸâ·≈–‡æ»‡¡’¬‡ªìπ‰ªÕ¬à“ß

√«¥‡√Á«®π¡’¢π“¥„À≠à°«à“ªÿÉ¡°”‡π‘¥°≈’∫¥Õ°∑’ËÕ¬Ÿà¥â“π¢â“ß

(Figure 3-C) Õ—∫‡√≥Ÿ¡’°“√ √â“ß archesporail ∑“ß¥â“π„π

‡¡◊ËÕªÿÉ¡™àÕ¥Õ°¬àÕ¬Õ“¬ÿª√–¡“≥ 7 «—πæ∫«à“‡° √‡æ»ºŸâ

¡’‚§√ß √â“ß∑’Ë ¡∫Ÿ√≥åª√–°Õ∫¥â«¬ °â“π™ŸÕ—∫≈–ÕÕß‡√≥Ÿ

(filament) ·≈–Õ—∫‡√≥Ÿ (anther) (Figure 3-D) ·≈–¡’

µàÕ¡πÈ”À«“π (nectary grand) ‡°‘¥¢÷Èπ√–À«à“ß‡° √‡æ»

ºŸâ·≈–‡æ»‡¡’¬ πÕ°®“°π’È¬—ßæ∫«à“Õ—∫≈–ÕÕß‡√≥Ÿ∫“ß≈ß¡’

°“√ √â“ß microspore ·¬°µ—«ÕÕ°‡ªìπ·µà≈–‡´≈≈å

(Figure 3-E) ‚¥¬‡π◊ÈÕ‡¬◊ËÕ™—Èπ tapetum ‡√‘Ë¡ ≈“¬‰ª

‡π◊ÈÕ‡¬◊ËÕ™—Èπ endothecium ∫“ß≈ß micropore æ—≤π“‡ªìπ

≈–ÕÕß‡√≥Ÿ (pollen grain) (Figure 3-F)

°“√æ—≤π“‡° √‡æ»‡¡’¬

ªÿÉ¡°”‡π‘¥‡° √‡æ»‡¡’¬®–∂Ÿ° √â“ßæ√âÕ¡°—∫ªÿÉ¡

°”‡π‘¥‡° √‡æ»ºŸâ µ√ß∫√‘‡«≥°≈“ß¢Õßª≈“¬¬Õ¥ ·≈–¡’

¢π“¥„À≠à°«à“ªÿÉ¡Õ◊Ëπ Ê ¢Õß¥Õ° ‚¥¬¡’ √â“ß¢Õ∫¢Õß

carpel ´÷Ëß¬—ß‰¡à™◊ËÕ¡°—π „π√–¬–π’È∞“π√Õß¥Õ°®–¡’

¢π“¥„À≠à¢÷Èπ ¡’°“√æ—≤π“√—ß‰¢à  à«π¢Õß carpel ‡√‘Ë¡

‚Õ∫‡™◊ËÕ¡µ‘¥°—π¥â“π∫π ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ 5 ™—Èπ

ºπ—ß√—ß‰¢à¥â“π„π¡’°“√·∫àß‡´≈≈å‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ √â“ßªÿÉ¡

°”‡π‘¥ÕÕ«ÿ≈ ¿“¬„π√—ß‰¢à∑’Ë¡’™àÕß«à“ßµ√ß°≈“ß (Figure

4-AB) ¡’°“√æ—≤π“ à«π¢Õß√—ß‰¢à·≈–ÕÕ«ÿ≈¿“¬„π‰ª

æ√âÕ¡Ê °—π  à«πª≈“¬¢Õß‡° √‡æ»‡¡’¬¡’°“√ √â“ß°â“π

™Ÿ‡° √ —Èπ Ê °“√æ—≤π“‡° √‡æ»‡¡’¬‡√‘Ë¡‡°‘¥¢÷Èπ ª√–¡“≥

7 «—πÀ≈—ß°“√°”‡π‘¥™àÕ¥Õ°‡™àπ°—π „π√–¬–·√°¢Õß

ªÿÉ¡°”‡π‘¥ÕÕ«ÿ≈æ∫«à“ ¡’°“√ √â“ß integument 2 ™—Èπ ∑—Èß

outer integument ·≈– inner integument (Figure 4-D)

®“°°“√»÷°…“≈—°…≥–‚§√ß √â“ß¿“¬„π¢Õß

‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ª≈“¬¬Õ¥ ‡æ◊ËÕ°“√°”Àπ¥√–¬–°“√°”‡π‘¥

¥Õ° (floral initiation) ¢Õß∂—Ë«‡À≈◊Õß∑”„Àâ “¡“√∂

¬◊π¬—π≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π«‘∑¬“¢Õß

ª≈“¬¬Õ¥‰¥â™—¥‡®π¢÷Èπ«à“≈—°…≥–„¥§«√„™â°”Àπ¥‡ªìπ

√–¬–°”‡π‘¥¥Õ° (floral initiation) À√◊Õ√–¬– R0 ´÷Ëß®–

∑”„ÀâºŸâ§—¥‡≈◊Õ° “¬æ—π∏ÿå “¡“√∂®”·π°√–¬–æ—≤π“°“√

·≈–°“√µÕ∫ πÕßµàÕ ¿“æ·«¥≈âÕ¡¢Õß∂—Ë«‡À≈◊Õß‰¥â

·¡àπ¬”¢÷Èπ πÕ°®“°π’È¬—ßæ∫«à“„π∂—Ë«‡À≈◊Õßæ—π∏ÿå NS1

™àÕ¥Õ°„π¢âÕ∑’Ë 5 ¡’°“√ √â“ß™àÕ¥Õ°°àÕπ¢âÕ∑’Ë 4

Õ¬à“ß‰√°Áµ“¡°“√æ—≤π“¢Õß¥Õ°¬àÕ¬‡ªìπ‰ªÕ¬à“ß

√«¥‡√Á«∑”„Àâ‰¡à “¡“√∂µ‘¥µ“¡‰¥â§√∫∑ÿ°√–¬–¢Õß

æ—≤π“°“√‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√æ—≤π“ bract ·≈–

‡° √‡æ»ºŸâ·≈–‡¡’¬

 √ÿª

°“√°”‡π‘¥¥Õ° (floral initiation) ¢Õß∂—Ë«‡À≈◊Õß

æ∫‰¥âµ—Èß·µà 14 › 32 «—πÀ≈—ßª≈Ÿ° ≈—°…≥–°“√°”‡π‘¥

¥Õ° “¡“√∂°”Àπ¥‰¥â®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ‡¬◊ËÕ

‡®√‘≠ ∂—Ë«‡À≈◊Õßæ—π∏ÿå NS1 ¡’√–¬– juvenile  —Èπ ª√–¡“≥

14 «—π  à«πæ—π∏ÿå Lechihardt ¡’√–¬– juvenile ¬“«

ª√–¡“≥ 27 › 30 «—π  ¿“æ·«¥≈âÕ¡¡’º≈µàÕ√–¬–

æ—≤π“°“√¢Õß¥Õ° ( floral development, R0 - R1) πâÕ¬

‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ª≈“¬¬Õ¥ª√–°Õ∫¥â«¬ tunica 2 ™—Èπ ·≈–

¢≥–∑’Ë¡’°“√æ—≤π“¥Õ° à«π¢Õß°≈’∫¥Õ°®–æ—≤π“™â“

°«à“ à«πÕ◊Ëπ Ê

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥  ∂“∫—π«‘®—¬·≈–æ—≤π“·Ààß

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å·≈–¿“§«‘™“æƒ°…»“ µ√å ∑’Ë

„Àâ∑ÿπ·≈– π—∫ πÿπ°“√«‘®—¬„π§√—Èßπ’È
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Figure 4 Developmental anatomy of pistil of soybean variety Nakhon Sawan 1 (NS1).

A = development of ovary primordium B = ovule initiation

C = development of ovary and ovule D = ovule structure

ca = sepal primordium                pe   =  petal primordia             pe  =  petal primordia

st = stamen primordia                an   =  anther                            po  =  pollen

pi = pistil                                    ova =  ovary primordium        ov  =  ovule primordium

fun= funiculus                             oui  =  outer integument          ini  =  inner integument
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