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Abstract
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This comparative study of the effects of three different flowering chemicals, CaC
2
, ethephon, and

NAA, on the development of inflorescence and fruit of pineapples c.v. Phuket was conducted at Amphoe

Talang of Phuket Province, between December 2000 and September 2001. An experiment was arranged as a

factorial design in RCB with 2 factors in 3 replications. In the first factor, there were CaC
2
 1 g/plant, ethephon

100 mg/l combenation with urea 1.5% 60 ml/plant, NAA 0.5 mg (1 ANAA tablet/plant), and the second factor

was application period (one time and two times into the shoot tips of nine-month-old ground suckers). The

results showed that the application of ethephon one time or two times led to faster floral development than

in plants that received NAA or CaC
2
. In fact, the floral development with ethephon application was 5-7 days

faster than that in NAA application, and 8-10 days faster than that in CaC
2
 application. Apical meristem

differentiation took place 3 days after the application of ethephon, followed by complete development of the

first floret and stamen within 42-43 days, anthesis within  45-46 days, and pistil within 48-49 days. Matura-

tion of the egg was 5.7-6.3 days later than that of the pollen grains and 2.3-2.6 days after anthesis. In the

treatment of NAA application  once or twice, the development of the egg cell took a  longer period.

Key words : Ananas, pineapple, development,  ethephon, NAA, CaC
2
, flowering chemicals
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Development of inflorescence and fruit of pineapple

Butrat, P. and Wangmuang, A.
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°“√»÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß “√™—°π”¥Õ° 3 ™π‘¥ ·≈–®”π«π§√—Èß∑’Ë„Àâ “√ 1 §√—Èß·≈– 2 §√—Èß ‚¥¬„™â “√

·§≈‡´’¬¡§“√å‰∫¥å (CaC
2
) 1 °√—¡/µâπ   “√‡Õ∑∏’øÕπ (ethephon) 100 ¡°./≈. º ¡¬Ÿ‡√’¬ 1.5% 60 ¡≈./µâπ ·≈– “√

NAA 0.5 ¡°./µâπ (ANAA 1 ‡¡Á¥/µâπ) ¥â«¬«‘∏’À¬Õ¥ “√∫π¬Õ¥ —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ∑’Ëª≈Ÿ°¥â«¬ÀπàÕ¥‘πÕ“¬ÿ 9 ‡¥◊Õπ

«“ß·ºπ°“√∑¥≈Õß·∫∫‡™‘ßµ—«ª√–°Õ∫ (factorial design) ‚¥¬ ÿà¡„π∫≈ÁÕ° ¡’ 2 ªí®®—¬ ®”π«π 3 ´È” ∑”°“√

∑¥≈Õß„π·ª≈ß —∫ª–√¥ Õ”‡¿Õ∂≈“ß ®—ßÀ«—¥¿Ÿ‡°Áµ µ—Èß·µà‡¥◊Õπ∏—π«“§¡ 2543 ∂÷ß‡¥◊Õπ°—π¬“¬π 2544 ‡æ◊ËÕ»÷°…“

¢—ÈπµÕπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π«‘∑¬“·≈–°“¬«‘¿“§«‘∑¬“¢Õßª≈“¬¬Õ¥ ™àÕ¥Õ°  à«πª√–°Õ∫¢Õß¥Õ° ®π

°√–∑—Ëß‡®√‘≠‡ªìπº≈ÕàÕπ ¿“¬À≈—ß„Àâ “√™—°π”¥Õ°·µà≈–™π‘¥ æ∫«à“°“√„Àâ “√ ethephon 1 À√◊Õ 2 §√—Èß ∑”„Àâ°“√

‡®√‘≠¢Õß™àÕ¥Õ°‡°‘¥¢÷Èπ‡√Á«°«à“°“√„Àâ “√ NAA ª√–¡“≥ 5-7 «—π ·≈–‡√Á«°«à“ “√ CaC
2
 8-10 «—π ª≈“¬¬Õ¥¡’°“√

‡ª≈’Ë¬π·ª≈ßÀ≈—ß„Àâ “√ ethephon ‡æ’¬ß 3 «—π ¥Õ°·√°¡’°“√‡®√‘≠‡ªìπ à«πª√–°Õ∫¢Õß¥Õ°§√∫·≈–‡° √‡æ»ºŸâ

 ¡∫Ÿ√≥å„™â‡«≈“ 42-43 «—π ¥Õ°·√°∫“πÀ≈—ß„Àâ “√ 45-46 «—π ·≈–‡° √‡æ»‡¡’¬‡®√‘≠ ¡∫Ÿ√≥å„™â‡«≈“ 48-49 «—π

´÷Ëß™â“°«à“≈–ÕÕß‡√≥Ÿ (pollen grain) ª√–¡“≥ 5.7-6.3 «—π ·≈–‡´≈≈å‰¢à‡®√‘≠ ¡∫Ÿ√≥å¿“¬À≈—ß¥Õ°∫“πª√–¡“≥ 2.3-

2.6 «—π  °“√„Àâ “√ NAA 1 À√◊Õ 2 §√—Èß ¡’º≈∑”„Àâ°“√‡®√‘≠¢Õß‡´≈≈å‰¢à‡®√‘≠ ¡∫Ÿ√≥å™â“≈ß

 —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ [Ananas comosus (L.) Merr.

c.v. Phuket] ‡ªìπ —∫ª–√¥„π°≈ÿà¡æ—π∏ÿå Queen π‘¬¡„™â
∫√‘‚¿§º≈ ¥ ¡’®ÿ¥‡¥àπÀ≈“¬ª√–°“√ ‚¥¬‡©æ“–§ÿ≥¿“æ
¢Õß‡π◊ÈÕº≈∑’Ë°√Õ∫¡’‡¬◊ËÕ„¬πâÕ¬  √ À«“π  °≈‘ËπÀÕ¡®—¥
º≈¢π“¥‡≈Á° ‡π◊ÈÕº≈ ’‡À≈◊Õß‡¢â¡ (®“√ÿæ—π∏å, 2526) ®÷ß∂Ÿ°
π”‰ª„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå√à«¡°—∫æ—π∏ÿåÕ◊ËπÊ ‡æ◊ËÕ„Àâ‰¥â
≈Ÿ°º ¡∑’Ë¡’§ÿ≥ ¡∫—µ‘µ“¡∑’Ëµ≈“¥µâÕß°“√ ‡™àπ ≈Ÿ°º ¡
√–À«à“ßæ—π∏ÿåªíµµ“‡«’¬°—∫æ—π∏ÿå¿Ÿ‡°Áµ  æ—π∏ÿå¿Ÿ‡°Áµ°—∫æ—π∏ÿå
π“ß·≈ ‡ªìπµâπ  °“√ª√—∫ª√ÿßæ—π∏ÿå¥—ß°≈à“«®–ª√– ∫º≈
 ”‡√Á®®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß∑√“∫∂÷ß¢—ÈπµÕπ·≈–√–¬–
‡«≈“¢Õß°“√‡®√‘≠ à«πµà“ßÊ ¢Õß¥Õ° ‚¥¬‡©æ“–°“√‡®√‘≠
¢Õß‡´≈≈å ◊∫æ—π∏ÿå∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬¢Õß —∫ª–√¥æ—π∏ÿå
π—ÈπÊ  ª°µ‘ —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ¡—°®–‰¡à¡’‡¡≈Á¥À√◊Õ¡’‡æ’¬ß
‡≈Á°πâÕ¬‡∑à“π—Èπ ∑”„Àâ‡¢â“„®«à“‡´≈≈å ◊∫æ—π∏ÿå¢Õß —∫ª–√¥
æ—π∏ÿå¿Ÿ‡°Áµ‰¡à‡®√‘≠À√◊Õ‡ªìπÀ¡—π ·≈– à«πÀπ÷Ëß‡™◊ËÕ«à“‡ªìπ
º≈®“°¢—ÈπµÕπ„π°“√º≈‘µ —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ∑’Ë¡’°“√™—°π”
¥Õ°‚¥¬„™â “√‡§¡’ ´÷Ëß„πÕ¥’µ„™âºß·§≈‡´’¬¡§“√å‰∫¥å
(CaC

2
) ·µà “¡“√∂™—°π”¥Õ°‰¥âπâÕ¬ º≈ —∫ª–√¥√Ÿª∑√ß

‰¡à «¬  ∫‘¥‡∫’È¬«  ®÷ß‡ª≈’Ë¬π¡“„™â¬“‡¡Á¥¡’™◊ËÕ°“√§â“«à“

ANAA À√◊Õ‡πø∏“≈’π Õ–´‘µ‘¥·Õ´‘¥ (NAA) ¢π“¥ 0.5

¡°./‡¡Á¥   à«π¬“πÈ”À√◊Õ “√ ethephon ‰¡à¡’°“√π”¡“„™â
„π°“√º≈‘µ —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ (™“≈’,  2544)  ¢≥–∑’Ë°“√
»÷°…“°“√‡®√‘≠¢Õß¥Õ° —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ„π√–¥—∫‡π◊ÈÕ‡¬◊ËÕ
¬—ß‰¡à¡’ºŸâ„¥»÷°…“‰«â πÕ°®“° Bartholomew (1977), Wee

·≈– Rao (1979) ‰¥â√“¬ß“π«à“ À≈—ß„Àâ “√ ethephon

™—°π”¥Õ°„π —∫ª–√¥°≈ÿà¡æ—π∏ÿå Smooth Cayenne

ª√–¡“≥ 2 «—π ª≈“¬¬Õ¥¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢π“¥∑—Èß
¥â“π°«â“ß·≈–§«“¡ Ÿß ª√–¡“≥ 8-14 «—π ª≈“¬¬Õ¥¡’
§«“¡°«â“ß Ÿß ÿ¥·≈–¡’°“√‡®√‘≠¢Õß¥Õ°¬àÕ¬ ®π°√–∑—Ëß∂÷ß
√–¬– 30-40 «—π  à«π¢Õß¥Õ°¬àÕ¬®–∂Ÿ° √â“ß¢÷Èπ∑—ÈßÀ¡¥
®“°π—Èπ™àÕ¥Õ°®–‡®√‘≠µàÕ‡π◊ËÕß‰ªµ“¡≈”¥—∫®π∂÷ß√–¬–º≈
 ÿ° °“√«‘®—¬§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫º≈
¢Õß “√‡§¡’™—°π”¥Õ° 3 ™π‘¥ ·≈–®”π«π§√—Èß∑’Ë„Àâ “√ 1
§√—Èß·≈– 2 §√—Èß ∑’Ë¡’º≈µàÕ°“√‡®√‘≠¢Õß¥Õ° —∫ª–√¥æ—π∏ÿå
¿Ÿ‡°Áµ  ‚¥¬»÷°…“¢—ÈπµÕπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬«‘¿“§
·≈–√–¬–‡«≈“„π°“√‡®√‘≠ à«πµà“ßÊ ¢Õß¥Õ°·≈–º≈
 —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ º≈°“√»÷°…“®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß
æƒ°…»“ µ√å∑’Ë ”§—≠·≈–‡ªìπª√–‚¬™πåµàÕß“πª√—∫ª√ÿß
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æ—π∏ÿå —∫ª–√¥„Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷ÈπµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

∑¥≈Õß„π·ª≈ß —∫ª–√¥¿Ÿ‡°Áµ¢Õß‡°…µ√°√ Õ”‡¿Õ
∂≈“ß ®—ßÀ«—¥¿Ÿ‡°Áµ ∑’Ëª≈Ÿ°¥â«¬ÀπàÕ¥‘π¢π“¥°≈“ßÀ≈—ßºà“π
°“√º÷ËßÀπàÕ 2  —ª¥“Àå §«“¡°«â“ß¢ÕßÀπàÕ‡©≈’Ë¬ 3.20 ´¡.
πÈ”Àπ—°‡©≈’Ë¬ 350 °√—¡  ¡’°“√¥Ÿ·≈√—°…“ ¡Ë”‡ ¡Õ  Õ“¬ÿ
ª√–¡“≥ 9 ‡¥◊Õπ ‡√‘Ë¡∑”°“√∑¥≈Õß µ—Èß·µà‡¥◊Õπ∏—π«“§¡
2543 ∂÷ß‡¥◊Õπ°—π¬“¬π 2544  ¥—ßπ’È

1. «“ß·ºπ°“√∑¥≈Õß·∫∫‡™‘ßµ—«ª√–°Õ∫ (fac-

torial design) ‚¥¬ ÿà¡„π∫≈ÁÕ° (RCB) ¡’ 2 ªí®®—¬§◊Õ
1.1 ™π‘¥¢Õß “√‡§¡’™—°π”°“√ÕÕ°¥Õ° 3 ™π‘¥

‰¥â·°à
1)  “√·§≈‡ ’́¬¡§“√å‰∫¥å (CaC

2
) 1 °√—¡/µâπ

2)  “√‡Õ∑∏’øÕπ (ethephon) 100 ¡°./≈.
º ¡¬Ÿ‡√’¬ 1.5%  À¬Õ¥µâπ≈– 60 ¡≈.

3) NAA 0.5 ¡°./µâπ (ANAA 1 ‡¡Á¥/µâπ)

1.2 ®”π«π§√—Èß∑’Ë„Àâ “√ §◊Õ„Àâ§√—Èß‡¥’¬«·≈–„Àâ
 Õß§√—Èß  (§√—Èß∑’Ë Õß„ÀâÀ≈—ß®“°§√—Èß·√°  1   —ª¥“Àå)  ™à«ß
‡«≈“ 15.00 π.

°“√∑¥≈Õß¡’ 3 ´È”  „™â·ª≈ß„À≠à 3 ·ª≈ß
(∫≈ÁÕ°)  ·µà≈–·ª≈ßª√–°Õ∫¥â«¬ 6 ·ª≈ß¬àÕ¬  ¢π“¥
·ª≈ß≈– 9×1 µ√.‡¡µ√ ª≈Ÿ° —∫ª–√¥·∂«§Ÿà √–¬–√–À«à“ß
µâπ 30 ´¡. √–À«à“ß·∂« 30 ´¡. ‰¥â —∫ª–√¥·ª≈ß≈– 60

µâπ
2.  ÿà¡‡°Á∫µ—«Õ¬à“ß (µ—¥) ª≈“¬¬Õ¥µâπ —∫ª–√¥

®“°·ª≈ß¬àÕ¬§√—Èß≈– 3 ¬Õ¥ ‡√‘Ë¡®“°°àÕπ„Àâ “√ „Àâ “√
§√—Èß·√°·≈–§√—Èß∂—¥‰ª∑ÿ°Ê 3-4 «—π ®π°√–∑—Ëß‡®√‘≠‡ªìπ
™àÕ¥Õ°·≈–º≈ÕàÕπ‡ªìπ√–¬–‡«≈“ª√–¡“≥ 60 «—π À≈—ß
°“√„Àâ “√™—°π”¥Õ°

3. ∑ÿ°§√—Èß∑’Ë‡°Á∫µ—«Õ¬à“ß®–≈Õ°„∫ÕÕ°ÕÕ°®π‡À≈◊Õ
 à«πª≈“¬¬Õ¥ ÿ¥ «—¥¢π“¥·≈–∫—π∑÷°¿“æ π”‰ª·™àπÈ”¬“
√—°…“ ¿“æ‡´≈≈å Ÿµ√ FAA ∑’Ë¡’‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 50% ·≈–
¥Ÿ¥Õ“°“»ÕÕ°®“°‡´≈≈å¥â«¬‡§√◊ËÕß Ÿ∫ ÿ≠≠“°“» (vacuum

pump)

4. ¥”‡π‘πµ“¡¢—ÈπµÕπ°“√∑” ‰≈¥å∂“«√ ‚¥¬π”
‰ªµâ¡„π “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å  §«“¡‡¢â¡¢âπ 4%

Õÿ≥À¿Ÿ¡‘ 80ºC ‡ªìπ‡«≈“ 1-2 ™—Ë«‚¡ß (¿Ÿ«¥≈, 2528) ¥÷ß
πÈ”ÕÕ°®“°‡´≈≈å¥â«¬ TBA (tertiary butyl alcohol) ·≈–
Ωíß„π paraplast π”‰ªµ—¥·∫∫µàÕ‡π◊ËÕß (serial section)

¥â«¬‡§√◊ËÕß rotary microtome §«“¡Àπ“ 8-10 ‰¡§√Õπ
¬âÕ¡ ’ safranin-fastgreen

5. »÷°…“°“√‡®√‘≠¢Õßª≈“¬¬Õ¥ ™àÕ¥Õ°  à«π
ª√–°Õ∫¢Õß¥Õ°®π‡®√‘≠‡ªìπº≈ÕàÕπ „π√–¥—∫‡π◊ÈÕ‡¬◊ËÕ®“°
 ‰≈¥å∂“«√∑’Ëµ—¥‰¥â∑ÿ°™‘Èπµ—«Õ¬à“ß ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
‚¥¬„™â¥Õ°¬àÕ¬™—Èπ∑’Ë 1 ‡ªìπµ—«·∑π ∫—π∑÷°°“√‡ª≈’Ë¬π·ª≈ß
∑“ß —≥∞“π«‘∑¬“ ·≈–°“¬«‘¿“§«‘∑¬“‡ª√’¬∫‡∑’¬∫√–À«à“ß
™π‘¥¢Õß “√‡§¡’™—°π”°“√ÕÕ°¥Õ° ®”π«π§√—Èß∑’Ë„Àâ “√
√–¬–‡«≈“„π°“√‡®√‘≠ ∑”°“√∫—π∑÷°¿“æ¥â«¬°≈âÕß
®ÿ≈∑√√»πå «—¥¢π“¥¥â«¬ Ocular micrometer  ™‘Èπ à«π∑’Ë
¡’¢π“¥„À≠à«—¥¥â«¬‡«Õ√å‡π’¬√å (vernier calipers)

6. π”¢âÕ¡Ÿ≈∑’Ë ‰¥â¡“«‘ ‡§√“–Àå§«“¡·ª√ª√«π
(analysis of variance) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‡ª√’¬∫
‡∑’¬∫§à“‡©≈’Ë¬¢Õß ‘Ëß∑¥≈Õß¥â«¬«‘∏’°“√¢Õß Duncan’s

New Multiple Range Test

º≈°“√»÷°…“·≈–«‘®“√≥å

1. °“√‡®√‘≠¢Õßª≈“¬¬Õ¥·≈–™àÕ¥Õ°

¿“¬À≈—ß„Àâ “√™—°π”¥Õ° 3 «—π ª≈“¬¬Õ¥¡’§«“¡
¬“«‡æ‘Ë¡¢÷Èπ°≈ÿà¡∑’Ë„Àâ “√ ethephon ¡’§«“¡¬“«ª≈“¬¬Õ¥
 Ÿß°«à“∑ÿ°°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  §«“¡¬“«‡©≈’Ë¬
1.8 ¡¡. (Table 1)  °“√„Àâ “√ ethephon 2 §√—Èß  ¡’º≈
„Àâª≈“¬¬Õ¥·≈–°“√‡®√‘≠¢Õß™àÕ¥Õ°¬◊¥µ—«‡√Á«·≈–‡ÀÁπ
§«“¡·µ°µà“ß°«à“°≈ÿà¡Õ◊Ëπµ—Èß·µà«—π∑’Ë 11 ‡ªìπµâπ‰ª  ∂â“
‡ª√’¬∫‡∑’¬∫„π°≈ÿà¡ “√™π‘¥‡¥’¬«°—π  æ∫«à“°≈ÿà¡„Àâ “√
ethephon ¡’§«“¡·µ°µà“ß¢Õß§«“¡¬“«ª≈“¬¬Õ¥·≈–
™àÕ¥Õ°µ—Èß·µà 3 «—πÀ≈—ß„Àâ “√§√—Èß·√°   à«π°≈ÿà¡„Àâ “√
NAA ·≈– “√ CaC

2
 ¡’§«“¡·µ°µà“ßÀ≈—ß„Àâ “√§√—Èß·√°

7 «—π·≈– 11 «—π µ“¡≈”¥—∫ (Table 1)  à«π°“√‡ª≈’Ë¬π
·ª≈ß∑“ß°“¬«‘¿“§ æ∫«à“°àÕπ„Àâ “√™—°π”¥Õ°ª≈“¬¬Õ¥
∂Ÿ°ÀàÕÀÿâ¡¥â«¬„∫ÕàÕπÀ≈“¬™—Èπ (Figure 1, A) ‡π◊ÈÕ‡¬◊ËÕ
‡®√‘≠ à«πª≈“¬ (apical meristem) ª√–°Õ∫¥â«¬™—Èπ
‡ª≈◊Õ° (tunica)  2 ™—Èπ  ·≈–§Õ√åªí  (corpus) 4-5 ™—Èπ
(Figure 1, B, C)  À≈—ß„Àâ “√ 3 «—π  °≈ÿà¡∑’Ë„Àâ “√
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ethephon  ª≈“¬¬Õ¥‚§âßπŸπ  ¡’°“√ √â“ßªÿÉ¡°”‡π‘¥„∫
ª√–¥—∫ (bract primordia) §Ÿà∑’Ë 1 ∫√‘‡«≥‰À≈à∑—Èß Õß¢â“ß
(Figure 1, D)   à«π°≈ÿà¡∑’Ë„Àâ “√ NAA ·≈– “√ CaC

2

°“√‡ª≈’Ë¬π·ª≈ß¬—ß‰¡à™—¥‡®π (Figure 1, E, F) „°≈â‡§’¬ß
°—∫∑’Ë Bartholomew (1977),   Wee ·≈– Rao (1979)

√“¬ß“π‰«â À≈—ß„Àâ “√ ethephon 7 «—π ¡’°“√ √â“ßªÿÉ¡
°”‡π‘¥„∫ª√–¥—∫§Ÿà∑’Ë 2 ·≈–∫√‘‡«≥´Õ°„∫ª√–¥—∫§Ÿà·√°‡√‘Ë¡
 √â“ßªÿÉ¡°”‡π‘¥¥Õ°·√° (floral  primordia) (Figure 1,

G) ¢≥–∑’Ë°≈ÿà¡„Àâ “√ NAA ·≈– “√ CaC
2
 ‡√‘Ë¡ √â“ßªÿÉ¡

°”‡π‘¥„∫ª√–¥—∫§Ÿà·√° (Figure 1, H, I)  ·≈– √â“ßªÿÉ¡
°”‡π‘¥¥Õ°·√° „™â‡«≈“‡©≈’Ë¬ 7.6-7.7 «—π ·≈– 9.2-9.6

«—π µ“¡≈”¥—∫  ´÷Ëß·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(Table 2) °“√„Àâ “√ ethephon 1-2 §√—Èß  “¡“√∂°√–µÿâπ
„Àâª≈“¬¬Õ¥‡®√‘≠‡ªìπ™àÕ¥Õ°∑’Ëª√–°Õ∫¥â«¬„∫ª√–¥—∫·≈–
µ“¥Õ°¬àÕ¬ 4-5 ™—Èπ ¿“¬„π‡«≈“ 11 «—π ·≈– 6-7 ™—Èπ
„π‡«≈“ 14 «—π ´÷Ëß‡√Á«°«à“°“√„Àâ “√Õ◊Ëπ ‡π◊ËÕß®“°„∫¢Õß
 —∫ª–√¥ “¡“√∂¥Ÿ¥´÷¡ “√ ethephon ‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ„∫‰¥â
√«¥‡√Á« ®÷ß¡’‚Õ°“ ·∑√°´÷¡‡¢â“‰ª Ÿà‡π◊ÈÕ‡¬◊ËÕª≈“¬¬Õ¥‰¥â
‡√Á«·≈– “¡“√∂°√–µÿâπµ“¥Õ°„Àâ‡®√‘≠‡√Á«°«à“°“√„Àâ “√
CaC

2
 ∑’ËÕ¬Ÿà„π√Ÿª¢ÕßºßµâÕß≈–≈“¬πÈ” ·≈–§àÕ¬Ê ª≈¥ª≈àÕ¬

·°ä Õ–‡´∑∏’≈’π  (Turnbull  ·≈–§≥–,  1993.  Õâ“ß‚¥¬
®‘π¥“√—∞, 2541) ‡™àπ‡¥’¬«°—∫°“√„™â NAA „π√Ÿª¢Õß¬“
‡¡Á¥µâÕß≈–≈“¬πÈ” ®÷ß®–¡’º≈µàÕ°“√™—°π”¥Õ°

2. °“√‡®√‘≠¢Õß¥Õ°

µâπ —∫ª–√¥∑’Ë‰¥â√—∫ “√ ethephon 1-2 §√—Èß ‡√‘Ë¡
 √â“ß‚§√ß √â“ß¥Õ°·√° (F

1
)  ‡ªìπ à«π¢Õß°≈’∫‡≈’È¬ß

(sepal) À≈—ß„Àâ “√ 9.2-9.7 «—π ·≈–‡®√‘≠®π¡’ à«π¢Õß
°≈’∫‡≈’È¬ß °≈’∫¥Õ°§√∫ ¡∫Ÿ√≥åª√–¡“≥«—π∑’Ë 14 ¢≥–∑’Ë
°≈ÿà¡„Àâ “√ NAA 1-2 §√—Èß ‡√‘Ë¡‡®√‘≠‡ªìπ‚§√ß √â“ß¢Õß
¥Õ°·√°ª√–¡“≥«—π∑’Ë  14.2-14.4   à«π°“√„Àâ “√ CaC

2

1-2  §√—Èß  ‡√‘Ë¡ª√–¡“≥«—π∑’Ë  15.7-16.2  ´÷Ëß·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 2) µàÕ¡“ªÿÉ¡°”‡π‘¥‡° √
‡æ»ºŸâ (stamen primordia) ‡®√‘≠‡ªìπ à«π¢Õß°â“π™ŸÕ—∫
‡√≥Ÿ (filament)  ·≈–Õ—∫‡√≥Ÿ (anther)  À≈—ß„Àâ “√
ethephon 18 «—π  ¥Õ°¬àÕ¬¥Õ°·√°¢Õß°≈ÿà¡„Àâ “√
ethephon 1-2 §√—Èß   √â“ß à«πª√–°Õ∫¢Õß¥Õ°§√∫∑—Èß
°≈’∫‡≈’È¬ß °≈’∫¥Õ° ‡° √‡æ»ºŸâ·≈–‡° √‡æ»‡¡’¬ À≈—ß„Àâ
 “√ 21 «—π (Figure 2, A) ·µà°“√ √â“ß‡´≈≈å ◊∫æ—π∏ÿå‡æ»
ºŸâÀ√◊Õ≈–ÕÕß‡√≥Ÿ (pollen grain) ·≈–‡´≈≈å ◊∫æ—π∏ÿå‡æ»
‡¡’¬À√◊Õ‡´≈≈å‰¢à¬—ß‰¡à ¡∫Ÿ√≥å  °≈ÿà¡„Àâ “√ NAA ·≈– “√
CaC

2
 ¡’°“√‡®√‘≠‡ªìπ à«πª√–°Õ∫¢Õß¥Õ°™â“°«à“ª√–¡“≥

6-8  «—π (Figure 2, B, C) ®–‡ÀÁπ«à“™à«ßÕ“¬ÿ 21-25 «—π
À≈—ß„Àâ “√§√—Èß·√° ‡ªìπ™à«ß∑’Ë¡’°“√·∫àß‡´≈≈å (cell divi-

sion) ·≈–°“√‡ª≈’Ë¬π ¿“æ‡´≈≈å (cell differentiation)

§àÕπ¢â“ß¡“°  À≈—ß®“°π’È°≈ÿà¡‡´≈≈å®–¢¬“¬¢π“¥·≈–‡√‘Ë¡
‡®√‘≠ à«π¢Õß‡´≈≈å ◊∫æ—π∏ÿåµàÕ‰ª  ª√–¡“≥  28-32  «—π

Table 1. Length (mm.) of shoot tips and inflorescences after chemical application.

           Number of days after  application of chemical

                  Treatments c.v. (%)

0* 3* 7* 11* 14* 18*

CaC
2

1 time 0.2 Aa 0.7 Aa 1.1 Aa 2.2 Ba 3.3 Ca 5.3 Da 30.24
(1 g/plant) 2 times 0.2 Aa 0.8 Aa 1.1 Aa 2.2 Ba 3.3 Ca 4.3 Da 25.83
Ethephon 1 time 0.2 Aa 1.8 Bb 3.5 Cb 5.8 Db 8.0 Eb 9.7 Fb 8.71
(100 mg/l + urea 1.5%) 2 times 0.2 Aa 1.8 Bb 3.5 Cb 7.0 Dc 9.7 Ec 13.3 Fc 21.55
NAA 1 time 0.2 Aa 0.7 Aa 1.3 Ba 2.5 Ba 3.3 Ca 5.0 Da 32.96
(0.5 mg/plant) 2 times 0.2 Aa 0.9 Aa 1.4 Ba 2.7 Ca 3.5 Da 5.5 Ea 14.25

                      c.v. (%) 50 14.29 16.78 13.56 7.18 22.40

  * Means within the same row followed by different uppercase letters are significantly different by DMRT at 5%

level.

Means within the same column followed by different lowercase letters are significantly different by DMRT at

5% level.
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À≈—ß„Àâ “√ ethephon ™àÕ¥Õ°®–‡®√‘≠‚º≈à¢÷Èπ¡“°≈“ßµâπ
‡ÀÁπ„∫ª√–¥—∫ ’·¥ß (Figure 2, D-F) ¢≥–∑’Ë¥Õ°¬àÕ¬¬—ß
‰¡à∫“π ∑ÿ° à«π¢Õß¥Õ°∂Ÿ°ÀàÕÀÿâ¡¥â«¬°≈’∫‡≈’È¬ß °â“π™àÕ
¥Õ°¡’°“√¬◊¥µ—«¡“°·≈–√«¥‡√Á« ∂â“‰¥â√—∫πÈ”¡“°„π√–¬–π’È
®–∑”„Àâ°â“π™àÕ¥Õ°·µ° (Figure 2, G)

3. °“√‡®√‘≠¢Õß‡° √‡æ»ºŸâ·≈–‡° √‡æ»‡¡’¬

°“√‡®√‘≠¢Õß‡° √‡æ»ºŸâ¢Õß¥Õ°¬àÕ¬™—Èπ∑’Ë 1 „π
°≈ÿà¡∑’Ë„Àâ “√ ethephon 1-2 §√—Èß  „Àâº≈‰¡à·µ°µà“ß°—π
æ∫«à“À≈—ß„Àâ “√ 28 «—π ¿“¬„πÕ—∫‡√≥Ÿ¡’‡´≈≈å°”‡π‘¥
‰¡‚§√ ªÕ√å (microspore mother cell) (Figure 3, A)

Figure 1. Developmental of shoot tips of the c.v. Phuket Pineapple.

A: Shoots before application of chemical

B, C: Shoot tips (l-s) before application of chemical (B. x100, C. x200)

D: 3 days after 1 application of  ethephon (x200)

E: 3 days after 1 application of  NAA (x200)

F: 3 days after 1 application of CaC
2
 (x200)

G: 7 days after 1 application of  ethephon (x100)

H: 7 days after 1 application of  NAA (x100)

I: 7 days after 1 application of CaC
2
 (x100)

(ap = apical meristem   br.p = bract primordia    cp = corpus    fl.pr = floral primordia

l = leaf  lb = leaf buttess  l.pr = leaf primordia  l-s = long section   s = stem  s.ax =

stem axis   tu = tunica)



Songklanakarin J. Sci. Technol.

Vol. 26  No. 3  May-Jun. 2004 332

Development of inflorescence and fruit of pineapple

Butrat, P. and Wangmuang, A.

Figure 2. Developmental of the floret and inflorescences at 21 days (A-C), 28 days (D-F) and

32 days (G) after chemical application.

A: 21 days after 1 application of ethephon (x40)

B: 21 days after 1 application of NAA (x100)

C: 21 days after 2nd application of CaC
2
 (x40)

D, E: The inflorescences 28 days after 1 application of  ethephon

F: The inflorescences (l-s) 28 days after 1 application of  ethephon (x40)

G: The incidence of broken peduncle, 32 days after 1 application of ethephon

(an = anther  ap = apical meristem  br = bract  fi = filament  fl = floret  fl.ax =

floral axis   l = leaf   l.pr = leaf primordia   l-s = long section   mi.t = microsporoge-

nous tissue   ova = ovary   pe = petal   pi = pistil   pl = placenta   se = sepal   st =

stamen   sty = style   sty.c = stylar canal   v.b = vascular bundle)
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Figure 3. Developmental anatomy of stamen (A-D),and pistil (E-H) of the c.v. Phuket Pine-

apple, after 1 application of ethephon.

A: anther (l-s), 28 days after application (x400)

B: single cell of microspore mother cell, 32 days after application (x400)

C: diad and tetrad stage, 35 days after application (x400)

D: anthesis, 46 days after application (x200)

E: ovary (l-s), 28 days after application (x200)

F: ovule (l-s), 32 days after application (x400)

G: ovule (l-s), 35 days after application, showing megaspore mother cell (x400)

H: ovule (l-s), 49 days after application, showing megaspore (x400)

(an = anther   eg = egg cell   fu = funiculus   int = integument   i.int = inner integu-

ment   lo = locule   l-s = long section   me = megaspore   me.mc = megaspore mother

cell   mi = microspore   mi.mc = microspore mother cell   mp = micropyle   nc =

nucellus   o.int = outer integument   ova = ovary   ovu = ovule   ovu.pr = ovule pri-

mordia   pl = placenta   pol = pollen grain   sto = stomium   ta  = tapetum)

®“°π—Èπª√–¡“≥ 4-6 «—π ‡√‘Ë¡·∫àßµ—«·∫∫‰¡‚Õ´‘  (meio-

sis) ‰¥â‰¡‚§√ ªÕ√å (microspore) ·≈–‡®√‘≠‡ªìπ≈–ÕÕß
‡√≥Ÿ  °“√‡®√‘≠¢Õß‡° √‡æ»ºŸâ‡ √Á® ¡∫Ÿ√≥å (S

1
) ™à«ßÕ“¬ÿ

ª√–¡“≥ 42.3-43.0 «—π (Figure 3, B-D) µàÕ¡“Õ—∫‡√≥Ÿ
·µ° ´÷Ëß∂◊Õ«à“‡ªìπ√–¬–¥Õ°∫“π (anthesis, A

1
) ª√–¡“≥

45.7-46.6 «—π À≈—ß„Àâ “√ ́ ÷Ëß‡√Á«°«à“°≈ÿà¡∑’Ë„Àâ “√Õ◊ËπÕ¬à“ß
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Figure 4. Final stages of maturing of ethephon applied flower.

A: mature floret (l-s), 45 days after application (x40)

B: mature floret and anthesis, 46 days after application

C: pollen grains after pollination, 46 days after application

D: pollen grains showing pollen tube (x200)

E: mature ovule inside withered floret, 49 days after application

F: withered floret (l-s), 49 days after application

G: floret (l-s) 2-3 days after withering (x200)

H: young fruit showing seed

(an = anther   br = bract   bs.c = blossom cup   f.ax  = fruit axis   fi = filament   lo =

locule   l-s = long section   ova = ovary   ovu = ovule   pe = petal   pl = placenta   pol

= pollen grain   pol.t = pollen tube   sc = sac   se = sepal   sd = seed   sg = stigma

sty = style   sty.c = stylar canal)
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¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 2)   à«π°≈ÿà¡∑’Ë„Àâ “√ NAA

·≈– “√ CaC
2
  ¡’√Ÿª·∫∫°“√‡®√‘≠‡À¡◊Õπ°—∫°“√„Àâ “√

ethephon ·µà√–¬–‡«≈“„π°“√‡®√‘≠™â“°«à“ ‚¥¬‡©æ“–°“√
„Àâ “√ CaC

2
 1 §√—Èß „™â‡«≈“ª√–¡“≥ 52.2 «—π ·≈–¥Õ°

·√°∫“π‡¡◊ËÕÕ“¬ÿª√–¡“≥ 56.5 «—π À≈—ß„Àâ “√ ´÷Ëß™â“°«à“
∑ÿ°°≈ÿà¡ (Table 2)

°“√‡®√‘≠¢Õß‡° √‡æ»‡¡’¬ æ∫«à“ª√–¡“≥ 28 «—π
À≈—ß„Àâ “√ ethephon ¿“¬„π√—ß‰¢à¡’ à«π¢Õßæ≈“‡´πµ“
(placenta) ‡®√‘≠¢¬“¬¢π“¥„À≠à¢÷Èπ  ¡’ªÿÉ¡°”‡π‘¥ÕÕ«ÿ≈
(ovule primordia) ‡°‘¥¢÷Èπµ“¡¢Õ∫¢Õßæ≈“‡´πµ“‡®√‘≠
¬◊Ëπ‡¢â“‰ª„π™àÕß¢Õß√—ß‰¢à °àÕµ—«‡ªìπÕÕ«ÿ≈ (Figure 3, E)

¡’°“√ √â“ßºπ—ßÕÕ«ÿ≈ (integument) 2 ™—Èπ  ®πÕÕ«ÿ≈¡’
 à«πª√–°Õ∫§√∫‡¡◊ËÕÕ“¬ÿª√–¡“≥ 35 «—π ≈—°…≥–ÕÕ«ÿ≈
‡ªìπ·∫∫ÕÕ«ÿ≈§«Ë” (anatropous) (Figure 3, F, G)  °“√
µ‘¥¢ÕßÕÕ«ÿ≈°—∫ºπ—ß√—ß‰¢à‡ªìπ·∫∫æ≈“‡´πµ“√Õ∫·°π√à«¡
(axile placentation) (‡∑’¬¡„®, 2542)  ÕÕ«ÿ≈‡√’¬ß‡ªìπ
 Õß·∂«Ê ≈– 6-8 ÕÕ«ÿ≈ ¿“¬„π¡’‡´≈≈å°”‡π‘¥‡¡°– ªÕ√å
(megaspore mother cell) µàÕ¡“·∫àß‰¡‚Õ´‘  ‡®√‘≠‡ªìπ
‡¡°– ªÕ√å (megaspore) ·≈–‡®√‘≠µàÕ‰ª‡ªìπ‡´≈≈å‰¢à (egg

cell) (Figure 3, H)  °“√‡®√‘≠¢Õß‡° √‡æ»‡¡’¬‡ √Á®
 ¡∫Ÿ√≥å (P

1
) æ√âÕ¡∑’Ë®–‡°‘¥ªØ‘ π∏‘°—∫‡´≈≈å ◊∫æ—π∏ÿå‡æ»ºŸâ

„™â‡«≈“ª√–¡“≥ 48.1-49.3 «—π À≈—ß„Àâ “√ ¢≥–∑’Ë°≈ÿà¡„Àâ
 “√ NAA 1-2 §√—Èß ‡´≈≈å‰¢à®–‡®√‘≠‡ √Á® ¡∫Ÿ√≥å„™â‡«≈“
58.2-58.6 «—π ‡√Á«°«à“°“√„Àâ “√ CaC

2
 2 §√—Èß „™â‡«≈“

ª√–¡“≥ 59.8 «—π   à«π°≈ÿà¡∑’Ë„Àâ “√ CaC
2
 1 §√—Èß „™â

‡«≈“π“π∑’Ë ÿ¥ª√–¡“≥ 61.7 «—π À≈—ß„Àâ “√§√—Èß·√° ´÷Ëß
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 2)

®–‡ÀÁπ«à“√–¬–‡«≈“„π°“√‡®√‘≠¢Õß‡° √‡æ»ºŸâ·≈–
‡° √‡æ»‡¡’¬À≈—ß„Àâ “√‡§¡’™—°π”¥Õ°∑—Èß 3 ™π‘¥ ¡’§«“¡
·µ°µà“ß°—π ‡™àπ √–¬–‡«≈“°“√‡®√‘≠¢Õß‡° √‡æ»ºŸâµ—Èß·µà
‡√‘Ë¡ √â“ß‚§√ß √â“ß¥Õ°·√° ®π‡®√‘≠‡ªìπ≈–ÕÕß‡√≥Ÿ (Table

3,  S
1
 - F

1
) ¢Õß°≈ÿà¡„Àâ “√ ethephon ·≈– “√ NAA „™â

‡«≈“„°≈â‡§’¬ß°—πª√–¡“≥ 33.1-33.6 «—π ¢≥–∑’Ë°“√„Àâ
 “√ CaC

2
 „™â‡«≈“ 34.5-36.0 «—π ·≈–√–¬–‡«≈“„π°“√

‡®√‘≠¢Õß‡° √‡æ»‡¡’¬µ—Èß·µà‡√‘Ë¡‚§√ß √â“ß¥Õ°·√°®π‡ªìπ
‡´≈≈å‰¢à∑’Ë ¡∫Ÿ√≥å °≈ÿà¡„Àâ “√ ethephon „™â‡«≈“πâÕ¬∑’Ë ÿ¥
ª√–¡“≥ 38.8-39.6 «—π ¢≥–∑’Ë°≈ÿà¡Õ◊Ëπ„™â‡«≈“ª√–¡“≥
44.0-45.5 «—π (Table 3, P

1 
- F

1
) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–¬–

Àà“ß„π°“√‡®√‘≠¢Õß≈–ÕÕß‡√≥Ÿ°—∫‡´≈≈å‰¢à ®–‡ÀÁπ«à“ “√
ethephon ™à«¬„Àâ°“√‡®√‘≠¢Õß‡´≈≈å‰¢à‡ √Á® ¡∫Ÿ√≥å‡√Á«
°«à“ ‚¥¬¡’√–¬–‡«≈“Àà“ß°—πª√–¡“≥ 5.7-6.3 «—π ¢≥–∑’Ë
 “√ NAA ¡’º≈„Àâ°“√‡®√‘≠¢Õß‡° √‡æ»‡¡’¬ ¡∫Ÿ√≥å™â“≈ß
·≈–„°≈â‡§’¬ß°—∫°≈ÿà¡∑’Ë„Àâ “√ CaC

2
 §◊Õª√–¡“≥ 9.5-10.5

«—π (Table 3, P
1 
- S

1
)  à«π°“√‡®√‘≠¢Õß≈–ÕÕß‡√≥Ÿ‡ √Á®

 ¡∫Ÿ√≥å°àÕπ¥Õ°∫“π„™â‡«≈“„°≈â‡§’¬ß°—πª√–¡“≥ 3.4-

4.5 «—π (Table 3, A
1
-S

1
) ‡´≈≈å‰¢à‡®√‘≠ ¡∫Ÿ√≥åÀ≈—ß¥Õ°

∫“πª√–¡“≥ 2.3-2.6 «—π À≈—ß„Àâ “√ ethephon ´÷Ëß‡ªìπ
™à«ß∑’Ë°≈’∫¥Õ°‡√‘Ë¡‡À’Ë¬«  à«π “√Õ◊Ëπ„™â‡«≈“ 5.2-6.0 «—π

Table 2. Time (days) after chemical application leading to the different stages of

development. First bract initiation (F
0
), first floret’s structural forming

(F
1
), first completed stamen (S

1
), first completed pistil (P

1
) and first

floret’s anthesis (A
1
).

                     Treatments F
0
* F

1
* S

1
* P

1
* A

1
*

CaC
2

1 time 9.67 c 16.22 c 52.22 d 61.78 c 56.55 d
(1 g/plant) 2 times 9.22 c 15.78 c 50.33 c 59.89 bc 54.44 c
Ethephon 1 time 3.00 a 9.67 a 43.00 a 49.33 a 46.67 a
(100 mg/l + urea 1.5%) 2 times 3.00 a 9.22 a 42.33 a 48.11 a 45.78 a
NAA 1 time 7.78 b 14.44 b 48.11 b 58.67 b 52.67 b
(0.5 mg/plant) 2 times 7.67 b 14.22 b 47.67 b 58.22 b 52.22 b

                          c.v. (%) 22.52 10.87 3.77 3.09 2.59

* Means within the same column followed by different lowercase letters are significantly

different by DMRT at 5% level.
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(Table 3,  P
1
 - A

1
)  ‡¡◊ËÕ°“√‡®√‘≠‡ªìπ à«πª√–°Õ∫µà“ßÊ

¢Õß¥Õ°§√∫ (Figure 4, A) ¥Õ°®–∫“πÀ≈—ß®“°∑’Ë≈–ÕÕß
‡√≥Ÿ‡®√‘≠ ¡∫Ÿ√≥å  Õ—∫‡√≥Ÿ·µ°  ·µà°≈’∫¥Õ°¬—ß§ßÀàÕÀÿâ¡
∑ÿ° à«π‰«â·≈–‡π◊ËÕß®“°°â“π™ŸÕ—∫‡√≥Ÿ (filament)  —Èπ°«à“
°â“π‡° √‡æ»‡¡’¬ (style) ∑”„Àâ≈–ÕÕß‡√≥ŸÀ≈àπÕ¬Ÿàµ“¡
‚§π°≈’∫¥Õ° (Figure 4, B) ‚Õ°“ ∑’Ë®–‡°‘¥°“√∂à“¬‡√≥Ÿ
(pollination)  ®“°¥Õ°Õ◊Ëπ§àÕπ¢â“ß¬“°À√◊ÕÀ“°‡°‘¥°“√
∂à“¬‡√≥Ÿ„π¥Õ°‡¥’¬«°—π  ·≈–®“°°“√∑¥≈Õß‡æ“–‡≈’È¬ß
≈–ÕÕß‡√≥Ÿ æ∫«à“ ≈–ÕÕß‡√≥Ÿ “¡“√∂ßÕ°À≈Õ¥‡√≥Ÿ
(pollen tube) ‰¥â (Figure 4, C, D)  °“√ªØ‘ π∏‘‰¡à
 “¡“√∂‡°‘¥¢÷Èπ‰¥â ‡π◊ËÕß®“°°“√‡®√‘≠¢Õß‡´≈≈å‰¢à¬—ß‰¡à
 ¡∫Ÿ√≥å ´÷Ëß™â“°«à“°“√‡®√‘≠¢Õß≈–ÕÕß‡√≥Ÿª√–¡“≥ 6-10

«—π   Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Bartholomew (1977)

·≈– Okimoto (1948) ∑’Ë‰¡àæ∫°“√ªØ‘ π∏‘„π —∫ª–√¥
·µà Okimoto √“¬ß“π«à“À≈—ß√–¬–¥Õ°∫“π™àÕß„π°â“π
‡° √‡æ»‡¡’¬  (stylar  canal)  ®–∂Ÿ°ªî¥°—Èπ¥â«¬‡´≈≈å
Õ‘æ‘‡¥Õ√å¡’ À√◊Õ¬“ß‰¡â (gum) ∑”„Àâ‡°‘¥°“√Õÿ¥µ—π ‡´≈≈å
 ◊∫æ—π∏ÿå‡æ»ºŸâ®÷ß‰¡à “¡“√∂ºà“π‡¢â“‰ªº ¡°—∫‰¢à„πÕÕ«ÿ≈‰¥â
‡™àπ‡¥’¬«°—∫∑’Ë Bartholomew ·≈– Paull (1986) (Õâ“ß‚¥¬
®‘π¥“√—∞, 2541) √“¬ß“π«à“°“√º ¡µ—«‡Õß¢Õß —∫ª–√¥
‡°‘¥¢÷Èπ‰¡à‰¥â ‡π◊ËÕß®“°À≈Õ¥‡√≥Ÿ‰¡à “¡“√∂ßÕ°ºà“π™àÕß
„π°â“π‡° √‡æ»‡¡’¬‰ª®π∂÷ß√—ß‰¢à¢Õß¥Õ°‡¥’¬«°—π‰¥â  ·µà
®“°°“√»÷°…“§√—Èßπ’È æ∫«à“™àÕß„π°â“π‡° √‡æ»‡¡’¬‡ªìπ∑àÕ
‡ªî¥®“°ª≈“¬¬Õ¥‡° √‡æ»‡¡’¬ (stigma) ‰ª®π∂÷ß√—ß‰¢à

(Figure 4, A) ‰¡àæ∫ ‘ËßÕÿ¥µ—πÕ¬à“ß∑’Ë Okimoto °≈à“«‰«â
‰¡àæ∫‡ÕÁ¡∫√‘‚Õ  (embryo)  „πÕÕ«ÿ≈  (Figure 4,  E,  F)

·≈–‡¡◊ËÕ‰¡à‡°‘¥°“√ªØ‘ π∏‘ ÕÕ«ÿ≈®–ΩÉÕ·Àâß‰ª (Figure 4,

G)   ®“°°“√µ√«®À“‡¡≈Á¥ —∫ª–√¥ ÿ°„π°“√∑¥≈Õßπ’È
 à«π„À≠à‰¡àæ∫‡¡≈Á¥ ¡’‡æ’¬ß∫“ßº≈∑’Ëæ∫«à“¡’ 1-2 ‡¡≈Á¥
(Figure 4, H) ·≈–¡—°‡ªìπº≈¬àÕ¬™—Èπ∑’Ë 2-3  ·µà‰¡àæ∫
‡¡≈Á¥„πº≈¬àÕ¬ à«πª≈“¬º≈ ‡¡≈Á¥∑’Ë‡°‘¥¢÷Èππà“®–‡°‘¥®“°
≈–ÕÕß‡√≥Ÿ¢Õß¥Õ°¬àÕ¬™à«ß°≈“ßÀ√◊Õª≈“¬¢Õß™àÕ¥Õ°
¡’‚Õ°“ º ¡°—∫‡´≈≈å‰¢à¢Õß¥Õ°¬àÕ¬™—Èπ≈à“ß∑’Ë‡®√‘≠ ¡∫Ÿ√≥å
æ√âÕ¡°—πæÕ¥’ ‚¥¬¡’·¡≈ß‡ªìπæ“À–∂à“¬‡√≥Ÿ (pollinator)

‡¡◊ËÕπ”‡¡≈Á¥¥—ß°≈à“«‰ª∑¥≈Õß ‡æ“–„πÕ“À“√«ÿâπ Ÿµ√ MS

∑’Ë¡’‰§π’∑‘π (kinetin) 1 ppm ·≈– NAA 0.1 ppm æ∫«à“
‡¡≈Á¥ “¡“√∂ßÕ°‰¥âµ“¡ª°µ‘  ®÷ß‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ‰¥â«à“
°“√ªØ‘ π∏‘„π —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ “¡“√∂‡°‘¥¢÷Èπ‰¥â ·µà¡’
‚Õ°“ ‡°‘¥¢÷ÈππâÕ¬ µâÕß™à«¬„Àâ‡°‘¥°“√∂à“¬≈–ÕÕß‡√≥Ÿµà“ß
¥Õ°∑’Ë¡’‡´≈≈å ◊∫æ—π∏ÿå¢Õß∑—Èß Õß‡æ»‡®√‘≠ ¡∫Ÿ√≥åæ√âÕ¡°—π
®“°°“√ ÿà¡‡°Á∫µ—«Õ¬à“ß¥Õ°¬àÕ¬„π°“√»÷°…“§√—Èßπ’È ®÷ß‰¡à
æ∫°“√ªØ‘ π∏‘À√◊Õ‡ÕÁ¡∫√‘‚Õ

4. °“√‡®√‘≠¢Õßº≈ÕàÕπ

º≈ —∫ª–√¥‡®√‘≠¡“®“°¥Õ°¬àÕ¬∑’Ë‡™◊ËÕ¡°—π¥â«¬
‡π◊ÈÕ‡¬◊ËÕæ“‡√ß§‘¡“∫√‘‡«≥ à«π∞“π¢Õß°≈’∫‡≈’È¬ß·≈–„∫
ª√–¥—∫µàÕ°—∫ºπ—ß√—ß‰¢à  ‚¥¬‡√‘Ë¡‡®√‘≠®“°¥Õ°¬àÕ¬ à«π≈à“ß
µ‘¥µ“¡¥â«¬¥Õ°¬àÕ¬∑’ËÕ¬Ÿà∂—¥¢÷Èπ‰ª µ“¡≈—°…≥–¢Õß™àÕ¥Õ°

Table 3. Period (days) of each developmental stages after application of chemical.  F
1
 - F

0
 = time from

first bract initiation to floret’s structural forming, S
1
 - F

1
 = time of stamen development, P

1
 - F

1

= time of pistil development, A
1
 - F

1
 = time from first floret’s structural forming to floret’s

anthesis, P
1
 - S

1
 = time taken between development of stamen and development of pisitl A

1
 - S

1

= time of stamen development before floret’s anthesis, P
1
 - A

1
 = time of pistil development

after floret’s anthesis

Period (days)

F
1
 - F

0
S

1
 - F

1
P

1
 - F

1
A

1
 - F

1
P

1
 - S

1
A

1
 - S

1
P

1
 - A

1

CaC
2

1 time 6.55 36.00 45.56 40.33 9.56 4.33 5.23
(1 g/plant) 2 times 6.56 34.55 44.11 38.66 9.56 4.11 5.43
Ethephon 1 time 6.67 33.33 39.66 37.00 6.33 3.67 2.66
(100 mg/l + urea 1.5%) 2 times 6.22 33.11 38.89 36.56 5.78 3.45 2.33
NAA 1 time 6.66 33.67 44.23 38.23 10.56 4.56 6.00
(0.5 mg/plant) 2 times 6.55 33.45 44.00 38.00 10.55 4.55 6.00

Treatments



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 3 æ.§.-¡‘.¬. 2547
°“√‡®√‘≠¢Õß¥Õ°·≈–º≈ —∫ª–√¥æ—π∏ÿå¿Ÿ‡°Áµ

¿Ÿ«¥≈  ∫ÿµ√√—µπå ·≈– Õ“§¡  «—ß‡¡◊Õß337

·∫∫™àÕ‡™‘ß≈¥·∫∫Àπ“·πàπ (dense spike) À≈—ß„Àâ “√
ethephon §√—Èß·√°ª√–¡“≥ 49 «—π ¡’°“√¢¬“¬µ—«¢Õß
‡´≈≈å·≈–°“√ – ¡Õ“À“√‡æ◊ËÕ‡®√‘≠‡ªìπ‡π◊ÈÕº≈  à«π¢Õß
„∫ª√–¥—∫·≈–°≈’∫‡≈’È¬ß‡™◊ËÕ¡ªî¥ à«π¢Õß‡° √‡æ»ºŸâ ·≈–
°â“π™Ÿ‡° √‡æ»‡¡’¬ ´÷Ëß·Àâßµ‘¥Õ¬Ÿà°≈“ß·Õàß∑’Ë‡√’¬°«à“
blossom cup  À√◊Õ à«π∑’Ë™“«∫â“π‡√’¬°«à“ µ“ —∫ª–√¥
À“° à«ππ’ÈÕ¬Ÿà≈÷°µâÕß‡©◊Õπ∑‘Èß¡“°¢÷Èπ ‡ªìπÕÿª √√§µàÕ°“√
√—∫ª√–∑“π  „µâ∞“π‡° √‡æ»ºŸâ¥â“π„πµ‘¥°—∫™àÕß«à“ß¢Õß
√—ß‰¢à ¡’°≈ÿà¡‡´≈≈åºπ—ß∫“ß¢π“¥„À≠à – ¡¢Õß‡À≈«‡°‘¥
‡ªìπ∂ÿßπÈ”·∑√°Õ¬Ÿà‡Àπ◊Õ°≈ÿà¡ÕÕ«ÿ≈ (Figure 4, F, G) ‰¡à
æ∫§«“¡º‘¥ª°µ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°‘¥®“°°“√¢¬“¬µ—«¢Õß
‡´≈≈å ‡æ◊ËÕ‡®√‘≠‡ªìπ‡π◊ÈÕº≈ ´÷Ëß°“√‡®√‘≠‡µ‘∫‚µ„π™à«ß·√°
°àÕπ√–¬–¥Õ°∫“π ®–‡ªìπ√–¬–∑’Ë¡’°“√·∫àß‡´≈≈å‡ªìπ à«π
„À≠à À≈—ß®“°¥Õ°∫“π·≈â« °“√‡®√‘≠‡µ‘∫‚µ¢Õßº≈‡°‘¥®“°
°“√¢¬“¬µ—«¢Õß‡´≈≈å‰ª®π∂÷ß√–¬–„°≈â ÿ°·°à (®‘π¥“√—∞,

2541)  ”À√—∫°“√‡®√‘≠¢Õßº≈ÕàÕπ„π°≈ÿà¡∑’Ë„Àâ “√ NAA

·≈– “√ CaC
2
 ®– Õ¥§≈âÕß°—∫√–¬–°“√‡®√‘≠¢Õß™àÕ¥Õ°

´÷Ëß™â“°«à“°≈ÿà¡∑’Ë„Àâ “√ ethephon ª√–¡“≥ 5-7 «—π ·≈–
8-10 «—π µ“¡≈”¥—∫

 √ÿª

1.  “√ ethephon ∑”„Àâª≈“¬¬Õ¥¡’°“√‡ª≈’Ë¬π
·ª≈ßÀ≈—ß‰¥â√—∫ “√ 3 «—π  °“√‡®√‘≠¢Õß™àÕ¥Õ°·≈–º≈
ÕàÕπ‡°‘¥¢÷Èπ‡√Á«°«à“°“√„Àâ “√ NAA ‡©≈’Ë¬ 5-7 «—π ·≈–
‡√Á«°«à“°“√„Àâ “√ CaC

2
 ‡©≈’Ë¬ 8-10 «—π   à«π√Ÿª·∫∫

°“√‡®√‘≠‰¡à·µ°µà“ß°—π
2. À≈—ß„Àâ “√ ethephon 1-2 §√—Èß ®–„™â‡«≈“ 42-

43 «—π „π°“√‡®√‘≠‡ªìπ à«πª√–°Õ∫¢Õß¥Õ°·≈–‡° √
‡æ»ºŸâÀ√◊Õ≈–ÕÕß‡√≥Ÿ  ¥Õ°·√°∫“πÀ≈—ß„Àâ “√ 45-46 «—π
·≈–‡´≈≈å‰¢à‡®√‘≠ ¡∫Ÿ√≥å¿“¬À≈—ß¥Õ°∫“π‡©≈’Ë¬ 2.3-2.6

«—π  ´÷Ëß™â“°«à“°“√‡®√‘≠¢Õß≈–ÕÕß‡√≥Ÿ  5.7-6.3 «—π

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ §ÿ≥ ÿ√‘¬“ ·´àµ—π µ”∫≈»√’ ÿπ∑√ Õ”‡¿Õ
∂≈“ß ®—ßÀ«—¥¿Ÿ‡°Áµ ∑’Ë„Àâ§«“¡‡Õ◊ÈÕ‡øóôÕ·ª≈ß —∫ª–√¥ ·≈–
§”·π–π”µà“ßÊ ¢Õ∫§ÿ≥«‘∑¬“≈—¬™ÿ¡™π¿Ÿ‡°Áµ ∑’Ë π—∫ πÿπ
·≈–Õ”π«¬§«“¡ –¥«°ÀâÕßªØ‘∫—µ‘°“√«‘∑¬“»“ µ√å„Àâ∑”
°“√«‘®—¬ ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∑’Ë π—∫ πÿπ
∑ÿπ«‘®—¬ß∫ª√–¡“≥·ºàπ¥‘πª√–®”ªï 2544   ”À√—∫
‚§√ß°“√«‘®—¬π’È

‡Õ° “√Õâ“ßÕ‘ß

®“√ÿæ—π∏å ∑Õß·∂¡. 2526.  —∫ª–√¥·≈–Õÿµ “À°√√¡ —∫ª–√¥
„πª√–‡∑»‰∑¬. §≥–‡°…µ√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å
°√ÿß‡∑æœ.

®‘π¥“√—∞ «’√–«ÿ≤‘. 2541.  —∫ª–√¥·≈– √’√«‘∑¬“°“√‡®√‘≠‡µ‘∫‚µ
¢Õß —∫ª–√¥.   ”π—°æ‘¡æå¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.
¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  °√ÿß‡∑æœ.

™“≈’  ‘µ∫ÿ»¬å. 2544.  °“√º≈‘µ·≈–°“√µ≈“¥ —∫ª–√¥¢Õß
‡°…µ√°√„π®—ßÀ«—¥¿Ÿ‡°Áµ. √“¬ß“π°“√»÷°…“.  ”π—°ß“π
‡°…µ√®—ßÀ«—¥¿Ÿ‡°Áµ. °√¡ àß‡ √‘¡°“√‡°…µ√. °√–∑√«ß
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¿Ÿ«¥≈  ∫ÿµ√√—µπå.  2528.  ‡∑§π‘§∑“ßæƒ°…»“ µ√å.  §≥–
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