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ABSTRACT

By using light and scanning electron microscope it was found that morphology of Oryza sativa and

O. minuta  pollen were spherical shape, scabrate exine sculpturing, monoporate with operculum, annulus and

monad occurrence.  Pollen size of O. sativa was bigger than O. minuta.  Pollen germination and stainability

of the two species were rather high.  Self and cross pollination of O. sativa (KDML 105, NMS 4 and IR58)

and O. minuta were carried out by the use of microscope with a fluorescence filter attachment.  Five hours

after self pollination, fertilization of O. sativa and O. minuta were ranged from 87.5-100% with rapid growth

of pollen tube.  When O.minuta was pollinator, pollen germination and tube growth were normal and fertilization

was ranged from 52.4-74.2% at 48 hours after pollination.  In contrast, when employing O. sativa as pollinators,

pollen germination and tube growth were slow and fertilization was not visible at 72 hours after pollination.

The time period from pollination to fertilization for cross pollination was about 9-10 times that following self

pollination of O. sativa as well as O. minuta.
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∫∑§—¥¬àÕ

®“°°“√„™â°≈âÕß®ÿ≈∑√√»πå ·≈–°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ »÷°…“ —≥∞“π«‘∑¬“¢Õß≈–ÕÕß‡√≥Ÿ æ∫«à“

≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“¡’√Ÿª√à“ß°≈¡ º‘«

™—ÈππÕ°‡ªìπ·∫∫ scabrate ¡’™àÕß‡ªî¥ 1 ™àÕß®—¥Õ¬Ÿà„π

æ«° monoporate ¡’ operculum ·≈– annulus ‡ÀÁπ

‰¥â™—¥‡®π ·≈–‡°‘¥„π ¿“æ‡¥’Ë¬« Ê ¢π“¥≈–ÕÕß‡√≥Ÿ

¢Õß¢â“«ª≈Ÿ°„À≠à°«à“¢â“«ªÉ“ ≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ªÉ“¡’

‡ªÕ√å‡´Áπµå°“√ßÕ°·≈–°“√µ‘¥ ’§àÕπ¢â“ß Ÿß ®“°°“√

µ‘¥µ“¡°“√ßÕ°·≈–°“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

À≈—ß®“°°“√º ¡µ—«‡Õß·≈–º ¡¢â“¡™π‘¥√–À«à“ß¢â“«

ª≈Ÿ° (æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 π“ß¡≈‡Õ  4 ·≈–‰ÕÕ“√å

58) °—∫¢â“«ªÉ“‚¥¬„™â°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´πµå

æ∫«à“®“°°“√º ¡µ—«‡Õß¢Õß¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“

À≈Õ¥≈–ÕÕß‡√≥ŸßÕ°·≈–‡®√‘≠≈ß‰ª„π°â“π‡° √µ—«

‡¡’¬‰¥âÕ¬à“ß√«¥‡√Á«¡“° ‡°‘¥°“√ªØ‘ π∏‘‰¥â 87.5-100.0%

À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ≈–ÕÕß‡√≥Ÿ‡®√‘≠≈ß‰ª„π°â“π

‡° √µ—«‡¡’¬‰¥âÕ¬à“ßª°µ‘‡°‘¥°“√ªØ‘ π∏‘‰¥â 52.4-74.2%

À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ 48 ™—Ë«‚¡ß „π∑“ßµ√ß°—π¢â“¡

∂â“„™â¢â“«ª≈Ÿ°‡ªìπæàÕ æ∫«à“°“√‡®√‘≠¢ÕßÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ‡ªìπ‰ª‰¥âÕ¬à“ß™â“¡“° ·≈–‡¡◊ËÕµ‘¥µ“¡‰ª

®π∂÷ß 72 ™—Ë«‚¡ß À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ‰¡àæ∫«à“

‡°‘¥°“√ªØ‘ π∏‘¢÷Èπ ®“°°“√‡ª√’¬∫‡∑’¬∫™à«ß‡«≈“µ—Èß

·µà°“√∂à“¬≈–ÕÕß‡√≥Ÿ‰ª®π∂÷ß°“√ªØ‘ π∏‘ „πæ«°

º ¡¢â“¡®–„™â‡«≈“ª√–¡“≥ 9-10 ‡∑à“¢Õßæ«°∑’Ëº ¡

µ—«‡Õß

§”π”

°“√ßÕ°¢Õß≈–ÕÕß‡√≥Ÿ·≈–°“√‡®√‘≠¢ÕßÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ ‡ªìπªí®®—¬∑’Ë ”§—≠„π°√–∫«π°“√

ªØ‘ π∏‘¢Õßæ◊™ ‰¥â¡’°“√π”°≈âÕß®ÿ≈∑√√»πå

ø≈ŸÕÕ‡√ ‡´πµå¡“„™â„π°“√»÷°…“ ªí≠À“∑’Ë‡°‘¥®“°

°“√∂à“¬≈–ÕÕß‡√≥Ÿ°àÕπ∑’Ë®–‡°‘¥°“√ªØ‘ π∏‘ ‡æ◊ËÕ°“√

ª√—∫ª√ÿßæ—π∏ÿåæ◊™¡“‡ªìπ‡«≈“À≈“¬ªï¡“·≈â« ‚¥¬

 —ß‡°µªØ‘°‘√‘¬“¢Õß·§≈‚≈ ‡¡◊ËÕ¬âÕ¡¥â«¬ ’Õ–π‘≈’π∫≈Ÿ

®–‡°‘¥°“√‡√◊Õß· ß‡ÀÁπ‰¥â™—¥‡®π (Arens, 1949) Mar-

tin (1959) „™âªØ‘°‘√‘¬“‡√◊Õß· ß¢Õß°≈ÿà¡·§≈‚≈ „π

À≈Õ¥≈–ÕÕß‡√≥Ÿ ‡æ◊ËÕµ√«®¥Ÿ°“√‡®√‘≠¢ÕßÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ≈ß‰ª„π‡π◊ÈÕ‡¬◊ËÕ¢Õß°â“π‡° √µ—«‡¡’¬ ´÷Ëß

 “¡“√∂√–∫ÿ∂÷ß™π‘¥¢ÕßªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ«à“‡ªìπ com-

patible À√◊Õ incompatible „πæ◊™¥Õ°À≈“¬ Ê ™π‘¥‰¥â

æƒµ‘°√√¡¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ∑’Ë —ß‡°µ‡ÀÁπ‰¥â®“°

°“√º ¡¿“¬„πæ◊™™π‘¥‡¥’¬«°—π·≈–º ¡¢â“¡™π‘¥

¢Õß∂—Ë« Phaseolus vulgaris ·≈– P. coccineus µ√«®

 Õ∫‰¥â‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå·∫∫‡ø §Õπ ∑√“ µå

·≈–°≈âÕßø≈ŸÕÕ‡√ ‡´πµå (Hawkins and Evans, 1973)

„πÕ—≈øí≈ø“À≈Õ¥≈–ÕÕß‡√≥Ÿ‡®√‘≠‰¥â‡√Á«„πæ«° self

fertile ¥’°«à“ self sterile (Cooper et al., 1937; Bolton

and Fryer, 1937) Nezu et al. (1960) √“¬ß“π«à“ °“√

º ¡¢â“¡™π‘¥¢Õß¢â“«ª≈Ÿ° O. sativa ‡ªìπ·¡à°—∫¢â“«ªÉ“

O. minuta ‡ªìπæàÕ ‡°‘¥°“√µ‘¥‡¡≈Á¥ 21.3% ·µà∂â“º ¡

 ≈—∫æàÕ·¡à ‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥®–≈¥≈ß Sitch (1990)

‰¥âº ¡¢â“«ª≈Ÿ° O. sativa °—∫¢â“«ªÉ“ °ÿ≈ Oryza ·≈–

„°≈â‡§’¬ß æ∫«à“∂â“º ¡¢â“«ª≈Ÿ°°—∫¢â“«ªÉ“∑’Ë¡’®’‚π¡

‡À¡◊Õπ°—π®–¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥ Ÿß¢÷Èπ ·µà∂â“

§Ÿàº ¡¡’®’‚π¡·µ°µà“ß°—π ‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥®–

µË”≈ß¥â«¬ °“≠®π“ (2536) ‰¥âº ¡¢â“«ª≈Ÿ° O. sativa

æ—π∏ÿåµà“ß Ê °—∫¢â“«ªÉ“ O. minuta ‚¥¬„™â¢â“«ªÉ“‡ªìπæàÕ

·≈–¢â“«ª≈Ÿ°æ—π∏ÿå IR 70, IR 72, IR 74 ‡ªìπ·¡à®–

‡°‘¥°“√µ‘¥‡¡≈Á¥Õ¬Ÿà„π™à«ß 10-37%, 9-33% ·≈– 20-

28% µ“¡≈”¥—∫ ™Ÿ»—°¥‘Ï·≈–™—¬ƒ°…å (2539) ‰¥âº ¡

¢â“«ª≈Ÿ° O. sativa æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 π“ß¡≈‡Õ 

4 ·≈–‰ÕÕ“√å 58 ‡ªìπ·¡à°—∫¢â“«ªÉ“ O. minuta ‡ªìπæàÕ

æ∫«à“ ¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥‡ªìπ 12.68%, 11.00%

·≈– 18.62% µ“¡≈”¥—∫ πÕ°®“°π’È¬—ß‰¥â„™â‡∑§π‘§

°“√°Ÿâ§—æ¿– (embryo rescue)  “¡“√∂™à«¬™’«‘µ
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≈Ÿ°º ¡‰¥â∂÷ß 42.86-95.00% §«“¡º—π·ª√∑’Ë‡°‘¥¢÷Èπ

‡ªìπ‰ªµ“¡æ—π∏ÿå∑’Ë„™â ≈Ÿ°º ¡∑’Ë‰¥â¡’®”π«π‚§√‚¡‚´¡

36 ‚§√‚¡‚´¡ ≈—°…≥–∑√ßµâπ§àÕπ‰ª∑“ß¢â“«ªÉ“¡’

°“√‡®√‘≠‡µ‘∫‚µ·≈–·¢Áß·√ß¥’ ·µà¬—ß¡’ªí≠À“‡√◊ËÕß

§«“¡‡ªìπÀ¡—π °“√º ¡¢â“¡™π‘¥¢Õß¢â“«ª≈Ÿ°°—∫¢â“«

ªÉ“ ¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥§àÕπ¢â“ßµË” Õ“®¡’ªí®®—¬∑’Ë

‡°’Ë¬«¢âÕß°—π∑—Èß°àÕπ·≈–À≈—ß°“√ªØ‘ π∏‘ „π°“√

∑¥≈Õßπ’È‡ªìπß“π à«πÀπ÷Ëß∑’Ë∑”µàÕ‡π◊ËÕß®“°∑’Ë™Ÿ»—°¥‘Ï

·≈–™—¬ƒ°…å (2539) ‰¥â‡ πÕ‰«â ‚¥¬»÷°…“ªí®®—¬∑’Ë

‡°’Ë¬«¢âÕß∑—Èß°àÕπ·≈–À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ∑’ËÕ“®¡’

 à«π∑”„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√ªØ‘ π∏‘ ‡™àπ °“√

ßÕ°¢Õß≈–ÕÕß‡√≥Ÿ °“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

„πæ«°∑’Ë ‡°‘¥°“√º ¡µ—« ‡Õß·≈–º ¡¢â“¡™π‘¥

æƒµ‘°√√¡°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ®“°¬Õ¥‡° √

µ—«‡¡’¬‰ª®π∂÷ß‰¡‚§√‰æ≈å·≈–‰¢àÕàÕπ ·≈–√–¬–

‡«≈“∑’Ë‡°‘¥°“√ªØ‘ π∏‘

Õÿª°√≥å·≈–«‘∏’°“√

æ—π∏ÿå¢â“«ª≈Ÿ°∑’Ë„™â§◊Õ O. sativa æ—π∏ÿå¢“«¥Õ°

¡–≈‘ 105 (KDML 105) π“ß¡≈‡Õ  4 (NMS 4)

·≈–‰ÕÕ“√å 58 (IR 58) æ—π∏ÿå¢â“«ªÉ“§◊Õ O. minuta

1.  —≥∞“π«‘∑¬“¢Õß≈–ÕÕß‡√≥Ÿ¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“

‡°Á∫≈–ÕÕß‡√≥Ÿ¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“ ‚¥¬„™â∂â«¬

°√–‡∫◊ÈÕß „™â«‘∏’ KOH-acetolysis ¥—¥·ª≈ß‚¥¬ Faegari

(Faegari and Iversen, 1975) À¬¥≈–ÕÕß‡√≥Ÿ∑’Ëºà“π

°√–∫«π°“√·≈â«∫π·ºàπ ‰≈¥å º ¡°—∫°≈’‡´Õ√’π‡®≈

≈’Ë „™â¬“∑“‡≈Á∫‡§≈◊Õ∫ªî¥¢Õ∫·ºàπ ‰≈¥å π”‰ª àÕß¥Ÿ

¥â«¬°≈âÕß®ÿ≈∑√√»πå À¬¥≈–ÕÕß‡√≥Ÿ∑’Ëºà “π

°√–∫«π°“√·≈â«≈ß∫π·∑àπ«“ßµ—«Õ¬à“ß ∑”≈–ÕÕß

‡√≥Ÿ„Àâ·Àâß‚¥¬„™â°“√·™à·¢Áß¥â«¬‰π‚µ√‡®π‡À≈«

·≈–‡§≈◊Õ∫¥â«¬§“√å∫ÕπÀπ“ª√–¡“≥ 200°A π”‰ª

 àÕß¥Ÿ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥

 ÿà¡µ√«®≈–ÕÕß‡√≥Ÿ 20 ≈–ÕÕß‡√≥Ÿ ‡æ◊ËÕ»÷°…“

≈—°…≥–º‘«™—ÈππÕ° ÿ¥

2. °“√µ√«® Õ∫°“√ßÕ°·≈–°“√µ‘¥ ’¢Õß≈–ÕÕß‡√≥Ÿ

¢â“«∫π·ºàπ ‰≈¥å

‡§“–≈–ÕÕß‡√≥Ÿ≈ß∫π·ºàπ ‰≈¥åÀ≈ÿ¡∑’Ë¡’Õ“À“√

 —ß‡§√“–Àåª√‘¡“µ√ 2 ¡‘≈≈‘≈‘µ√ ´÷Ëßª√–°Õ∫¥â«¬πÈ”

100 ¡‘≈≈‘≈‘µ√ «ÿâπ 2 °√—¡ πÈ”µ“≈∑√“¬ 25% ª√—∫√–¥—∫

pH ‡ªìπ 7 §π„Àâ≈–ÕÕß‡√≥Ÿ°√–®“¬Õ¬à“ß ¡Ë”‡ ¡Õ

ªî¥¥â«¬°√–®°ªî¥·ºàπ ‰≈¥å ∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

µ√«®¥Ÿ°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ∑ÿ° 30 π“∑’  ÿà¡

µ√«®π—∫ 200 ≈–ÕÕß‡√≥Ÿ ∫—π∑÷°®”π«π≈–ÕÕß‡√≥Ÿ∑’Ë

ßÕ° ¡’≈—°…≥–¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ∑’Ë ¡∫Ÿ√≥å µâÕß¡’

‡¬◊ËÕÀÿâ¡≈âÕ¡√Õ∫ §«“¡¬“«¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥ŸµâÕß

¡“°°«à“À√◊Õ‡∑à“°—∫¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß≈–ÕÕß

‡√≥Ÿ

‡§“–≈–ÕÕß‡√≥Ÿ≈ß∫π·ºàπ ‰≈¥å À¬¥ ’Õ– ’́‚µ

§“√å¡’π 1% „™â‰¡â‡≈Á° Ê §π„Àâ≈–ÕÕß‡√≥Ÿ°√–®“¬

∑—Ë« ’¬âÕ¡ ªî¥¥â«¬°√–®°ªî¥·ºàπ ‰≈¥å ∫—π∑÷°º≈

π—∫≈–ÕÕß‡√≥Ÿ∑’Ëµ‘¥ ’·¥ß‡¢â¡ ¡Ë”‡ ¡Õ √Ÿª√à“ß°≈¡

·≈–≈–ÕÕß‡√≥Ÿ∑’Ëµ‘¥ ’·¥ß‰¡à ¡Ë”‡ ¡Õ  ’®“ß √Ÿª√à“ß

‰¡à°≈¡

3. °“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ≈ß‰ªµ“¡°â“π‡° √

µ—«‡¡’¬ ®“°°“√º ¡µ—«‡Õß·≈–º ¡¢â“¡™π‘¥¢Õß¢â“«

ª≈Ÿ°°—∫¢â“«ªÉ“

„™â«‘∏’°“√º ¡¢â“¡√–À«à“ß¢â“«ª≈Ÿ°°—∫¢â“«ªÉ“

‡™àπ‡¥’¬«°—∫∑’Ë™Ÿ»—°¥‘Ï·≈–™—¬ƒ°…å (2539) ‰¥âÕ∏‘∫“¬‰«â

¬°‡«âπÀ≈—ß°“√º ¡≈–ÕÕß‡√≥Ÿ‰¡à‰¥â©’¥æàπ gibberel-

lic acid (GA3) ‰¥âº ¡µ—«‡Õß·≈–º ¡¢â“¡™π‘¥ ∑—ÈßÀ¡¥

10 §Ÿà º ¡¥—ßπ’È

1.  O. minuta x  O. minuta

2.  O. sativa (KDML 105) x  O. sativa

(KDML 105)
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3.  O. sativa (NMS 4) x  O. sativa

(NMS 4)

4.  O. sativa (IR 58) x  O. sativa (IR 58)

5.  O. sativa (KDML 105) x  O. minuta

6.  O. sativa (NMS 4) x  O. minuta

7.  O. sativa (IR 58) x  O. minuta

8.  O. minuta x  O. sativa (KDML 105)

9.  O. minuta x  O. sativa (NMS 4)

10.  O. minuta x  O. sativa (IR 58)

·µà≈–§Ÿàº ¡ º ¡ 2 ™àÕ¥Õ° Ê ≈–ª√–¡“≥ 50

¥Õ°¬àÕ¬ ‡°Á∫µ—«Õ¬à“ß‡° √µ—«‡¡’¬∑’Ë§√∫ ¡∫Ÿ√≥åÀ≈—ß

®“°°“√∂à“¬≈–ÕÕß‡√≥Ÿ„π™à«ß‡«≈“µà“ß Ê ¥—ßπ’È 1, 3, 6,

9, 12, 15, 20, 21, 22, 23, 24, 48 ·≈– 72 ™—Ë«‚¡ß

·™à„ππÈ”¬“√—°…“ ¿“æ‡´≈≈å (øÕ√å¡“≈’π : ·Õ≈°ÕŒÕ≈å

= 1 : 3) ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ´—∫„Àâ·Àâß ∑”‡π◊ÈÕ‡¬◊ËÕ

„ÀâÕàÕππÿà¡¥â«¬ NaOH 5N. ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ≈â“ßπÈ”

´—∫„Àâ·Àâß ¬âÕ¡¥â«¬ ’Õ–π‘≈’π∫≈Ÿ 0.1% µ√«®¥Ÿ°“√

‡®√‘≠·≈–æƒµ‘°√√¡¢Õß≈–ÕÕß‡√≥Ÿ ¿“¬„µâ°≈âÕßø≈Ÿ

ÕÕ‡√ ‡´πµå ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 356 ¡‘≈≈‘‰¡§√Õπ

º≈

 —≥∞“π«‘∑¬“¢Õß≈–ÕÕß‡√≥Ÿ¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“

≈–ÕÕß‡√≥Ÿ¢â“«ªÉ“ ¡’√Ÿª√à“ß∑√ß°≈¡¢π“¥‡ âπ

ºà“»Ÿπ¬å°≈“ß 30-32 ‰¡§√Õπ ¡’™àÕß‡ªî¥ (pore) 1 ™àÕß

‡√’¬° monoporate ∫√‘‡«≥™àÕß‡ªî¥º‘«®–πŸπ‡ªìπ —π

§≈â“¬¡’¢Õ∫‡√’¬° annulus ´÷Ëß¡’≈—°…≥–§àÕπ¢â“ß°≈¡

·≈–¡’ operculum (Figure 1) º‘«™—ÈππÕ° ÿ¥ (exine)

‡ªìπ·∫∫ intectate (‰¡à¡’ tectum ‡ªìπ à«π§≈â“¬

À≈—ß§“§≈ÿ¡ columellae) ‡√’¬° scabrate ¡’ à«π sexine

Àπ“°«à“ nexine ≈–ÕÕß‡√≥Ÿ¢â“«ª≈Ÿ° ¡’√Ÿª√à“ß∑√ß°≈¡

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 32-33 ‰¡§√Õπ ‡ªìπ monoporate

¡’ operculum ·≈– annulus ́ ÷Ëß¡’≈—°…≥–§àÕπ¢â“ß°≈¡

º‘«™—ÈππÕ° ÿ¥‡ªìπ·∫∫ intectate ‡√’¬° scabrate (Fig-

Figure 1 Acetolysis pollen of Oryza minuta

showing spherical, monoporate with

annulus and thick sexine  (x  ca.4,000).

ure 2) ≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ªÉ“·≈–¢â“«ª≈Ÿ° ¡’

 ¡¡“µ√‡ªìπ·∫∫ bilateral ·≈– ¿“æ°“√‡°‘¥‡ªìπ‡¥’Ë¬«

Ê (monad)

°“√ßÕ°·≈–°“√µ‘¥ ’¢Õß≈–ÕÕß‡√≥Ÿ¢â“«∫π·ºàπ

 ‰≈¥å

‡ªÕ√å‡´Áπµå°“√ßÕ°·≈–°“√µ‘¥ ’¢Õß≈–ÕÕß‡√≥Ÿ

„πæ«°¢â“«ª≈Ÿ°®– Ÿß°«à“¢â“«ªÉ“ (Table 1) ≈–ÕÕß

‡√≥Ÿ∑’Ëµ‘¥ ’·¥ß ¡Ë”‡ ¡Õ‡ªìπ ‘Ëß∫àß™’È∂÷ß§«“¡¡’™’«‘µ

¢Õß≈–ÕÕß‡√≥Ÿ (Figure 3)

°“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ≈ß‰ªµ“¡°â“π‡° √µ—«

‡¡’¬ ®“°°“√º ¡µ—«‡Õß·≈–º ¡¢â“¡™π‘¥√–À«à“ß

¢â“«ª≈Ÿ°°—∫¢â“«ªÉ“

®“°°“√º ¡µ—«‡Õß¢Õß¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“

≈–ÕÕß‡√≥Ÿ∑’Ë‡§“–≈ß∫π¬Õ¥‡° √µ—«‡¡’¬‡√‘Ë¡ßÕ°‡ªìπ

µ‘Ëß¬◊ËπÕÕ°¡“·≈–‡®√‘≠≈ß‰ªµ“¡°â“π‡° √µ—«‡¡’¬ °“√

‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ¡’≈—°…≥–§≈â“¬À≈Õ¥¬“« Ê

‡√◊Õß· ß‡ÀÁπ‰¥â™—¥‡®π ¿“¬„πÀ≈Õ¥≈–ÕÕß‡√≥Ÿæ∫

·§≈‚≈ Õ¬Ÿà‡ªìπ√–¬–∑—Èß™à«ß —Èπ·≈–™à«ß¬“« ·≈–æ∫
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Table 1 Pollen germination and stainability in Oryza species.

Botanical name Ploidy level/genome Germination (%)1/ Stainability (%)

O.  minuta 2n=4x=48 64.50 89.40

BBCC

O. sativa 2n=2x=24 89.20 94.80

KDML 105 AA

O. sativa 2n=2x=24 91.00 95.50

NMS 4 AA

O. sativa 2n=2x=24 91.20 90.30

IR 58 AA

1/ At 90 minutes after pollination

Figure 2 Scanning electron micrographs of

A)  whole pollen grain of   Oryza minuta B)  exine sculpture

C)  whole pollen grain of  Oryza sativa D)  exine sculpture

showing monoporate, prominent operculum, annulus and scabrate exine sculpturing.  Scales

represent 10 µ  and 1 µ,  respectively, in all figures.
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‡ªìπ°âÕπ·§≈‚≈ ¥â«¬ ·§≈‚≈ µ‘¥ ’‡√◊Õß· ß™—¥‡®π

≈–ÕÕß‡√≥Ÿ¢â“« 1 ≈–ÕÕß‡√≥Ÿ®–ßÕ°‡æ’¬ß 1 À≈Õ¥

≈–ÕÕß‡√≥Ÿ‡∑à“π—Èπ ≈–ÕÕß‡√≥Ÿ®–‡®√‘≠Õ¬Ÿà™‘¥·≈–

¢π“π°—∫‡π◊ÈÕ‡¬◊ËÕ∑àÕπÈ”·≈–∑àÕÕ“À“√ ‚¥¬ßÕ°ºà“π trans-

mitting tissue (Figure 4) À≈Õ¥≈–ÕÕß‡√≥Ÿ‡®√‘≠

‡¢â“‰ª¬—ß‰¢àÕàÕπ·≈–‡°‘¥°“√ªØ‘ π∏‘ (Figure 5) ∑—Èß

„πæ«°¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“∑’Ëº ¡µ—«‡Õß °“√‡®√‘≠

¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ‡ªìπ‰ªÕ¬à“ß√«¥‡√Á«¡“° ‡°‘¥

Figure 4 Pollen tube (PT) of Oryza sp. usually

grows along with vascular bundle (VT)

in the style (S)  (x  ca.1,000).

Figure 3 Fresh pollen of Oryza sp. after staining

with 1% acetocarmine showing viable

pollen (VP) and non-viable pollen

(NVP) (x  ca.1,000).

Figure 5 Typical pollen tube growth in the stigma,

style and ovary of Oryza sativa 24

hours after cross pollination with O.

minuta  (x  ca.120).

p = pollen,  PT = pollen tube

MP = micropyle,  S = Style

°“√ªØ‘ π∏‘‰¥â¿“¬„π‡«≈“ 3-4 ™—Ë«‚¡ß À≈—ß°“√∂à“¬

≈–ÕÕß‡√≥Ÿ ·≈–∑’Ë‡«≈“ 5 ™—Ë«‚¡ßÀ≈—ß°“√∂à“¬≈–ÕÕß

‡√≥Ÿ‡°‘¥°“√ªØ‘ π∏‘‰¥â„π™à«ß 87.5-100% (Table 2)

πÕ°®“°π’ÈÀ≈—ß®“°°“√∂à“¬≈–ÕÕß‡√≥Ÿ·≈â« 6 ™—Ë«‚¡ß

æ∫À≈Õ¥≈–ÕÕß‡√≥Ÿ – ¡Õ¬Ÿà∑’Ë∞“π¢Õß‡° √µ—«‡¡’¬

„π°“√º ¡¢â“¡™π‘¥√–À«à“ß¢â“«ª≈Ÿ°°—∫¢â“«ªÉ“

‡¡◊ËÕ„™â¢â“«ªÉ“‡ªìπæàÕ æ∫≈–ÕÕß‡√≥Ÿ§àÕπ¢â“ßÀπ“

·πàπ∑’ËßÕ°∫π∫π¬Õ¥‡° √µ—«‡¡’¬ (Figure 6) ·≈–

‡®√‘≠≈ß‰ªµ“¡°â“π‡° √µ—«‡¡’¬¢Õß¢â“«ª≈Ÿ°‰¥âµ“¡ª°µ‘
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Table 2 Time of fertilization following self and cross pollination of Oryza species.

Crosses Fertilization Fertilization

Hours1 % Hours %

O. sativa x  O. sativa

KDML 105 x KDML 105 4 16.20 5 87.50

NMS 4 x NMS 4 4 4.60 5 100.00

IR 58 x IR 58 3 4.00 5 100.00

O. minuta x O. minuta 3 68.90 5 100.00

O. sativa x  O. minuta

KDML 105 x O. minuta 24 0.0 48 74.20

NMS 4 x O. minuta 24 0.95 48 63.60

IR 58 x O. minuta 24 1.00 48 52.40

O. minuta x  O. sativa

O. minuta x KDML 105 48 30.00 72 0.00

O. minuta x NMS 4 482 0.00 72 0.00

O. minuta x IR 58 482 0.00 72 0.00

1/ The first fertilization occurred.

2/ Pollen tube ended at ovary.

·µà®–‡®√‘≠‰¥â™â“°«à“∑—Èß¢â“«ªÉ“·≈–¢â“«ª≈Ÿ°∑’Ë¡’°“√

º ¡µ—«‡Õß ∂â“„™â¢â“«ªÉ“‡ªìπæàÕ À≈Õ¥≈–ÕÕß‡√≥Ÿ

À≈Õ¥·√°∑’Ë‡¢â“‰ª∂÷ß‰¢àÕàÕπ‰¥â„π™à«ß‡«≈“ 24-28

™—Ë«‚¡ß ·≈–‡°‘¥°“√ªØ‘ π∏‘‰¥â 52.40% ∑’Ë‡«≈“ 48

™—Ë«‚¡ß À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ (Table 2) „π∑“ß

°≈—∫°—π ‡¡◊ËÕ„™â¢â“«ª≈Ÿ°∑—Èß “¡æ—π∏ÿå‡ªìπæàÕ æ∫

≈–ÕÕß‡√≥Ÿ®”π«π§àÕπ¢â“ßπâÕ¬∑’ËßÕ°∫π¬Õ¥‡° √µ—«

‡¡’¬ (Figure 7) ·≈–‡®√‘≠≈ß‰ªµ“¡°â“π‡° √µ—«‡¡’¬

¢Õß¢â“«ªÉ“‰¥â§àÕπ¢â“ß™â“¡“°  —ß‡°µ°“√ßÕ°¢Õß

À≈Õ¥≈–ÕÕß‡√≥Ÿ‡ÀÁπ«à“ “¡“√∂‡®√‘≠‡¢â“‰ª‰¥â∂÷ß

√—ß‰¢à‡∑à“π—Èπ·≈–æ∫‡ªìπ®”π«ππâÕ¬ ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß

À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ æ∫«à“‡°‘¥°“√ªØ‘ π∏‘‰¥â‡æ’¬ß

30% ‡©æ“–„π¢â“«ª≈Ÿ°æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ‡∑à“π—Èπ

·µà‰¡àæ∫«à“‡°‘¥°“√ªØ‘ π∏‘„π¢â“«ª≈Ÿ°∑—Èß “¡æ—π∏ÿå∑’Ë

‡«≈“ 72 ™—Ë«‚¡ßÀ≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ (Table 2)

«‘®“√≥å

≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ª≈Ÿ°¡’¢π“¥„À≠à°«à“¢â“«ªÉ“

≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß≈–ÕÕß‡√≥Ÿ„π¢â“«∑—Èß

 Õß™π‘¥®–‡À¡◊Õπ°—π πÕ°®“°π’Èº‘«™—ÈππÕ° ÿ¥‡ªìπ

scabrate ́ ÷Ëß·µ°µà“ß®“°∑’Ë¡’√“¬ß“π°“√»÷°…“‚¥¬ Sun

and Liang (1991) æ∫«à“„π¢â“« Oryza sativa L. cv. IR

20 ¡’º‘«™—ÈππÕ° ÿ¥§àÕπ¢â“ß‡√’¬∫·≈–‡ªìπ areolate

‡À¡◊Õπ°—∫∑’Ë Maeda and Nakano (1979) ‰¥â√“¬ß“π‰«â

„π°“√»÷°…“π’È‰¡àæ∫«à“¡’ self incompatibility ‡°‘¥

¢÷Èπ„π°“√º ¡µ—«‡Õß¢Õß¢â“«ª≈Ÿ°·≈–¢â“«ªÉ“ ≈–ÕÕß

‡√≥Ÿ “¡“√∂ßÕ°∫π¬Õ¥‡° √µ—«‡¡’¬‰¥âÕ¬à“ß√«¥‡√Á«

·≈–®”·π°‰¥â«à“‡ªìπÀ≈Õ¥≈–ÕÕß‡√≥Ÿ ‚¥¬ —ß‡°µ

®“°°≈ÿà¡·§≈‚≈ ∑’Ë°√–®“¬Õ¬Ÿà∑—Ë«‰ª ·≈–‡√◊Õß· ß

§≈â“¬°—∫∑’Ëæ∫„πæ◊™À≈“¬ Ê ™π‘¥ ‡™àπ ·Õª‡ªî≈ (Stott,
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Figure 6 Entry of many pollen tubes into the

stigma and style tissue of Oryza sativa,

showing how the tip was directed

towards the ovary  (x  ca.300).

P = pollen,  St = Stigmatic tissue

Figure 7 Fluorescence micrograph of aniline blue

staining, showing callose plugs in pollen

tube growing in stigma and style of

Oryza minuta after crossing with O.

sativa. (x  ca.960).

1972) À≈Õ¥≈–ÕÕß‡√≥Ÿ¢Õß¢â“«‡®√‘≠Õ¬Ÿà™‘¥·≈–

¢π“π°—∫‡π◊ÈÕ‡¬◊ËÕ∑àÕ≈”‡≈’¬ßπÈ”·≈–Õ“À“√ ´÷Ëß‡ªìπ

·À≈àß¢Õß “√Õ“À“√·≈– “√∑’Ë¡’º≈µàÕ°“√ßÕ°¢Õß

À≈Õ¥≈–ÕÕß‡√≥Ÿ‡À¡◊Õπ°—∫∑’Ë Hawkins and Evans

(1973) ‰¥â√“¬ß“π‰«â«à“æ∫‰¥â„π∂—Ë« (Phaseolus sp.)

„ π ° “ √ º   ¡ µ— « ‡ Õ ß À ≈ Õ ¥ ≈ – Õ Õ ß ‡ √ ≥Ÿ ∑’Ë π”

 ‡ªî√å¡π‘«‡§≈’¬ ‡¢â“‰ªº ¡°—∫‰¢à‰¥â‡ªìπ§√—Èß·√°∑’Ë‡«≈“

3-4 ™—Ë«‚¡ßÀ≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ·≈–‰¢àÕàÕπ‡°◊Õ∫

∑—ÈßÀ¡¥‡°‘¥°“√ªØ‘ π∏‘‰¥â∑’Ë‡«≈“ 5 ™—Ë«‚¡ß À≈—ß∂à“¬

≈–ÕÕß‡√≥Ÿ ®“°°“√µ‘¥µ“¡°“√ßÕ°¢Õß≈–ÕÕß‡√≥Ÿæ∫«à“

≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ªÉ“®–ßÕ°·≈–‡®√‘≠‰¥â‡√Á«°«à“ ‡°‘¥

°“√ªØ‘ π∏‘‰¥â¥’°«à“≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ª≈Ÿ°∑—Èß “¡

æ—π∏ÿå  “‡Àµÿ∑’ËÀ≈Õ¥≈–ÕÕß‡√≥Ÿ¢Õß¢â“«ª≈Ÿ°·≈–¢â“«

ªÉ“¡’°“√ßÕ°·≈–°“√‡®√‘≠‰¥â‰¡à‡∑à“°—π Õ“®‡π◊ËÕß¡“

®“°„π°√–∫«π°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ µâÕß

Õ“»—¬°√–∫«π°“√∫“ßÕ¬à“ß ‡™àπ ¡’°“√À“¬„® Ÿß¢÷Èπ

√«¡∑—Èß¡’°“√ —ß‡§√“–ÀåÕ“√å‡ÕÁπ‡Õ ·≈–‚ª√µ’π‡æ‘Ë¡¢÷Èπ

Õ¬à“ß√«¥‡√Á« ®–™à«¬°√–µÿâπ„Àâ≈–ÕÕß‡√≥ŸßÕ°‰¥â

®“°°“√ —ß‡°µ¢Õß Linskens and Kroh (1967)

„π°“√º ¡¢â“¡™π‘¥¢Õß∏—≠æ◊™ æ∫≈–ÕÕß‡√≥Ÿ‡æ’¬ß

‡≈Á°πâÕ¬‡∑à“π—Èπ∑’ËßÕ°∫π¬Õ¥‡° √µ—«‡¡’¬ ·µà·ºà

°√–®“¬‰¥â¥’„π à«π°â“π‡° √µ—«‡¡’¬ πÕ°®“°π’È„πæ◊™

™π‘¥µà“ß Ê ∑’Ë¡’°“√º ¡¢â“¡™π‘¥ Õ“®æ∫À≈Õ¥

≈–ÕÕß‡√≥Ÿ∑’Ë¡’æƒµ‘°√√¡º‘¥ª°µ‘‰¥â ‡™àπ °“√‡®√‘≠

¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ∑’Ë‡ªìπ‰ªÕ¬à“ß™â“ Ê °“√·µ°

·¢πß¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ∑’Ëæ∫‰¥â„πº—°‚¢¡ (Ramana

and Mutsaerts, 1971) Õ–‚«°“‚¥ (Sedgley, 1979)
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·≈–Õ—≈øí≈ø“ (Sangduen et al., 1983 b) °“√ – ¡¢Õß

·§≈‚≈ ∑’Ë∫√‘‡«≥ª≈“¬·≈–¿“¬„πÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

æ∫‰¥â„π·Õª‡ªî≈ (Stott, 1972) °“√¡â«π‡ªìπ‡°≈’¬«

¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿæ∫‰¥â„π∑‘«≈‘ª (Kho and Baer,

1971) °“√∫‘¥·≈–¬âÕπ°≈—∫∑‘»¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

¢÷Èπ‰ª¬—ß à«π¢Õß¬Õ¥¢Õß°â“π‡° √µ—«‡¡’¬„πÕ–‚«°“‚¥

(Tomer and Gottreich, 1975) „π°“√º ¡¢â“¡™π‘¥

¢Õß¢â“«æ∫À≈Õ¥≈–ÕÕß‡√≥Ÿ¡’æƒµ‘°√√¡∑’Ëº‘¥ª°µ‘‰ª

∫â“ß ‡™àπ °“√·µ°·¢πß‡ªìπ°‘Ëß¢π“¥¬“«·≈– —Èπ °“√

 – ¡¢Õß·§≈‚≈ ‡ªìπª√‘¡“≥¡“°„πÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

∂â“‡ª√’¬∫‡∑’¬∫°“√º ¡µ—«‡Õß¢Õß¢â“«ªÉ“

O. minuta °—∫°“√º ¡¢â“¡™π‘¥‚¥¬„™â¢â“«ªÉ“‡ªìπæàÕ

æ∫«à“„π°“√º ¡µ—«‡Õß¢Õß¢â“«ªÉ“π—Èπ À≈Õ¥≈–ÕÕß

‡√≥ŸßÕ°·≈–‡®√‘≠≈ß‰ª„π à«π¢Õß√—ß‰¢à ·≈–‡°‘¥°“√

ªØ‘ π∏‘‰¥â∂÷ß 68.9% „π‡«≈“‡æ’¬ß 3 ™—Ë«‚¡ß À≈—ß

°“√∂à“¬≈–ÕÕß‡√≥Ÿ ·µà∂â“º ¡¢â“¡™π‘¥‚¥¬„™â¢â“«

ª≈Ÿ°‡ªìπ·¡à·≈–¢â“«ªÉ“‡ªìπæàÕ µâÕß„™â‡«≈“∂÷ß 48

™—Ë«‚¡ßÀ≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ·≈–‡°‘¥°“√ªØ‘ π∏‘‰¥â

52.4-74.2% º≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫∑’Ë Sangduen

et. al., (1983 b) ‰¥â»÷°…“°“√º ¡¢â“¡™π‘¥¢ÕßÕ—≈øí≈ø“

‚¥¬µ‘¥µ“¡µ—Èß·µà‡√‘Ë¡∂à“¬≈–ÕÕß‡√≥Ÿ‰ª®π∂÷ß°“√ªØ‘ π∏‘

æ∫«à“™à«ß‡«≈“∑’ËÀ≈Õ¥≈–ÕÕß‡√≥ŸßÕ°‰ª∂÷ß‰¡‚§√‰æ≈å

·≈–‡°‘¥°“√ªØ‘ π∏‘‡ªìπ§√—Èß·√° „™â‡«≈“‡°◊Õ∫ 2 ‡∑à“

„πæ◊™∑’Ëº ¡¢â“¡™π‘¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫æ◊™º ¡µ—«‡Õß

πÕ°®“°π’È Sangduen et al. (1982) ‡ πÕ·π–«à“°“√

º ¡¢â“¡™π‘¥¢ÕßÕ—≈øí≈ø“∑’Ë¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥µË”

Õ“®„™â “√∫“ß™π‘¥™à«¬‰¥â ‡™àπ GA3 ·≈– Sangduen

et al. (1983 a) ‰¥â√“¬ß“π∂÷ß “‡Àµÿ¢Õß°“√∑’Ë¡’‡ªÕ√å‡´Áπµå

°“√µ‘¥‡¡≈Á¥µË” ®“°°“√º ¡¢â“¡™π‘¥¢ÕßÕ—≈øí≈ø“

Õ“®‡π◊ËÕß¡“®“°°“√æ—≤π“‡Õ¡∫√‘‚Õ„π√–¬–·√° ¡’

ªí≠À“‡°’Ë¬«°—∫°“√∑’Ë‰¡à “¡“√∂¬àÕ¬ ≈“¬ “√Õ“À“√

√«¡∂÷ß°“√∑’Ë‰¡à “¡“√∂≈”‡≈’¬ß “√Õ“À“√µà“ß Ê ‰ª

¬—ß‡π◊ÈÕ‡¬◊ËÕ¢Õß·¡à·≈– àßºà“π‰ª‡≈’È¬ß‡Õ¡∫√‘‚Õ‰¥â∑—π‡«≈“

„π°√≥’°“√º ¡¢â“¡™π‘¥¢Õß¢â“«‚¥¬„™â¢â“«ªÉ“‡ªìπæàÕ

À≈Õ¥≈–ÕÕß‡√≥ŸßÕ°·≈–‡®√‘≠‰¥â™â“ „™â‡«≈“§àÕπ¢â“ß

¡“°∂÷ß 48 ™—Ë«‚¡ßÀ≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ®÷ß‡°‘¥°“√

ªØ‘ π∏‘‰¥â ́ ÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Zenkteler and

Nitzsche (1984) ‡ πÕ·π–«à“≈–ÕÕß‡√≥Ÿ “¡“√∂ßÕ°

‰¥âµ“¡ª°µ‘ ‡¡◊ËÕ¡’°“√º ¡¢â“¡™π‘¥„π∏—≠æ◊™ ‡™àπ

Pennisetum sp. x Hordeum bulbosum, Triticum

aestivum x Zea mays πÕ°®“°π’È Sitch (1990) ‰¥âº ¡

¢â“«ª≈Ÿ° O. sativa (AA) æ—π∏ÿå IR 31917-45-3-2

°—∫¢â“«ªÉ“ 5 ™π‘¥§◊Õ O. officinalis (CC), O. eichingeri

(CC), O. minuta (BBCC), O. alta (CCDD), O.

brachyantha (FF) æ∫«à“¡’°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß

‡√≥Ÿ ·≈–‡°‘¥°“√ªØ‘ π∏‘‰¥â ¥—ßπ—Èπ°“√ßÕ°·≈–°“√

‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ„π°√≥’π’È®÷ß‰¡àπà“‡ªìπ

 “‡Àµÿ∑’Ë∑”„Àâ‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥µË” ·µà‰¡à‰¥â

°≈à“«∂÷ßªí®®—¬À≈—ß°“√ªØ‘ π∏‘´÷Ëßπà“®–¡’º≈µàÕ°“√µ‘¥

‡¡≈Á¥‰¥â¡“°°«à“ ‰¥â·°à °“√æ—≤π“¢Õß‡Õ¡∫√‘‚Õ„π

√–¬–µà“ß Ê §«“¡ÕàÕπ·Õ¢Õß‡Õ¡∫√‘‚Õ °“√ ≈“¬µ—«

¢Õß‡Õπ‚¥ ‡ªî√å¡‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«°«à“°“√æ—≤π“

¢Õß‡Õ¡∫√‘‚Õ∑’Ë√–¬–‚µ‡µÁ¡«—¬

ªí®®—¬À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ∑’Ë¡’º≈µàÕ°“√

ªØ‘ π∏‘ ‰¥â·°à À≈Õ¥≈–ÕÕß‡√≥Ÿ‡®√‘≠‰¥â™â“¡“° ®π

‰¡àª√– “π°—∫™à«ß‡«≈“∑’Ë‡° √µ—«‡¡’¬¬Õ¡√—∫°“√‡¢â“º ¡

À√◊Õ‡° √µ—«‡¡’¬‰¥â‡À’Ë¬«‰ª·≈â« ‰¡à‡À¡“–∑’ËÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ®–‡®√‘≠µàÕ‰ª‰¥â πÕ°®“°π’ÈÕ“®‡°’Ë¬«¢âÕß

°—∫ “√Õ“À“√∑’Ë‰¥â¡“®“°Õ“À“√∑’Ë – ¡Õ¬Ÿà„π≈–ÕÕß

‡√≥Ÿ∑’Ë‰¡à‡æ’¬ßæÕ ·≈–°√–∫«π°“√¬àÕ¬ ≈“¬Õ“À“√

„π°â“π‡° √µ—«‡¡’¬ (Abdalla and Verkerk, 1968)

πÕ°®“°π’È∫√‘‡«≥ à«πµâπ¢Õß°â“π‡° √µ—«‡¡’¬¢Õß

¢â“«∑’Ë„™â‡ªìπæ—π∏ÿå·¡àπ—Èπ‰¡à‡À¡“– ¡∑’Ë®–„ÀâÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ®“°ΩÉ“¬æàÕ‡®√‘≠≈ß‰ª®π∂÷ß√—ß‰¢à‰¥â

∑”„Àâ°“√º ¡¢â“¡™π‘¥¢Õß¢â“« ‚¥¬„™â¢â“«ª≈Ÿ°‡ªìπ

æàÕ¡’‚Õ°“ ∑’Ë®–‡°‘¥°“√ªØ‘ π∏‘‰¥âπâÕ¬¡“° ´÷Ëß

 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Mascarenhas and Machlis

(1962) «à“„πæ◊™À≈“¬™π‘¥ ‡π◊ÈÕ‡¬◊ËÕ‡° √µ—«‡¡’¬®–
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 “¡“√∂º≈‘µ “√ ´÷ËßÕ“®¡’º≈µàÕ°“√‡®√‘≠¢ÕßÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ‰¥â∑—Èß∑“ß∫«°·≈–≈∫

„π§Ÿàº ¡¢Õß¢â“«ªÉ“°—∫¢â“«ª≈Ÿ°∑—Èß “¡æ—π∏ÿå æ∫

«à“ °“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ≈ß‰ª∂÷ß√—ß‰¢à‡°‘¥

¢÷Èπ‰¥âÕ¬à“ß™â“¡“° ∂â“„™â¢â“«ª≈Ÿ°æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105

‡ªìπæàÕ À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ∂÷ß 48 ™—Ë«‚¡ß‡°‘¥°“√

ªØ‘ π∏‘‰¥â 30% ∂â“„™â¢â“«ª≈Ÿ°æ—π∏ÿåπ“ß¡≈‡Õ  4

°—∫‰ÕÕ“√å 58 ‡ªìπæàÕ À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ‡ªìπ‡«≈“

48 ™—Ë«‚¡ß ‰ª®π∂÷ß 72 ™—Ë«‚¡ß ‰¡àæ∫°“√ªØ‘ π∏‘‡≈¬

Õ“®‡π◊ËÕß¡“®“°°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ¢Õß¢â“«

ªÉ“ ‡®√‘≠≈ß‰ªµ“¡°â“π‡° √µ—«‡¡’¬‰¥â™â“¡“° ‰¡à

ª√– “π°—∫™à«ß‡«≈“∑’Ë ‡° √µ—«‡¡’¬¬Õ¡„ÀâÀ≈Õ¥

≈–ÕÕß‡√≥ŸßÕ°≈ß‰ª∂÷ß√—ß‰¢à Sanders and Lord (1989)

‰¥â‡ πÕ·π–«à“ Extracellular matrix (ECM) ∑’ËÕ¬Ÿà„π

∫√‘‡«≥ à«π∫π¢Õß°â“π‡° √µ—«‡¡’¬ ∑”ªØ‘°‘√‘¬“°—∫

Õß§åª√–°Õ∫∑’ËÕ¬Ÿà∫√‘‡«≥ª≈“¬¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

¡’º≈ àß‡ √‘¡À√◊Õ¬—∫¬—Èß„Àâ¡’°“√‡®√‘≠¢ÕßÀ≈Õ¥

≈–ÕÕß‡√≥Ÿ∑’Ë®–π” ‡ªî√å¡π‘«‡§≈’¬ ‡¢â“‰ªº ¡°—∫‰¢à‰¥â

„π°“√∑¥≈Õßº ¡¢â“¡™π‘¥¢Õß¢â“« ‡¡◊ËÕ„™â¢â“«ª≈Ÿ°

‡ªìπæàÕ æ∫«à“¡’°“√¬—∫¬—Èß°“√‡®√‘≠¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ

∑”„Àâ°“√ßÕ°¢ÕßÀ≈Õ¥≈–ÕÕß‡√≥Ÿ‡ªìπ‰¥â™â“¡“°·≈–

‰¡à‡°‘¥°“√ªØ‘ π∏‘¢÷Èπ ¥â«¬‡Àµÿº≈¥—ß∑’Ë°≈à“«·≈â«¢â“ßµâπ

·µà‰¡à„™à‡π◊ËÕß¡“®“°√–¬–‡«≈“∑’Ë‡°Á∫µ—«Õ¬à“ß∑’Ë 72

™—Ë«‚¡ß À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ

 √ÿª

®“°°“√º ¡µ—«‡Õß¢Õß¢â“«ª≈Ÿ° (O. sativa) ∑—Èß

 “¡æ—π∏ÿå§◊Õ ¢“«¥Õ°¡–≈‘ 105 π“ß¡≈‡Õ  4 ‰ÕÕ“√å 58

·≈–¢â“«ªÉ“ (O. minuta) À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ 5

™—Ë«‚¡ß ‡°‘¥°“√ªØ‘ π∏‘Õ¬Ÿà√–À«à“ß™à«ß 87.5 ∂÷ß 100.0%

„π°“√º ¡¢â“¡™π‘¥√–À«à“ß¢â“«ª≈Ÿ°°—∫¢â“«ªÉ“ ∂â“„™â

¢â“«ª≈Ÿ°∑—Èß “¡æ—π∏ÿå‡ªìπ·¡à·≈–¢â“«ªÉ“‡ªìπæàÕ ‡°‘¥

°“√ªØ‘ π∏‘Õ¬Ÿà√–À«à“ß 52.40 ∂÷ß 74.20% ∑’Ë‡«≈“ 48

™—Ë«‚¡ß À≈—ß°“√∂à“¬≈–ÕÕß‡√≥Ÿ ∂â“ ≈—∫æàÕ·¡à‚¥¬„™â

¢â“«ªÉ“‡ªìπ·¡à ·≈–¢â“«ª≈Ÿ°∑—Èß “¡æ—π∏ÿå‡ªìπæàÕ æ∫

«à“‰¡à¡’°“√ªØ‘ π∏‘‡°‘¥¢÷Èπ ∂÷ß·¡â‡«≈“®–ºà“π‰ª∂÷ß 72

™—Ë«‚¡ß·≈â«°Áµ“¡ ¥—ßπ—Èπ®–‡ÀÁπ«à“∑—Èß¢â“«ªÉ“·≈–¢â“«

ª≈Ÿ°∑’Ëº ¡µ—«‡Õß„™â‡«≈“πâÕ¬°«à“æ«°∑’Ëº ¡¢â“¡™π‘¥

ªí≠À“∑’Ë‡°‘¥„π°“√º ¡¢â“¡™π‘¥¢Õß¢â“«¢÷ÈπÕ¬Ÿà°—∫«à“

„™â¢â“«ªÉ“À√◊Õ¢â“«ª≈Ÿ°‡ªìπæàÕ ·≈–ªí®®—¬À≈—ß°“√∂à“¬

≈–ÕÕß‡√≥Ÿ∑’Ë¡’º≈µàÕ°“√ªØ‘ π∏‘ ≈–ÕÕß‡√≥Ÿ¢Õß¢â“«

ª≈Ÿ° “¡“√∂ßÕ°À≈Õ¥≈–ÕÕß‡√≥Ÿ·≈–‡®√‘≠≈ß‰ª

µ“¡°â“π‡° √µ—«‡¡’¬®π∂÷ß√—ß‰¢à¢Õß¢â“«ªÉ“‰¥â™â“¡“°
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