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ABSTRACT

The responses of rice tissue to culture filtrate of the fungus Magnaporthe grisea (Pyricularia oryzae

Cav.), the causal agent of rice blast were investigated in vitro.  Shoots and calluses of rice variety KDML105

were cultured on medium containing culture filtrate at concentrations of 0:9,1:9, 2:9, 3:9, 4:9 and 5:9 by volume,

respectively.  The result indicated that rice shoots exhibited significant difference response to different culture

filtrate concentrations. Where  the concentrations of culture filtrate increased, the height, number and survival

of shoots decreased. At the concentration of 2:9, the height and number of shoots were reduced to 50 percent.

The increasing of culturing period had an influence on the increasing of height and the number of shoots while

the survival of shoots were reduced.  Some of brown tissue could reproduce newly emerged shoots after

culturing for a longer period.
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The responses of calluses to culture filtrate were investigated.  The results revealed that where  the

concentrations of culture filtrate were increased, the calluses color became brown, while the diameter of calluses,

amount of green spot formations and the number of regenerated shoots were reduced.  At the concentration

of 2:9, callus diameter was reduced to 50 percent, the callus color was changed to brown 50 percent, the

percentage of green spot formations and the regenerated shoots were the highest at 3.6 and 12.5 percent,

respectively.  The result suggested that culturing period had a significant influence on callus development.

On induction medium, while the culturing period was increased, the size of calli, degree of yellowing and

green spot formations were increased whereas the color of calli was changed to brown, the number of survival

was reduced and the number of regenerated shoots were increased when they were cultured on a regeneration

medium.

Key words : culture filtrate,  rice blast,  rice tissue culture,  Pyricularia oryzae, Magnaporthe grisea.

∫∑§—¥¬àÕ

‰¥â∑”°“√»÷°…“°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«µàÕ

culture filtrate ¢Õß‡™◊ÈÕ√“ Magnaporthe grisea

(Pyricularia oryzae Cav.)  “‡Àµÿ‚√§„∫‰À¡â¢Õß¢â“«

„π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ ‚¥¬‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ·≈–

·§≈≈— ¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ≈ß∫πÕ“À“√™—°

π”„Àâ‡°‘¥¬Õ¥À≈“¬¬Õ¥ Õ“À“√™—°π”„Àâ‡°‘¥·§≈≈— 

·≈–Õ“À“√™—°π”„Àâ‡°‘¥µâπ∑’Ëº ¡ culture filtrate

¢Õß‡™◊ÈÕ√“∑’ËÕ—µ√“ à«π§«“¡‡¢â¡¢âπ 6 √–¥—∫ §◊Õ 0:9,

1:9, 2:9, 3:9, 4:9 ·≈– 5:9 ‚¥¬ª√‘¡“µ√ æ∫«à“‡π◊ÈÕ

‡¬◊ËÕ¢â“«¡’°“√µÕ∫ πÕßµàÕ culture filtrate ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπµà“ßÊ ·µ°µà“ß°—π ‡¡◊ËÕ√–¥—∫§«“¡‡¢â¡

¢âπ¢Õß culture filtrate ‡æ‘Ë¡¢÷Èπ ‡π◊ÈÕ‡¬◊ËÕ¢â“«®–¡’§«“¡ Ÿß

®”π«π¬Õ¥∑’Ë·µ°„À¡à ·≈–°“√¡’™’«‘µ√Õ¥≈¥≈ß ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ 2:9 ∑”„Àâ§«“¡ Ÿß·≈–®”π«π

¬Õ¥≈¥≈ßª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ

‡¬◊ËÕ‡ªìπ√–¬–‡«≈“π“π∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ¢â“«¡’§«“¡ Ÿß·≈–

®”π«π¬Õ¥‡æ‘Ë¡¢÷Èπ ·µà®–∑”„Àâ§«“¡Õ¬Ÿà√Õ¥¢Õß‡π◊ÈÕ

‡¬◊ËÕ≈¥≈ß¥â«¬æ∫«à“ ¡’‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈·≈â«

¬—ß “¡“√∂·µ°À√◊Õæ—≤π“‡ªìπ¬Õ¥„À¡à‰¥â

º≈°“√»÷°…“°“√µÕ∫ πÕß¢Õß·§≈≈— µàÕ

culture filtrate ∫πÕ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß·§≈≈—  æ∫

«à“‡¡◊ËÕ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß culture filtrate ‡æ‘Ë¡¢÷Èπ

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß·§≈≈— ®–≈¥≈ß  ’¢Õß

·§≈≈— ®–‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¡“°¢÷Èπ ª√‘¡“≥°“√

‡°‘¥®ÿ¥ ’‡¢’¬«≈¥≈ß ·≈–®”π«πµâπ∑’Ë‰¥â®“°·§≈≈— 

≈¥≈ß¥â«¬ æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2:9 ‡ âπºà“»Ÿπ¬å

°≈“ß¢Õß·§≈≈— ≈¥≈ßª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå  ’

¢Õß·§≈≈— ‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå

¡’‡ªÕ√å‡´Áπµå°“√‡°‘¥®ÿ¥ ’‡¢’¬«·≈–®”π«π°“√‡°‘¥µâπ

 Ÿß∑’Ë ÿ¥§◊Õ 3.6 ·≈– 12.5 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ º≈

°“√»÷°…“æ∫«à“ √–¬–‡«≈“°“√‡æ“–‡≈’È¬ß¡’Õ‘∑∏‘æ≈µàÕ

°“√æ—≤π“°“√¢Õß·§≈≈—  ∫πÕ“À“√™—°π”„Àâ‡°‘¥

·§≈≈—  ‡¡◊ËÕ√–¬–‡«≈“°“√‡æ“–‡≈’È¬ßπ“π¢÷Èπ ¢π“¥

¢Õß·§≈≈— ®–‚µ¢÷Èπ ·§≈≈— ®–¡’ ’‡À≈◊Õß ·≈–¡’®ÿ¥ ’

‡¢’¬«‡°‘¥¡“°¢÷Èπ ·µà‡¡◊ËÕ‡æ“–‡≈’È¬ß·§≈≈— ∫πÕ“À“√

™—°π”„Àâ‡°‘¥µâπ æ∫«à“‡¡◊ËÕÕ“¬ÿ°“√‡æ“–‡≈’È¬ßπ“π¢÷Èπ

·§≈≈— ®–‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ·≈–¡’™’«‘µÕ¬Ÿà√Õ¥≈¥≈ß

·µà¡’‡ªÕ√å‡´Áπµå°“√‡°‘¥‡ªìπµâπ Ÿß¢÷Èπ
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§”π”

Carlson (1973) ‡ªìπ∫ÿ§§≈·√°∑’Ë√“¬ß“π‡°’Ë¬«

°—∫°“√„™â “√‡§¡’´÷Ëß§≈â“¬°—∫ “√æ‘…∑’Ë∑”„Àâ‡°‘¥‚√§

„∫‰À¡â (wildfire disease) „π°“√§—¥‡≈◊Õ°¬“ Ÿ∫„Àâ

µâ“π∑“πµàÕ‚√§„πÕ“À“√‡æ“–‡≈’È¬ß‡π◊ËÕ‡¬◊ËÕ ·≈–

 “¡“√∂™—°π”„Àâ‡´≈∑’Ëµâ“π∑“πµàÕ “√æ‘…‡®√‘≠

æ—≤π“‡ªìπµâπæ◊™‰¥â ®“°§«“¡ ”‡√Á®§√—Èßπ’È∑”„Àâ¡’ºŸâ

»÷°…“‡°’Ë¬«°—∫°“√„™â “√æ‘…„π°“√§—¥æ◊™µâ“π∑“πµàÕ

‚√§™π‘¥Õ◊ËπÊ „π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ (Sun and Zheng,

1990) Vidhyaseharan et al. (1984) ‰¥â∑”°“√§—¥

‡≈◊Õ°·§≈≈— ¢Õß¢â“«„Àâµâ“π∑“πµàÕ‚√§„∫®ÿ¥ ’

πÈ”µ“≈‚¥¬„™â “√æ‘…∑’Ë‡™◊ÈÕ √â“ß¢÷Èπ æ∫«à“ “√æ‘…

 “¡“√∂™—°π”„Àâ‡°‘¥°“√°≈“¬æ—π∏ÿå¢Õß‡π◊ÈÕ‡¬◊ËÕ∑”„Àâ

‰¥âæ—π∏ÿå∑’Ëµâ“π∑“πµàÕ‚√§ Ling et al. (1985) ‰¥â∑”

°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«„Àâµâ“π∑“πµàÕ‚√§„∫®ÿ¥ ’πÈ”µ“≈

‚¥¬‡æ“–‡≈’È¬ß·§≈≈— ¢â“«æ—π∏ÿå IR8, IR36 ·≈– IR 54

÷́ËßÕàÕπ·ÕµàÕ‚√§„∫®ÿ¥ ’πÈ”µ“≈ ≈ß∫πÕ“À“√‡æ“–

‡≈’È¬ß∑’Ë¡’ “√æ‘…∑’Ë¡’§«“¡‡¢â¡¢âπ√–¥—∫µà“ßÊ æ∫«à“‰¥â

µâπ¢â“«∑’Ëµâ“π∑“πµàÕ‚√§„∫®ÿ¥ ’πÈ”µ“≈ ∑—Èß®“°°“√

‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë¡’ “√æ‘…·≈–∑’Ë‰¡à¡’ “√æ‘… ·≈–

§«“¡µâ“π∑“πµàÕ‚√§π’È “¡“√∂∂à“¬∑Õ¥‰ª¬—ß≈Ÿ°

À≈“π„π™—Ë«µàÕ‰ª‰¥â Palit and Reddy (1990) ∑”

°“√§—¥‡≈◊Õ°·§≈≈— ¢Õß¢â“«æ—π∏ÿå Tellahamsa „Àâ

µâ“π∑“πµàÕ‡™◊ÈÕ√“ Pyricularia oryzae ‚¥¬°“√π”

 à«π¢Õß‡¡≈Á¥·≈–√“°¡“‡æ“–‡≈’È¬ß∫πÕ“À“√™—°π”„Àâ

‡°‘¥·§≈≈—  À≈—ß®“°‡æ“–‡≈’È¬ß·§≈≈— ‡ªìπ‡«≈“ 4  —ª¥“Àå

π”‰ªÕ“∫√—ß ’·°¡¡à“·≈â«®÷ßπ”‰ª‡≈’È¬ß∫πÕ“À“√∑’Ë¡’

 ªÕ√å·≈–‡ âπ„¬¢Õß‡™◊ÈÕ√“‡ªìπ‡«≈“ 2  —ª¥“Àå æ∫

«à“·§≈≈— ∑’Ëµâ“π∑“π®–‰¡à¡’‡ âπ„¬¢Õß‡™◊ÈÕ√“‡®√‘≠¢÷Èπ

ª°§≈ÿ¡ ‡¡◊ËÕπ”·§≈≈— ∑’Ëµâ“π∑“π‰ª™—°π”„Àâ‡°‘¥µâπ

·≈–∑¥ Õ∫§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ√“ æ∫«à“¡’®”π«π

µâπ∑’Ëµâ“π∑“πµàÕ‚√§ 60.7-78.6 ‡ªÕ√å‡ Á́πµå ¡’

√“¬ß“π‡°’Ë¬«°—∫°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«„Àâµâ“π∑“πµàÕ

culture filtrate ¢Õß‡™◊ÈÕ√“ P.oryzae ‚¥¬°“√‡æ“–

‡≈’È¬ß·§≈≈— ¢â“«∑’Ë‰¥â®“°°“√™—°π”¢ÕßÕ—∫≈–ÕÕß‡√≥Ÿ

·≈–§—æ¿–„πÕ“À“√∑’Ë¡’ culture filtrate §—¥‡≈◊Õ°

·§≈≈— ∑’Ëµâ“π∑“π‰ª™—°π”„Àâ‡°‘¥µâπ ·≈â«π”‰ª

∑¥ Õ∫§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ√“ P. oryzae æ∫«à“¡’

µâπ¢â“«µâ“π∑“π 12 µâπ ®“°·§≈≈— ∑’Ëµâ“π∑“πµàÕ culture

filtrate ∑—ÈßÀ¡¥ 810 ·§≈≈—  ®“°æ—π∏ÿå¢â“«∑’Ë„™â∑¥≈Õß

10 æ—π∏ÿå (Li et al., 1986)

¡’√“¬ß“π‡°’Ë¬«°—∫ “√æ‘…∑’Ë √â“ß‚¥¬‡™◊ÈÕ√“

P. oryzae ‚¥¬æ∫«à“ “√æ‘…°àÕ„Àâ‡°‘¥Õ“°“√®ÿ¥ ’

πÈ”µ“≈§≈â“¬§≈÷ß°—∫Õ“°“√¢Õß‚√§„∫‰À¡â ·≈–¬—∫¬—Èß

°“√‡®√‘≠¢Õßµâπ°≈â“¢â“« ¬—∫¬—Èß°“√‡®√‘≠¢Õß¬Õ¥·≈–

√“° (Umetsu et al., 1972; Iwasaki et al., 1972; Arase

et al., 1990; Chen et al., 1989) Wang et al. (1988)

„™â crude extract ∑’Ë‰¥â®“°°“√°√Õß‡Õ“‡ âπ„¬À√◊Õ

 ªÕ√å¢Õß‡™◊ÈÕ P. oryzae ÕÕ°‰ª ·≈â«π”‰ª∑¥ Õ∫

°—∫ à«πµà“ßÊ¢Õß¢â“«‚¥¬«‘∏’°“√®ÿà¡√“° „™â‡¢Á¡©’¥

 “√‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ÈÕ™—Èπ mesophyll ¢Õß„∫¢â“«

©’¥‡¢â“∑’Ë°“∫Àÿâ¡™àÕ ·≈–©’¥æàπ≈ß∫π„∫ æ∫«à“ crude

extract °àÕ„Àâ‡°‘¥§«“¡‡ªìπæ‘…µàÕ à«πµà“ßÊ¢Õß¢â“«‰¥â

·≈–°“√®ÿà¡√“°≈ß‰ª„π “√æ‘…®–∑”„Àâµâπ°≈â“‡À’Ë¬«

·≈–ª≈“¬√“°‡πà“¥”¿“¬„π 6 «—π  à«π°“√„ à “√æ‘…

‚¥¬«‘∏’Õ◊Ëπ°àÕ„Àâ‡°‘¥Õ“°“√·º≈‰À¡â∫π à«π¢Õßæ◊™‰¥â

·≈–‰¥â √ÿª«à“ crude extract  “¡“√∂„™â·∑π ‡™◊ÈÕ

 “‡Àµÿ„π°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«„Àâµâ“π∑“πµàÕ‚√§„∫

‰À¡â‰¥â

®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“„π culture filtrate

¢Õß‡™◊ÈÕ√“ P. oryzae ¡’ “√æ‘… tenuazonic acid ´÷Ëß

 “¡“√∂°àÕ„Àâ‡°‘¥Õ“°“√‚√§§≈â“¬§≈÷ß°—∫Õ“°“√¢Õß

‚√§„∫‰À¡â∑’Ë‡°‘¥®“°°“√‡¢â“∑”≈“¬¢Õß‡™◊ÈÕ√“ culture

filtrate ¢Õß‡™◊ÈÕ√“∑’Ëµà“ß isolate °—π ®–¡’§«“¡

 “¡“√∂„π°“√°àÕ„Àâ‡°‘¥‚√§·µ°µà“ß°—π æ—π∏ÿå¢â“«¡’

°“√µÕ∫ πÕßµàÕ “√æ‘…∑—Èß„π√Ÿª¢Õß culture filtrate,

crude extract ·≈– “√æ‘…∫√‘ ÿ∑∏‘Ï tenuazonic acid
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·µ°µà“ß°—π ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ«à“  “√æ‘…∑’Ë‡™◊ÈÕ√“ P. oryzae

 √â“ß¢÷Èπ¡“π—Èπ¡’∫∑∫“∑∑’Ë ”§—≠µàÕ°“√‡°‘¥‚√§„∫‰À¡â

·≈– “¡“√∂∑’Ë®–π”‰ª„™â„π°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«„Àâ

µâ“π∑“πµàÕ “√æ‘…·≈–µàÕ‡™◊ÈÕ‚√§‰¥â (Singburaudom

et al., 1995; Chaudhary et al., 1995)  ”À√—∫ß“π

∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å∑’Ë®–»÷°…“°“√µÕ∫ πÕß¢Õß

‡π◊ÈÕ‡¬◊ËÕ¢â“«„π in vitro µàÕ “√æ‘…¢Õß‡™◊ÈÕ√“ P. oryzae

‡æ◊ËÕ∑’Ë®–π”‰ªª√—∫„™â„π°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«„Àâ

µâ“π∑“πµàÕ‚√§„∫‰À¡â ‚¥¬„™â‡∑§π‘§‡æ“–‡≈’È¬ß‡π◊ÈÕ

‡¬◊ËÕ√à«¡°—∫ “√æ‘…µàÕ‰ª

Õÿª°√≥å ·≈–«‘∏’°“√

°“√‡µ√’¬¡ culture filtrate

π”‡™◊ÈÕ√“ Pyricularia oryzae Cav. ∑’Ë·¬°‰¥â

®“°µâπ¢â“«∑’Ë‡ªìπ‚√§∑’Ë‡°Á∫¡“®“°π“¢â“«„π®—ßÀ«—¥

¢Õπ·°àπ ¡“‡≈’È¬ß∫πÕ“À“√ PDA ‡ªìπ‡«≈“ 2  —ª¥“Àå

„™â‡¢Á¡‡¢’Ë¬µ—¥ª≈“¬‡ âπ„¬¢Õß‡™◊ÈÕ√“∑’Ë‡®√‘≠∫πÕ“À“√

„Àâ¡’¢π“¥™‘Èπ«ÿâπ 3 × 3 ¡‘≈≈‘‡¡µ√ ·≈â«π”¡“‡≈’È¬ß„π

Õ“À“√‡À≈« modified Frieûs medium (´÷Ëßª√–°Õ∫

¥â«¬ Ÿµ√Õ“À“√ Frieûs medium ®”π«π 150 ¡‘≈≈‘≈‘µ√

·≈–‡¡≈Á¥¢â“«‡ª≈◊Õ° 1 °√—¡) ®”π«π 150 ¡‘≈≈‘≈‘µ√

∑’Ë∫√√®ÿ„π flask ¢π“¥ 250 ¡‘≈≈‘≈‘µ√ ‡≈’È¬ß‡™◊ÈÕ√“‰«â

∑’ËÕÿ≥À¿Ÿ¡‘ 27°C „π ¿“æ‡¢¬à“ ‚¥¬„™â§«“¡‡√Á«√Õ∫

200 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 14 «—π π”¢Õß‡À≈«∑’Ë‰¥â

®“°°“√‡≈’È¬ß‡™◊ÈÕ√“¡“°√Õß‡Õ“‡ âπ„¬·≈–Õ“À“√ à«π

∑’Ë‡ªìπ‡¡≈Á¥¢â“«ÕÕ°‚¥¬°√Õßºà“πºâ“¢“«∫“ß 3 ™—Èπ

À≈—ß®“°π—Èππ”¢Õß‡À≈«∑’Ë‰¥â¡“°√Õßºà“π°√–¥“…

°√Õß‡∫Õ√å 1 Õ’°§√—ÈßÀπ÷Ëß ¢Õß‡À≈«∑’Ë‰à¥â‡√’¬°«à“ culture

filtrate (CF) π” CF ‰ª≈¥ª√‘¡“µ√≈ß„Àâ‡À≈◊Õ 10

‡ªÕ√å‡´Áπµå®“°ª√‘¡“µ√‡√‘Ë¡µâπ ‚¥¬„™â‡§√◊ËÕß°≈—Ëπ “√

√–‡À¬¿“¬„µâ§«“¡¥—π °àÕππ”‰ª„™â∑¥ Õ∫§«“¡

‡ªìπæ‘…°—∫‡π◊ÈÕ‡¬◊ËÕ¢â“«µàÕ‰ª

º≈¢Õß culture filtrate µàÕ°“√æ—≤π“°“√‡°‘¥¬Õ¥

À≈“¬Ê ¬Õ¥¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«„π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

π”‡¡≈Á¥¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ∑’Ë·°–

‡ª≈◊Õ°ÕÕ°·≈â«¡“¶à“‡™◊ÈÕ∑’Ëº‘«¥â«¬·Õ≈°ÕŒÕ≈å 70

‡ªÕ√å‡´Áπµå ‡ªìπ‡«≈“π“π 2 π“∑’ ·≈â«·™à„π “√≈–

≈“¬§≈Õ√ÁÕ° 10 ‡ªÕ√å‡´Áπµå π“π 20 π“∑’ ≈â“ß¥â«¬

πÈ”°≈—Ëπ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ 4 §√—Èß π”‡¡≈Á¥∑’Ëºà“π°“√¶à“‡™◊ÈÕ

·≈â«¡“‡≈’È¬ß∫πÕ“À“√«ÿâπ Ÿµ√ Murashige ·≈– Skoog

(MS) ∑’Ë‡µ‘¡ benzyladenine (BA) ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

25 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ πÈ”µ“≈´Ÿ‚§√  3 ‡ªÕ√å‡´Áπµå «ÿâπ

0.7 ‡ªÕ√å‡´Áπµå  pH 5.8 π”¢«¥‡æ“–‡≈’È¬ß‡¡≈Á¥¢â“«

¡“‰«â„πÀâÕß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’· ß 2000 ≈—°´å

‡ªìπ‡«≈“ 16 ™—Ë«‚¡ßµàÕ«—π ‡¡◊ËÕ‡¡≈Á¥ßÕ°·≈–‡√‘Ë¡ √â“ß

¬Õ¥·≈â«®÷ß∑”°“√¬â“¬≈ßÕ“À“√„À¡à (subculture) ‡æ◊ËÕ

‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕ‡¬◊ËÕ√ÿàπ∑’Ë 1 (subculture §√—Èß∑’Ë 1, S1)

‡æ◊ËÕ„™â„π°“√∑¥≈ÕßµàÕ‰ª

π”µâπ¢â“«∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ√ÿàπ∑’Ë 1

Õ“¬ÿª√–¡“≥ 1 ‡¥◊Õπ ¡“µ—¥¬Õ¥ÕÕ°„Àâ‡À≈◊Õ§«“¡

¬“«µâπª√–¡“≥ 1 ‡´πµ‘‡¡µ√ ·∫àßµâπ¢â“«ÕÕ°‡ªìπ

°≈ÿà¡ Ê ≈– 2 ¬Õ¥ ·≈â«¬â“¬≈ß‡æ“–‡≈’È¬ß∫πÕ“À“√«ÿâπ

 Ÿµ√ MS ‡¥‘¡∑’Ëº ¡°—∫ CF ¢Õß‡™◊ÈÕ√“∑’Ë‡µ√’¬¡‰«â

‚¥¬„™âÕ—µ√“§«“¡‡¢â¡¢âπ¢Õß CF µàÕÕ“À“√

(ª√‘¡“µ√µàÕª√‘¡“µ√) 6 √–¥—∫ §◊Õ 0:9, 1:9, 2:9, 3:9,

4:9 ·≈– 5:9 µ“¡≈”¥—∫ π”¢«¥‡æ“–‡≈’È¬ß‰ª‰«â„π

ÀâÕß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‡ªìπ‡«≈“ 1, 2,

3 ·≈– 4  —ª¥“Àå «“ß·ºπ°“√∑¥≈Õß·∫∫ factorial „π

RCB ®”π«π 20 ´È” ‚¥¬„™â 1 ¢«¥ µàÕ 1 ´È” ∑”

°“√∫—π∑÷°º≈ ‚¥¬π—∫®”π«π¬Õ¥ §«“¡ Ÿß‡©≈’Ë¬ ·≈–

«—¥√–¥—∫°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«µàÕ CF ‚¥¬

æ‘®“√≥“®“°°“√¡’™’«‘µ√Õ¥·≈–ª√‘¡“≥ (%) °“√

‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¢Õßµâπ¢â“«·µà≈–µâπ ‚¥¬·∫àß

ÕÕ°‡ªìπ 5 √–¥—∫ ¥—ßπ’È

√–¥—∫ 0 : µâπ¢â“«¡’™’«‘µ√Õ¥·≈–‰¡à

‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈
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√–¥—∫ 1 : µâπ¢â“«¡’™’«‘µ√Õ¥‡ª≈’Ë¬π‡ªìπ ’

πÈ”µ“≈ 1-25%

√–¥—∫ 2 : µâπ¢â“«¡’™’«‘µ√Õ¥ ‡ª≈’Ë¬π‡ªìπ

 ’πÈ”µ“≈ 26-50%

√–¥—∫ 3 : µâπ¢â“«¡’™’«‘µ√Õ¥ ‡ª≈’Ë¬π‡ªìπ

 ’πÈ”µ“≈ 51-75%

√–¥—∫ 4 : µâπ¢â“«µ“¬‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈

76-100%

º≈¢Õß culture filtrate µàÕ°“√æ—≤π“°“√¢Õß·§≈≈— 

π”‡¡≈Á¥¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ∑’Ë·°–

‡ª≈◊Õ°ÕÕ°·≈â«·≈–ºà“π°“√¶à“‡™◊ÈÕ∑’Ëº‘«µ“¡«‘∏’°“√∑’Ë

°≈à“«¡“·≈â« ¡“‡æ“–‡≈’È¬ß‡æ◊ËÕ™—°π”„Àâ‡°‘¥·§≈≈— ∫π

Õ“À“√ «ÿâπ Ÿµ√ MS ∑’Ë‡µ‘¡ 2,4-D 0.5 ¡‘≈≈‘°√—¡ µàÕ≈‘µ√

NAA 9.3 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ BA 5.6 ¡‘≈≈‘°√—¡µàÕ≈‘µ√

πÈ”µ“≈ 3 ‡ªÕ√å‡´Áπµå «ÿâπ 0.8 ‡ªÕ√å‡´Áπµå ‚¥¬º ¡°—∫

CF ¢Õß‡™◊ÈÕ√“ P. oryzae „πÕ—µ√“ à«π§«“¡‡¢â¡¢âπ

√–À«à“ß CF °—∫Õ“À“√ 6 √–¥—∫ §◊Õ 0:9, 1:9, 2:9, 3:9,

4:9 ·≈– 5:9 ‚¥¬ª√‘¡“µ√ π”¢«¥‡æ“–‡≈’È¬ß‡¡≈Á¥¢â“«

‰ª‰«â„πÀâÕß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡ªìπ‡«≈“ 11, 14, 21, 28

·≈– 35 «—π ¿“¬„µâ ¿“æ∑’Ë¡’· ß 2000 ≈—°´å ‡ªìπ‡«≈“

16 ™—Ë«‚¡ßµàÕ«—π ∑’ËÕÿ≥À¿Ÿ¡‘ 25±2°C «“ß·ºπ°“√

∑¥≈Õß·∫∫ factorial „π RCB ®”π«π 10 ´È” ∑”

°“√∫—π∑÷°º≈¥—ßπ’È

¢π“¥¢Õß·§≈≈—  : ∑”°“√«—¥¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß¢Õß·§≈≈—  ·≈â«·∫àß√–¥—∫°“√µÕ∫ πÕß

ÕÕ° ‡ªìπ 4 √–¥—∫ µ“¡¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß§◊Õ

√–¥—∫ 1 : ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.0-0.25

‡´πµ‘‡¡µ√

√–¥—∫ 2 : ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.26- 0.50

‡´πµ‘‡¡µ√

√–¥—∫ 3 : ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.51-

0.75 ‡´πµ‘‡¡µ√

√–¥—∫ 4 : ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¡“°°«à“

0.75 ‡´πµ‘‡¡µ√

 ’¢Õß·§≈≈—  : ∫—π∑÷° ’∑’Ëª√“°Ø¢Õß·§≈≈— 

´÷Ëß· ¥ß∂÷ß§«“¡¡’™’«‘µ¢Õß·§≈≈—  ·≈â«·∫àß°“√µÕ∫

 πÕßµ“¡ ’∑’Ë‡°‘¥¢÷Èπ ‡ªìπ 5 √–¥—∫ §◊Õ

√–¥—∫ 1 :  ’πÈ”µ“≈

√–¥—∫ 2 :  ’‡À≈◊ÕßªππÈ”µ“≈

√–¥—∫ 3 :  ’‡À≈◊Õß

√–¥—∫ 4 :  ’‡À≈◊ÕßªππÈ”µ“≈ ¡’®ÿ¥‡¢’¬«

(green spot)

√–¥—∫ 5 :  ’‡À≈◊Õß ¡’®ÿ¥‡¢’¬«

‡ªÕ√å‡´Áπµå°“√µ“¬¢Õß·§≈≈—  : ª√–‡¡‘π

‡ªÕ√å ‡ Á́πµå°“√µ“¬¢Õß·§≈≈— ‚¥¬æ‘®“√≥“®“°

ª√‘¡“≥°“√‡°‘¥ ’πÈ”µ“≈∫π·§≈≈— ·≈â«·∫àßÕÕ°‡ªìπ 4

√–¥—∫ µ“¡√–¥—∫°“√‡°‘¥ ’πÈ”µ“≈∫π·§≈≈—  §◊Õ

√–¥—∫ 1 : ·§≈≈— ¡’™’«‘µ·≈–¡’ ’πÈ”µ“≈ 0-

25 ‡ªÕ√å‡´Áπµå

√–¥—∫ 2 : ·§≈≈— ¡’™’«‘µ ·≈–¡’ ’πÈ”µ“≈ 26-

50 ‡ªÕ√å‡´Áπµå

√–¥—∫ 3 : ·§≈≈— ¡’™’«‘µ·≈–¡’ ’πÈ”µ“≈ 51-

75 ‡ªÕ√å‡´Áπµå

√–¥—∫ 4 : ·§≈≈— µ“¬ ·≈–¡’ ’πÈ”µ“≈¡“°

°«à“ 76 ‡ªÕ√å‡´Áπµå

‡ªÕ√å‡´Áπµå°“√‡°‘¥®ÿ¥ ’‡¢’¬« (green spot

formation) : ‚¥¬ª√–‡¡‘π‡ªìπ‡ªÕ√å‡´Áπµå¢Õßª√‘¡“≥

°“√‡°‘¥®ÿ¥ ’‡¢’¬«µàÕ°âÕπ·§≈≈— 

º≈¢Õß culture filtrate µàÕ°“√æ—≤π“°“√‡°‘¥¬Õ¥

¢Õß·§≈≈— 

π”‡¡≈Á¥¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ∑’Ë·°–

‡ª≈◊Õ°ÕÕ°·≈â«·≈–ºà“π°“√¶à“‡™◊ÈÕ∑’Ëº‘«µ“¡«‘∏’°“√∑’Ë

°≈à“«¡“·≈â« π”‡¡≈Á¥¢â“«∑’Ëºà“π°“√¶à“‡™◊ÈÕ¡“‡æ“–

‡≈’È¬ß∫πÕ“À“√™—°π”„Àâ‡°‘¥·§≈≈—  Ÿµ√ MS ∑’Ë‡µ‘¡ 2,4-

D 0.5 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ NAA 9.3 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ BA

5.6 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ πÈ”µ“≈ 3 ‡ªÕ√å‡´Áπµå «ÿâπ 0.8
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‡ªÕ√å‡´Áπµå π”¢«¥¡“‰«â„πÀâÕß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡æ◊ËÕ

™—°π”„Àâ‡°‘¥·§≈≈—  ¬â“¬·§≈≈— ∑’Ë¡’Õ“¬ÿ 1 ‡¥◊Õπ≈ß

∫πÕ“À“√™—°π”„Àâ‡°‘¥µâπ  Ÿµ√ MS ∑’Ë‡µ‘¡ IAA 1

¡‘≈≈‘°√—¡µàÕ≈‘µ√ kinetin 3 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ πÈ”¡–æ√â“«

100 ¡‘≈≈‘≈‘µ√µàÕ≈‘µ√ ·≈–«ÿâπ 0.7 ‡ªÕ√å‡´Áπµå ‚¥¬

º ¡°—∫ CF ¢Õß‡™◊ÈÕ√“ P. oryzae ∑’Ë§«“¡‡¢â¡¢âπ 6

√–¥—∫ ‚¥¬ª√‘¡“µ√‡™àπ‡¥’¬«°—π §◊Õ 0:9, 1:9, 2:9, 3:9,

4:9 ·≈– 5:9 µ“¡≈”¥—∫ π”¢«¥‡æ“–‡≈’È¬ß‰ª‰«â„π

ÀâÕß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡

‡¢â¡¢Õß· ß‡™àπ‡¥’¬«°—∫«‘∏’°“√∑’Ëºà“π¡“ ‡ªìπ‡«≈“ 4, 7,

12 ·≈– 21 «—π ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ factorial

„π RCB ®”π«π 20 ´È” ∫—π∑÷°°“√µÕ∫ πÕß¢Õß

·§≈≈— µàÕ CF ‚¥¬æ‘®“√≥“®“° ’¢Õß·§≈≈— ·≈–

°“√µ“¬¢Õß·§≈≈—  µ“¡«‘∏’°“√‡™àπ‡¥’¬«°—π°—∫∑’Ëºà“π

¡“·≈â« ·≈–‡ªÕ√å‡´Áπµå°“√‡°‘¥‡ªìπµâπ¢Õß·§≈≈— 

‚¥¬§‘¥®“°®”π«π·§≈≈— ∑’Ë‡°‘¥µâπµàÕ®”π«π·§≈≈—  20

·§≈≈— ∑’Ë„™â∑¥≈Õß

º≈

º≈¢Õß culture filtrate µàÕæ—≤π“°“√‡°‘¥¬Õ¥À≈“¬

¬Õ¥¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«„π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

º≈°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¢â“«≈ß∫π

Õ“À“√™—°π”„Àâ‡°‘¥¬Õ¥À≈“¬Ê ¬Õ¥∑’Ëº ¡°—∫ CF

¢Õß‡™◊ÈÕ√“ P. oryzae ‚¥¬„™âÕ—µ√“ à«π§«“¡‡¢â¡¢âπ¢Õß

CF µàÕÕ“À“√‚¥¬ª√‘¡“µ√®”π«π 6 √–¥—∫ (Table 1)

æ∫«à“‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß CF ‡æ‘Ë¡¢÷Èπ ∑”„Àâ§«“¡

 Ÿß¢Õß¬Õ¥¢â“« ®”π«π¬Õ¥¢â“«∑’Ë‡°‘¥¢÷Èπ≈¥≈ßÕ¬à“ß¡’

π—¬ ”§—≠¬‘Ëß„π∑“ß ∂‘µ‘ ·≈–§«“¡ Ÿß¢Õß¬Õ¥¢â“«‰¡à

¡’§«“¡·µ°µà“ß°—π À√◊Õ¡’§«“¡·µ°µà“ß°—ππâÕ¬¡“°

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµ—Èß·µà 2:9 ∂÷ß 5:9 §◊Õ ¡’§«“¡ Ÿß

¢Õß¬Õ¥¢â“«√–À«à“ß 1.25-1.87 ‡´πµ‘‡¡µ√ ‡¡◊ËÕ

Table 1 Height number and survival of rice shoots variety KDML105 after culturing on MS medium

containing 6 concentrations of culture filtrate of P. oryzae for four different culturing periods.

Concentration ratio of Height Number of shoot Survival1/

CF : Medium (v/v) (cm) (0-4)

0 : 9 4.05 a2/ 8.15 a 0.00 e

1 : 9 2.58 b 7.83 a 0.83 d

2 : 9 1.50 cd 5.13 b 2.63 c

3 : 9 1.87 c 3.26 cd 3.11 b

4 : 9 1.25 d 3.58 c 3.21 b

5 : 9 1.27 d 2.44 d 3.53 a

CV (%) 56.45 47.14 29.15

F-test ** ** **

1/ Rate of survival of shoots were rated by percent of brown color appearance;
0 = 0% brown , 1 = 1-25 % brown , 2 = 26-50 % brown
3 = 51-75% brown, 4 = 76-100 % brown

2/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT
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‡ª√’¬∫‡∑’¬∫°—∫§«“¡ Ÿß¢Õß¬Õ¥¢â“« „πÕ“À“√‡æ“–

‡≈’È¬ß∑’Ë‰¡à„ à CF ¢Õß‡™◊ÈÕ√“∑’Ë¡’§«“¡ Ÿß¢Õß¬Õ¥¢â“«

 Ÿß∑’Ë ÿ¥ §◊Õ 4.05 ‡´πµ‘‡¡µ√ √Õß≈ß¡“§◊Õ ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 1:9 ´÷Ëß¡’§«“¡ Ÿß¢Õß¬Õ¥¢â“« 2.58

‡´πµ‘‡¡µ√

‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß CF „πÕ“À“√‡æ“–‡≈’È¬ß

‡æ‘Ë¡¢÷Èπ‡ªìπº≈„Àâ®”π«π¬Õ¥¢â“«∑’Ë‡°‘¥¢÷Èπ≈¥≈ß ·≈–

¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π∑“ß ∂‘µ‘ ‚¥¬

æ∫«à“∑’ËÕ—µ√“ à«π§«“¡‡¢â¡¢âπ 5:9 ¡’®”π«π¬Õ¥ 2.44

¬Õ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫®”π«π¬Õ¥„πÕ“À“√‡æ“–

‡≈’È¬ß∑’Ë‰¡à„ à CF ¡’®”π«π¬Õ¥¢â“« Ÿß∑’Ë ÿ¥ §◊Õ 8.15

¬Õ¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2:9 ∑”„Àâ®”π«π¬Õ¥≈¥

≈ßª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå §◊Õ ¡’®”π«π¬Õ¥∑’Ë‡°‘¥

¢÷Èπ‡∑à“°—∫ 5.13 ¬Õ¥

º≈°“√»÷°…“Õ—µ√“°“√µ“¬¢Õß¬Õ¥¢â“« ‡¡◊ËÕ

‡æ“–‡≈’È¬ß∫πÕ“À“√ MS ∑’Ëº ¡ CF ¢Õß‡™◊ÈÕ√“ P. oryzae

æ∫«à“Õ—µ√“°“√µ“¬¢Õß¬Õ¥¢â“«®–‡æ‘Ë¡ Ÿß¢÷Èπ µ“¡

√–¥—∫§«“¡‡¢â¡¢âπ¢Õß CF ∑’Ë‡æ‘Ë¡¢÷Èπ„πÕ“À“√∑’Ë‰¡à„ à

CF æ∫«à“‰¡à¡’°“√µ“¬¢Õß¬Õ¥¢â“«‡°‘¥¢÷Èπ ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫∑’Ë§«“¡‡¢â¡¢âπ¢Õß CF 5:9 ®–¡’Õ—µ√“°“√

µ“¬¢Õß¬Õ¥¢â“« Ÿß∑’Ë ÿ¥§◊Õ√–¥—∫ 3.53 „π¢≥–∑’Ë

Õ—µ√“ à«π§«“¡‡¢â¡¢âπ 2:9 °àÕ„Àâ‡°‘¥°“√µ“¬¢Õß¢â“«

„π√–¥—∫ 2.63 ´÷Ëß‡æ‘Ë¡¢÷Èπª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå

®“°Õ“À“√ª°µ‘∑’Ë‰¡à„ à CF (Figure 1)

 ”À√—∫º≈¢Õß™à«ß√–¬–‡«≈“∑’Ë„™â„π°“√‡æ“–

‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’µàÕ°“√æ—≤π“°“√‡°‘¥¬Õ¥¢â“« (Table 2)

æ∫«à“‡¡◊ËÕ√–¬–‡«≈“∑’Ë„™â‡æ“–‡≈’È¬ß‡æ‘Ë¡¢÷Èπ ∑”„Àâ§«“¡

 Ÿß¢Õß¬Õ¥¢â“« ®”π«π¬Õ¥¢â“«∑’Ë‡°‘¥¢÷Èπ ·≈–Õ—µ√“

°“√µ“¬¢Õß¬Õ¥¢â“« ¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ·≈–¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π∑“ß ∂‘µ‘ √–¬–‡«≈“°“√

‡æ“–‡≈’È¬ß 4  —ª¥“Àå ®–∑”„Àâ¬Õ¥¢â“«¡’§«“¡ Ÿß

·≈–®”π«π¬Õ¥ Ÿß ÿ¥ §◊Õ 2.58 ™¡. ·≈– 7.12 ¬Õ¥

·µà∑”„Àâ¡’Õ—µ√“°“√µ“¬ Ÿß ÿ¥¥â«¬‡™àπ°—π §◊Õ ¡’Õ—µ√“

°“√µ“¬Õ¬Ÿà∑’Ë√–¥—∫ 2.70 À√◊Õ¡’‡ªÕ√å‡ Á́πµå‡π◊ÈÕ‡¬◊ËÕ

‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ª√–¡“≥ 50 ‡ªÕ√å‡´Áπµå Õ¬à“ß‰√

°Áµ“¡®“°º≈°“√∑¥≈Õß æ∫«à“∑’ËÕ“¬ÿ°“√‡æ“–‡≈’È¬ß 3-4

 —ª¥“Àå Õ—µ√“°“√µ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ ´÷Ëß«—¥‚¥¬æ‘®“√≥“

®“°√–¥—∫°“√‡°‘¥ ’πÈ”µ“≈¢Õß¬Õ¥¢â“«‰¡à¡’§«“¡·µ°

µà“ß°—π„π∑“ß ∂‘µ‘ ·µà·µ°µà“ß®“°Õ“¬ÿ°“√‡æ“–‡≈’È¬ß 1-

2  —ª¥“Àå æ∫«à“‡¡◊ËÕ∑”°“√‡æ“–‡≈’È¬ß¬Õ¥¢â“«‡ªìπ

Table 2 Height number and survival of rice shoots variety KDML105 after culturing on MS medium

containing 6 concentrations of culture filtrate of P. oryzae for four  different culturing periods.

Culturing period Height of shoot Number of shoot Survival of shoot

(weeks) (cm) (0-4)

1 1.76 c1/ 2.92 d 1.29 c

2 1.78 c 4.39 c 2.25 b

3 2.23 b 5.83 b 2.63 a

4 2.58 a 7.12 a 2.70 a

CV (%) 56.45 47.14 29.15

F-test ** ** **

1/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT
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‡«≈“π“π 3-4  —ª¥“Àå µâπ¢â“«∑’Ë‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈

π—Èπ  “¡“√∂æ—≤π“‡°‘¥¬Õ¥„À¡à‰¥â ¡’≈—°…≥–‡ªìπµÿà¡

‡≈Á° Ê  ’‡¢’¬«‡°‘¥¢÷Èπ (Figure 2)

º≈¢Õß culture filtrate µàÕæ—≤π“°“√¢Õß·§≈≈— 

¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105

º≈¢Õß culture filtrate µàÕ¢π“¥¢Õß·§≈≈—  :

º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘§à“‡©≈’Ë¬¢Õß¢π“¥

·§≈≈— ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡¡≈Á¥¢â“« æ—π∏ÿå¢“«¥Õ°

¡–≈‘ 105 ∫πÕ“À“√ Ÿµ√™—°π”„Àâ‡°‘¥·§≈≈— ∑’Ëº ¡

CF ¢Õß‡™◊ÈÕ√“ P. oryzae ∑’ËÕ—µ√“ à«π§«“¡‡¢â¡¢âπ 6

√–¥—∫ (Table 3 ·≈– Figure 3) æ∫«à“¢π“¥¢Õß

·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ëº ¡ CF ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπµà“ßÊ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

¬‘Ëß∑“ß ∂‘µ‘ ‡¡◊ËÕ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß CF ‡æ‘Ë¡¢÷Èπ

∑”„Àâ¢π“¥¢Õß·§≈≈— ¡’·π«‚πâ¡≈¥≈ß ∑’ËÕ—µ√“ à«π

§«“¡‡¢â¡¢âπ 5:9 ·§≈≈— ¡’¢π“¥‡≈Á°∑’Ë ÿ¥ §◊Õ¡’¢π“¥

Õ¬Ÿà√–¥—∫ 2.06 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß

„πÕ“À“√∑’Ë‰¡à„ à CF æ∫«à“¡’¢π“¥·§≈≈— Õ¬Ÿà∑’Ë√–¥—∫

2.90 ´÷Ëß¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

∑’ËÕ—µ√“ à«π§«“¡‡¢â¡¢âπ 2:9 3:9 ·≈– 4:9 ¢π“¥¢Õß

·§≈≈— ‰¡à¡’§«“¡·µ°µà“ß°—π„π∑“ß ∂‘µ‘ ‚¥¬¡’¢π“¥

Figure 1 Response of rice shoots to 6 concentra-

tions of culture filtrate of P. oryzae

Khon Kaen isolate in vitro.

above. at 2 weeks after culturing

below. at 3 weeks after culturing

Figure 2 Rice shoots emerged from brown tissue

after culturing in medium containing

culture filtrate of P. oryzae Khon Kaen

isolate for 3 weeks.

above. at concentration of CF 4 : 9

below. at concentration of CF 5 : 9
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Figure 3 Response of rice callus variety KDML

105 after culturing on medium

containing 6 concentrations of culture

filtrate of P. oryzae Khon Kaen isolate.

above. at 21 days after culturing

below. at 35 days after culturing

Figure 4 Regeneration of rice callus variety

KDML 105 after culturing on

regeneration medium containing 6

concentrations of culture filtrate of

P. oryzae Khon Kaen isolate.

above. at 7 days after culturing

below. at 12 days after culturing

º≈¢Õß culture filtrate µàÕ°“√¡’™’«‘µ¢Õß

·§≈≈— „π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ :

„π°“√»÷°…“§«“¡¡’™’«‘µ√Õ¥¢Õß·§≈≈— 

æ‘®“√≥“®“° ’¢Õß·§≈≈—  °“√‡°‘¥ ’πÈ”µ“≈¢Õß·§≈≈— 

·≈–°“√‡°‘¥®ÿ¥ ’‡¢’¬« (green spot) ∫π°âÕπ·§≈≈— 

÷́Ëß®–ª√“°Ø„Àâ‡ÀÁπ„π™à«ß√–¬–‡«≈“¢Õß°“√‡æ“–‡≈’È¬ß

´÷Ëß§à“‡©≈’Ë¬¢Õß√–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈—  ‡ªÕ√å‡´Áπµå

°“√‡°‘¥ ’πÈ”µ“≈ ·≈–‡°‘¥®ÿ¥ ’‡¢’¬«¢Õß·§≈≈—  ‡¡◊ËÕ

‡æ“–‡≈’È¬ß·§≈≈— ∫πÕ“À“√∑’Ë¡’ CF √–¥—∫§«“¡‡¢â¡

¢âπµà“ßÊ (Table 3) æ∫«à“√–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈— 

¢Õß·§≈≈— Õ¬Ÿà∑’Ë√–¥—∫ 2.66 2.62 ·≈– 2.56 µ“¡≈”¥—∫

º≈¢Õß√–¬–‡«≈“∑’Ë„™â„π°“√‡æ“–‡≈’È¬ß∑’Ë¡’µàÕ

¢π“¥¢Õß·§≈≈—  (Table 4) æ∫«à“‡¡◊ËÕ√–¬–‡«≈“°“√

‡æ“–‡≈’È¬ß‡æ‘Ë¡¢÷Èπ·§≈≈— ¡’¢π“¥‚µ¢÷Èπ¥â«¬ ‚¥¬∑’Ë°“√

‡æ“–‡≈’È¬ß·§≈≈— ‡ªìπ√–¬–‡«≈“ 35 «—π®–¡’¢π“¥

·§≈≈— ‚µ∑’Ë ÿ¥ §◊Õ¡’¢π“¥·§≈≈— Õ¬Ÿà∑’Ë√–¥—∫ 3.65

√Õß≈ß¡“§◊Õ√–¬–‡«≈“‡æ“–‡≈’È¬ß 28 «—π ´÷Ëß·§≈≈— 

®–¡’¢π“¥‚µÕ¬Ÿà„π√–¥—∫ 3.23 ´÷Ëß·µ°µà“ßÕ¬à“ß¡’π—¬

 ”§—≠¬‘Ëß„π∑“ß ∂‘µ‘ °—∫°“√‡æ“–‡≈’È¬ß„π√–¬–‡«≈“ 11

«—π ´÷Ëß¡’¢π“¥·§≈≈— ‡≈Á°∑’Ë ÿ¥Õ¬Ÿà„π√–¥—∫ 1.47
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Table 3 Size, color and survival of rice calli variety KDML105 after culturing on callus induction

medium containing 6 concentrations of culture filtrate of P. oryzae for five different culturing

periods.

Concentration ratio Size1/ Color2/ Survival3/ Green spot

of CF : Medium (1-4) appearance (1-4) formation

(v/v) (1-5) (%)

0 : 9 2.90 a4/ 3.82 a 1.02 d 10.70 a

1 : 9 2.34 bc 2.78 b 1.70 c 3.30 b

2 : 9 2.66 ab 2.62 b 1.90 bc 3.60 b

3 : 9 2.62 ab 2.58 b 2.04 b 3.10 b

4 : 9 2.56 ab 2.66 b 2.18 ab 2.40 b

5 : 9 2.06 c 2.32 b 2.40 a 0.80 b

CV (%) 25.89 36.76 30.15 224.42

F-test ** ** ** **

1/ Size of cullus were divided into four scales by diameter as follows,
1 = 0-0.2 cm, 2 = 0.26-0.50 cm, 3 = 0.51-0.75 cm, 4 = <0.76 cm.

2/ Color appearance of callus was divided into four scales by appearance of brown, yellow and green spot formation.
1 = brown, 2 = yellow and brown, 3 = yellow, 4 = yellow and brown and green spot formation 5 = yellow and
greenspot formation.

3/ Rate of survival of calli was rated by percent of brown color appearance,
1 = 0-25% brown, 2 = 26-50% brown, 3 = 51-75% brown, 4 = <75% brown.

4/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT

∑’Ë§«“¡‡¢â¡¢âπ¢Õß CF √–¥—∫µà“ßÊ ‰¡à¡’§«“¡·µ°

µà“ß°—π„π∑“ß ∂‘µ‘ ·µà¡’§«“¡·µ°µà“ß®“°·§≈≈— ∑’Ë

‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à CF Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π

∑“ß ∂‘µ‘ ‚¥¬∑’Ë·§≈≈— „π∑ÿ°Ê √–¥—∫§«“¡‡¢â¡¢âπ¢Õß

CF ®–· ¥ß ’‡À≈◊ÕßªππÈ”µ“≈ª√“°ØÕÕ°¡“„Àâ‡ÀÁπ

ª√–¡“≥ 25-50 ‡ªÕ√å‡´Áπµå¢Õß°âÕπ·§≈≈—  ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à CF

®–¡’ ’‡À≈◊Õß·≈–¡’®ÿ¥ ’‡¢’¬«‡°‘¥¢÷Èπ

®“°°“√∑¥≈Õßæ∫«à“√–¬–‡«≈“∑’Ë„™â„π°“√

‡æ“–‡≈’È¬ß¡’º≈µàÕ°“√æ—≤π“¢Õß·§≈≈—  ∑’ËÕ“¬ÿ°“√

‡æ“–‡≈’È¬ß 28 «—π·≈– 35 «—π ∑”„Àâ√–¥—∫°“√‡°‘¥ ’

¢Õß·§≈≈— ¡’§à“ Ÿß §◊Õ 3.07 ·≈– 3.22 µ“¡≈”¥—∫

À¡“¬§«“¡«à“‰¥â·§≈≈— ∑’Ë¡’ ’‡À≈◊Õß·≈–¡’®ÿ¥ ’‡¢’¬«

‡°‘¥¢÷Èπ ´÷Ëß‡ªìπ≈—°…≥–¢Õß·§≈≈— ∑’Ë¡’§ÿ≥¿“æ æ√âÕ¡

∑’Ë®–æ—≤π“‡ªìπµâπ‰¥âµàÕ‰ª

º≈¢Õß CF ∑’Ë¡’µàÕ°“√¡’™’«‘µ√Õ¥¢Õß·§≈≈— 

· ¥ßÕ¬Ÿà„π Table 3 æ∫«à“‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß CF

‡æ‘Ë¡¢÷Èπ ®–∑”„ÀâÕ—µ√“°“√µ“¬¢Õß·§≈≈—  Ÿß¢÷Èπ¥â«¬

·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠„π∑“ß ∂‘µ‘ ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ 1:9 ·≈– 2:9 ¡’Õ—µ√“°“√µ“¬¢Õß

·§≈≈— Õ¬Ÿà∑’Ë√–¥—∫ 1.07 ·≈– 1.90 °≈à“«§◊Õ ¡’

‡ªÕ√å‡´Áπµå°“√µ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ·§≈≈— ª√–¡“≥ 20-50
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Table 4 Size, color and survival of rice calli variety KDML105 after culturing on callus induction media

containing 6 concentrations of culture filtrate of P. oryzae for five different culturing periods.

Culturing period Size Color Survival Green Spot

(days) (1-4) appearance (1-4) formation

(1-5) (%)

11 1.47 e1/ 2.62 b 1.35 d 0.0 b

14 1.78 d 2.53 b 1.60 c 0.58 b

21 2.48 c 2.55 b 1.92 b 3.67 b

28 3.23 b 3.07 a 2.15 a 4.25 b

35 3.65 a 3.22 a 2.35 a 11.42 a

CV (%) 25.89 36.76 30.15 224.42

F-test ** ** ** **

1/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT.

‡ªÕ√å‡´Áπµå¢Õß°âÕπ·§≈≈—  ·≈–‡¡◊ËÕÕ“¬ÿ°“√‡æ“–‡≈’È¬ß

‡æ‘Ë¡¢÷Èπ®–∑”„Àâ‡ªÕ√å‡´Áπµå°“√µ“¬‡æ‘Ë¡¢÷Èπ¥â«¬ ‚¥¬

æ∫«à“∑’ËÕ“¬ÿ°“√‡æ“–‡≈’È¬ß 28 «—π ·≈– 35 «—π®–¡’

Õ—µ√“°“√µ“¬Õ¬Ÿà∑’Ë√–¥—∫ 2.15 ·≈– 2.35 µ“¡≈”¥—∫

´÷ËßÀ¡“¬§«“¡«à“¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ‡¬◊ËÕ¢Õß·§≈≈— ∑’Ë

‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ª√–¡“≥ 50-70% ¢Õß°âÕπ·§≈≈— 

 ”À√—∫°“√‡°‘¥®ÿ¥ ’‡¢’¬«∫π·§≈≈—  æ∫«à“∑’Ë

Õ—µ√“ à«π§«“¡‡¢â¡¢âπ¢Õß CF √–¥—∫µà“ßÊ

‡ªÕ√å‡´Áπµå¢Õß°“√‡°‘¥®ÿ¥ ’‡¢’¬«∫π°âÕπ·§≈≈—  ‰¡à¡’

§«“¡·µ°µà“ß°—π„π∑“ß ∂‘µ‘ ·µà¡’§«“¡·µ°µà“ß

√–À«à“ß®ÿ¥ ’‡¢’¬«∑’Ë‡°‘¥¢÷Èπ∫π·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„π

Õ“À“√∑’Ë„ à CF °—∫·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à

„ à CF ‚¥¬∑’Ë·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à CF

¡’®ÿ¥ ’‡¢’¬«‡°‘¥¢÷Èπ 10.70 ‡ªÕ√å‡´Áπµå‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë¡’ CF ®–¡’®ÿ¥ ’

‡¢’¬«‡°‘¥¢÷Èπ µ—Èß·µà 0.80-3.60 ‡ªÕ√å‡´Áπµå ·µà‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫‡©æ“–·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë„ à CF

æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß CF 2:9 ®–∑”„Àâ

·§≈≈— ‡°‘¥®ÿ¥ ’‡¢’¬« Ÿß∑’Ë ÿ¥ §◊Õ 3.6% º≈°“√

∑¥≈Õßæ∫«à“‡¡◊ËÕÕ“¬ÿ°“√‡æ“–‡≈’È¬ßπ“π¢÷Èπ ®–¡’

ª√‘¡“≥°“√‡°‘¥®ÿ¥ ’‡¢’¬«‡æ‘Ë¡¢÷Èπ ‚¥¬∑’ËÕ“¬ÿ°“√‡æ“–‡≈’È¬ß

35 «—π®–‡°‘¥®ÿ¥ ’‡¢’¬« Ÿß∑’Ë ÿ¥§◊Õ 11.42 ‡ªÕ√å‡´Áπµå

º≈¢Õß culture filtrate µàÕ°“√æ—≤π“‰ª‡ªìπ¬Õ¥

¢Õß·§≈≈— ¢â“«æ—π∏ÿå¢“«¥Õ°¡–‡≈‘ 105

º≈¢Õß culture filtrate µàÕ§ÿ≥¿“æ¢Õß

·§≈≈—  : „π°“√»÷°…“º≈¢Õß CF ∑’Ë¡’µàÕ§ÿ≥¿“æ¢Õß

·§≈≈— ‰¥âæ‘®“√≥“®“° ’¢Õß·§≈≈— ∑’Ëª√“°Ø„Àâ‡ÀÁπ

„π™à«ß√–¬–‡«≈“¢Õß°“√‡æ“–‡≈’È¬ß ´÷Ëß§à“‡©≈’Ë¬¢Õß

√–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈—  ‡¡◊ËÕ‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë¡’

CF (Table 5) æ∫«à“‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß CF „π

Õ“À“√‡æ“–‡≈’È¬ß‡æ‘Ë¡¢÷Èπ √–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈— 

®–≈¥≈ß ·≈–√–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈— ∑’Ë§«“¡‡¢â¡

¢âπ¢Õß CF √–¥—∫µà“ßÊ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬
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Table 5 Color appearance and survival of calli and number of shoot regenerated after culturing rice calli

variety KDML105 on regeneration medium containing 6 concentrations of culture filtrate of

P. oryzae for four different culturing periods.

Concentration ratio Color Survival Percent of shoot

of CF : media appearance (1-4) regenerated

(v/v) (1-4)

0 : 9 4.26 a1/ 1.18 e 40.0

1 : 9 3.36 b 1.71 d 8.75

2 : 9 3.35 b 2.11 c 12.50

3 : 9 2.95 c 2.45 b 5.00

4 : 9 2.53 d 2.63 ab 3.75

5 : 9 2.58 d 2.78 a 5.00

CV (%) 25.68 29.95 -

F-test ** ** -

1/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT.

 ”§—≠„π∑“ß ∂‘µ‘ ·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à

CF ®–¡’§à“√–¥—∫°“√‡°‘¥ ’ Ÿß ÿ¥§◊Õ√–¥—∫ 4.26 ´÷Ëß

·§≈≈— ∑’Ë‰¥â®–¡’ ’‡À≈◊Õß·≈–¡’ ’‡¢’¬«‡°‘¥¢÷Èπ∫π°âÕπ

·§≈≈—  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„π

Õ“À“√∑’Ë„ à CF ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 5:9 ·§≈≈— ∑’Ë

‰¥â®–¡’§à“√–¥—∫°“√‡°‘¥ ’µË” ÿ¥ §◊Õ √–¥—∫ 2.58 ´÷Ëß

·§≈≈— ∑’Ë‰¥â®–¡’ ’πÈ”µ“≈ªπ‡À≈◊Õß ®“°º≈°“√

∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“√–¬–‡«≈“∑’Ë„™â„π°“√‡æ“–‡≈’È¬ß

·§≈≈— ∑’Ë 21 «—π®–∑”„Àâ‰¥â·§≈≈— ∑’Ë¡’§ÿ≥¿“æµË”∑’Ë ÿ¥

§◊Õ ¡’√–¥—∫°“√‡°‘¥ ’¢Õß·§≈≈— ∑’Ë√–¥—∫ 2.86

·§≈≈— ∑’Ë‰¥â®–‡√‘Ë¡¡’ ’πÈ”µ“≈ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

·§≈≈— ∑’Ë„™â‡«≈“‡æ“–‡≈’È¬ß 4 «—π ®–¡’ ’‡À≈◊Õß·≈–¡’

®ÿ¥ ’‡¢’¬« (Figure 4)

º≈¢Õß culture filtrate µàÕ°“√¡’™’«‘µ√Õ¥

¢Õß·§≈≈—  : º≈¢Õß CF ∑’Ë¡’µàÕ°“√¡’™’«‘µ√Õ¥¢Õß

·§≈≈— æ‘®“√≥“®“°°“√‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¢Õß

·§≈≈—  ·≈–°“√æ—≤π“‰ª‡ªìπ¬Õ¥ (regeneration) ∑’Ë

ª√“°Ø„Àâ‡ÀÁπ„π™à«ß√–¬–‡«≈“¢Õß°“√‡æ“–‡≈’È¬ß æ∫

«à“‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß CF ‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√µ“¬

¢Õß·§≈≈— ®–‡æ‘Ë¡¢÷Èπ·≈–¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 5) ∑’Ë§«“¡‡¢â¡¢âπ¢Õß CF

5:9 §à“Õ—µ√“°“√‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¡’§à“ Ÿß∑’Ë ÿ¥ §◊Õ

2.78 À√◊Õ·§≈≈— ‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ª√–¡“≥ 50-75

‡ªÕ√å‡´Áπµå¢Õß°âÕπ·§≈≈—  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à CF æ∫«à“§à“

Õ—µ√“°“√‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ¡’§à“µË” ÿ¥ §◊Õ 1:18 §◊Õ

¡’ à«π¢Õß·§≈≈— ∑’Ë‡ªìπ ’πÈ”µ“≈ Õ¬Ÿà√–À«à“ß 0.25

‡ªÕ√å‡´Áπµå¢Õß°âÕπ·§≈≈—  º≈°“√∑¥≈Õßæ∫«à“ ‡¡◊ËÕ

Õ“¬ÿ°“√‡æ“–‡≈’È¬ßπ“π¢÷Èπ ®–∑”„ÀâÕ—µ√“°“√µ“¬¢Õß

·§≈≈— ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’ËÕ“¬ÿ°“√

‡æ“–‡≈’È¬ß 21 «—π ®–¡’Õ—µ√“°“√µ“¬¢Õß·§≈≈— ∑’Ë

√–¥—∫ Ÿß∑’Ë ÿ¥ §◊Õ 2.70 À√◊Õ¡’‡ªÕ√å‡´Áπµå°“√‡ª≈’Ë¬π
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Table 6 Color appearance and survival of calli and number of shoot regenerated after culturing rice calli

variety KDML105 on regeneration medium containing 6 concentrations of culture filtrate of

P. oryzae for four different culturing periods.

Culturing periods Color appearance Survival Percent of shoot

(days) (1-4) (1-4) regenerated

4 3.37 a1/ 1.55 d 1.6

7 3.29 a 2.01 c 5.0

12 3.16 a 2.31 b 20.8

21 2.86 b 2.70 a 22.5

CV (%) 25.68 29.95 -

F-test ** ** -

1/ Any two mean in the same column having a common letter are not significantly different at 1% level of probability
by DMRT.

‡ªìπ ’πÈ”µ“≈ ª√–¡“≥ 50-75 ‡ªÕ√å‡´Áπµå (Table 6)

 ”À√—∫°“√æ—≤π“°“√‡°‘¥¬Õ¥¢Õß·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß

„πÕ“À“√∑’Ë¡’ CF ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ æ∫«à“

‰¡à¡’§«“¡·µ°µà“ß„π∑“ß ∂‘µ‘ ·µà¡’§«“¡·µ°µà“ß®“°

·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à¡’ CF ∑’Ë√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß CF 2:9 ®–¡’‡ªÕ√å‡´Áπµå°“√‡°‘¥‡ªìπµâπ∑’Ë

 Ÿß∑’Ë ÿ¥ §◊Õ 12.50 ‡ªÕ√å‡´Áπµå ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à„ à CF ¡’‡ªÕ√å‡´Áπµå

°“√æ—≤π“‡ªìπµâπ Ÿß∑’Ë ÿ¥ §◊Õ 40.0 ‡ªÕ√å‡´Áπµå °“√

‡æ“–‡≈’È¬ß‡ªìπ√–¬–‡«≈“ 21 «—π ®–∑”„Àâ·§≈≈— 

æ—≤π“‡ªìπµâπ Ÿß∑’Ë ÿ¥ §◊Õ 22.5 ‡ªÕ√å‡´Áπµå

«‘®“√≥å ·≈– √ÿª

¡’√“¬ß“π‡°’Ë¬«°—∫∫∑∫“∑¢Õß “√æ‘…∑’Ë √â“ß

‚¥¬‡™◊ÈÕ√“ P. oryzae ∑’Ë¡’µàÕ°“√‡°‘¥‚√§„∫‰À¡â‰«â¥—ßπ’È

1)  “√æ‘…‚¥¬‡©æ“– tenuazonic acid  “¡“√∂°àÕ„Àâ

‡°‘¥Õ“°“√·º≈ ’πÈ”µ“≈∑’Ë¡’≈—°…≥–§≈â“¬§≈÷ß°—∫

Õ“°“√¢Õß·º≈‚√§„∫‰À¡â ∑’Ë‡°‘¥®“°°“√‡¢â“∑”≈“¬

¢Õß‡™◊ÈÕ ·≈– “¡“√∂°≈à“«‰¥â«à“ “√æ‘…™π‘¥π’È¡’∫∑

∫“∑∑’Ë ”§—≠µàÕ°“√‡°‘¥‚√§„∫‰À¡â (Umetsu et al.,

1972 ; Singburaudom et al., 1995) 2)  “√æ‘…

 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß à«πµà“ßÊ ¢Õßµâπ

¢â“«‰¥â ´÷Ëß¡’√“¬ß“π‰«â‡ªìπ®”π«π¡“°‰¥â·°à  “√æ‘…

tenuazonic acid ∑’Ë§«“¡‡¢â¡¢âπ 50 ppm  “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õßµâπ°≈â“¢â“«‰¥â 100 ‡ªÕ√å‡´Áπµå

(Umetsu et al., 1972)  “√æ‘… tenuazonic acid ∑’Ë

§«“¡‡¢â¡¢âπ 200 ppm  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß

¬Õ¥·≈–√“°‰¥â 72.5 ‡ªÕ√å‡´Áπµå „π¢≥–∑’Ë§«“¡‡¢â¡

¢âπ∑’Ë 5 ppm ·≈– 40 ppm ®–°√–µÿâπ°“√¬◊¥µ—«¢Õß√“°

(Iwasaki et al., 1972) ¡’√“¬ß“π«à“ culture filtrate (CF)

¢Õß‡™◊ÈÕ√“ P. oryzae ®”π«π 20 isolate  “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õßµâπ°≈â“¢â“«‰¥â (Chen et al., 1989)·≈–

Arase et al., (1990) ‰¥â√“¬ß“π‰«â«à“ “√æ‘…∑’Ë·¬°‰¥â

®“° CF ¢Õß‡™◊ÈÕ√“ P. oryzae  “¡“√∂‰ª¬—∫¬—Èß°“√

‡®√‘≠¢Õß√“°¢â“«‰¥â‡™àπ‡¥’¬«°—π ´÷Ëß®“°√“¬ß“π

∑—ÈßÀ¡¥π’È‡ªìπ°“√»÷°…“º≈¢Õß “√æ‘…∑’Ë¡’µàÕ‡π◊ÈÕ‡¬◊ËÕ

¢â“«„π in vivo ®“°°“√»÷°…“º≈¢Õß CF ¢Õß‡™◊ÈÕ√“
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P. oryzae ∑’Ë¡’µàÕ°“√æ—≤π“¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«„π in vitro

§√—Èßπ’È · ¥ß„Àâ‡ÀÁπ«à“ °“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«

µàÕ “√æ‘…„π in vitro ¡’§«“¡ Õ¥§≈âÕß°—∫°“√µÕ∫

 πÕßµàÕ “√æ‘…„π in vivo ‚¥¬æ∫«à“ “√æ‘…∑’ËÕ¬Ÿà„π

CF  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õßµâπ¢â“«‰¥â

‡¡◊ËÕ‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¢â“«≈ß„πÕ“À“√™—°π”„Àâ

‡°‘¥¬Õ¥À≈“¬¬Õ¥ ∑’Ë¡’ “√æ‘…„π√Ÿª¢Õß CF „ à≈ß‰ª

„π√–¥—∫§«“¡‡¢â¡¢âπµà“ß Ê ∑”„Àâ§«“¡ Ÿß¢Õß¬Õ¥¢â“«

·≈–®”π«π°“√·µ°¬Õ¥¢Õßµâπ¢â“«≈¥≈ß ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ¢â“«∑’Ë‡æ“–‡≈’È¬ß„π

Õ“À“√∑’Ë‰¡à„ à “√æ‘…¢Õß‡™◊ÈÕ√“ √–¥—∫°“√µÕ∫ πÕß

¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«µàÕ “√æ‘…®–‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß “√æ‘…∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

 Ÿß Ê ®–°àÕ„Àâ‡°‘¥°“√µ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“« ´÷Ëß —ß‡°µ

‰¥â®“°‡π◊ÈÕ‡¬◊ËÕ¢â“«®–‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ·≈–µ“¬‰ª

„π∑’Ë ÿ¥ º≈¢Õß “√æ‘…∑’Ë¡’µàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß

µâπ¢â“« ‰¥â¡’ºŸâ»÷°…“·≈–Õ∏‘∫“¬‰«â¥—ßπ’È Kozaka et al.

(1985) ‰¥â –°—¥ “√æ‘…∫√‘ ÿ∑∏‘Ï®“° CF ¢Õß‡™◊ÈÕ√“

P.oryzae æ∫«à“‡ªìπ “√æ«° glycopeptide ∑’Ëª√–°Õ∫

¥â«¬°√¥Õ–¡‘‚π 15 ™π‘¥ ‡¡◊ËÕπ”‰ª∑¥ Õ∫§«“¡

‡ªìπæ‘…°—∫µâπ¢â“«·≈â«æ∫«à“  “√æ‘…π’È‰ª¢—¥¢«“ß∑“ß

‡¥‘π¢ÕßπÈ”‚¥¬‡©æ“–µ√ß∫√‘‡«≥¢âÕ¢Õßµâπ¢â“« Lebrun

et al. (1988) √“¬ß“π‰«â«à“ tenuazonic acid  “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õßæ◊™‚¥¬‰ª√∫°«π¢∫«π°“√

 —ß‡§√“–Àå‚ª√µ’π∑’Ë√–¥—∫‰√‚∫‚´¡

®“°º≈°“√∑¥≈Õßπ’È·≈–®“°º≈°“√»÷°…“∑’Ë

ºà“π¡“  “¡“√∂°≈à“«‰¥â«à“Õ“°“√∑’Ë‡°‘¥®“° “√æ‘…

‡¡◊ËÕ„ à “√æ‘…≈ß∫π„∫¢â“« ®–·µ°µà“ß‰ª®“°Õ“°“√

∑’Ë ‡°‘¥¢÷Èπ°—∫‡π◊ÈÕ‡¬◊ËÕ¢â“«„π¢«¥‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

Õ“°“√∑’Ë ‡°‘¥∫π„∫¢â“«‡¡◊ËÕÀ¬¥ “√æ‘…‚¥¬„™â‰¡

‚§√ªî‡ªìµ ®–°àÕ„Àâ‡°‘¥Õ“°“√·º≈‚√§§≈â“¬Õ“°“√

·º≈‚√§„∫‰À¡â ·≈–Õ“°“√∑’Ë‡°‘¥®“°°“√©’¥æàπ “√

æ‘…≈ß∫π„∫¢â“«®–‡°‘¥Õ“°“√‡ªìπ®ÿ¥‡´≈≈åµ“¬ ’πÈ”µ“≈

(Singburaudom et al., 1995; Chaudhary et al., 1995)

„π¢≥–∑’ËÕ“°“√∑’Ë‡°‘¥¢÷Èπ°—∫‡π◊ÈÕ‡¬◊ËÕ¢â“«„π¢«¥‡æ“–

‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ ®–· ¥ßÕÕ°„π≈—°…≥–¢Õß°“√¬—∫¬—Èß

°“√‡®√‘≠‡µ‘∫‚µ °“√‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¢Õß‡π◊ÈÕ‡¬◊ËÕ

´÷ËßÕ“®Õ∏‘∫“¬‰¥â«à“µ”·Àπàß∑’Ë “√æ‘…‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕ

æ◊™π—Èπ ·µ°µà“ß°—π ∑”„Àâ°“√µÕ∫ πÕßµàÕ “√æ‘…

·µ°µà“ß°—π¥â«¬

®“° ¡¡ÿµ‘∞“π‡¥’¬«°—πµ“¡∑’Ë°≈à“«¡“·≈â««à“

∫∑∫“∑¢Õß “√æ‘…ª√–°“√Àπ÷Ëß §◊Õ  “¡“√∂¬—∫¬—Èß

°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“« à«πµà“ßÊ ‰¥â ¥—ßπ—Èπ

 “√æ‘…πà“®–µâÕß “¡“√∂¬—∫¬—Èß°“√æ—≤π“¢Õß·§≈≈— 

‰¥â‡™àπ‡¥’¬«°—π ®“°º≈°“√»÷°…“‰¥â™’È„Àâ‡ÀÁπ«à“

·§≈≈— ¢â“«¡’°“√µÕ∫ πÕßµàÕ “√æ‘…∑’Ë√–¥—∫§«“¡

‡¢â¡¢âπµà“ßÊ ·µ°µà“ß°—π √–¥—∫°“√µÕ∫ πÕßµàÕ

 “√æ‘… “¡“√∂æ‘®“√≥“‰¥â®“°¢π“¥¢Õß·§≈≈— ´÷Ëß

· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠

‡µ‘∫‚µ¢Õß·§≈≈—   ’¢Õß·§≈≈— ´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß

§«“¡¡’™’«‘µ¢Õß·§≈≈—  º≈°“√»÷°…“‰¥â· ¥ß„Àâ‡ÀÁπ

∂÷ß§«“¡ Õ¥§≈âÕß„π·π«∑“ß‡¥’¬«°—π °—∫°“√»÷°…“

°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“«°≈à“«§◊Õ ‡¡◊ËÕ§«“¡‡¢â¡

¢âπ¢Õß “√æ‘…‡æ‘Ë¡¢÷Èπ ¢π“¥¢Õß·§≈≈—   ’¢Õß

·§≈≈— ·≈–§«“¡¡’™’«‘µ¢Õß·§≈≈— ®–≈¥≈ß πÕ°®“°

π’È “√æ‘…¬—ß‰ª¡’º≈µàÕ°“√¬—∫¬—Èß°“√‡°‘¥‡ªìπ¬Õ¥¢Õß

·§≈≈—  ∑”„Àâ®”π«π°“√æ—≤π“‰ª‡ªìπ¬Õ¥¢Õß

·§≈≈— ≈¥≈ß¥â«¬

®“°º≈°“√∑¥≈Õßπ’È · ¥ß„Àâ‡ÀÁπ«à“‡π◊ÈÕ‡¬◊ËÕ

¢â“«∑—Èß„π√–¥—∫‡π◊ÈÕ‡¬◊ËÕ·≈–·§≈≈—  ¡’°“√µÕ∫ πÕß

µàÕ “√æ‘…¢Õß‡™◊ÈÕ√“ P. oryzae ‡¡◊ËÕ‡æ“–‡≈’È¬ß≈ß‰ª

„πÕ“À“√∑’Ë„ à “√æ‘…≈ß‰ª¥â«¬ √–¥—∫°“√µÕ∫ πÕß

¢÷ÈπÕ¬Ÿà°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√æ‘…·≈–™π‘¥¢Õß

‡π◊ÈÕ‡¬◊ËÕ ´÷Ëß®–¡’°“√µÕ∫ πÕßµàÕ “√æ‘…·µ°µà“ß°—π

≈—°…≥–∑’Ë„™â«—¥√–¥—∫°“√µÕ∫ πÕßÕ“®®–„™âÀ≈“¬Ê

≈—°…≥–§◊Õ 1) Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡π◊ÈÕ‡¬◊ËÕ 2)

®”π«π°“√‡æ‘Ë¡ª√‘¡“≥ À√◊Õ°“√·µ°¬Õ¥„À¡à ·≈– 3)

°“√‡ª≈’Ë¬π·ª≈ß ’¢Õß‡π◊ÈÕ‡¬◊ËÕ·≈–·§≈≈—  ´÷Ëß‡ªìπµ—«
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™’È∂÷ß§«“¡¡’™’«‘µ¢Õß‡π◊ÈÕ ‡¬◊ËÕ·≈–·§≈≈— ¢â“«„π

√–À«à“ß∑’Ë¡’°“√‡æ“–‡≈’È¬ß
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