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Abstract

Nowaday, microorganisms play the important role in agricultural system, especially the group of

bacteria called plant growth promoting rhizobacteria (PGPR). PGPR are widely studied because of

their potential for plant production under three characteristics. Firstly, PGPR act as biofertilizers

provide nitrogen via nitrogen fixation reaction, which can subsequently be used by the plants. Secondly,

phytostimulators can directly promote the growth of plant, usually by the production of hormones.

Finally, as biocontrol agents are able to protect plant from phyto-pathogenic organisms. PGPR can be

separated into 2 types based upon their localization; extracellular PGPR (ePGPR), existing in the

rhizosphere and intracellular PGPR (iPGPR), which exist inside root cells. For the binding of bacteria

to the plant, organic chemical such as N-acetyl
-
 homoserine lactone are secreted by a wide variety of

bacteria as a signaling. They can induce and enhance genes which involve in adhesion. This system is

called quorum sensing. Thereafter bacteria are attached to the plant root, this mechanism is somewhat

similar to biofilm production in the environment. Then the interaction between two partners is started.

On the other hand, the defense mechanism from plant to PGPR are to produce ethylene, jasmonic acid

(JA) and salicylic acid (SA) via the plant systemic acquired of resistance (SAR). The application of

PGPRs in agricultural system as inoculants are being very attractive as it would substantially reduce

the use of chemical fertilizers and pesticides. A growing number of PGPR are being marketed in the

developed countries such as EU and USA.
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 “¡“√∂ √â“ßŒÕ√å‚¡π„Àâæ◊™ (Phytostimulator) ·≈–¡’§«“¡ “¡“√∂§«∫§ÿ¡»—µ√Ÿæ◊™ (Biopesticide)  PGPR

 “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ 2 ª√–‡¿∑ µ“¡∫√‘‡«≥∑’ËÕ¬ŸàÕ“»—¬„π√–∫∫√“° ·≈–Õ“≥“‡¢µ√“° (rhizosphere)

‰¥â·°à Extracellular PGPR (ePGPR) ·≈– Intracellular PGPR (iPGPR)  ‚¥¬„π°“√‡¢â“ Ÿà√–∫∫√“°

π—Èπ‡√‘Ë¡®“°·∫§∑’‡√’¬®– àß —≠≠“≥ (signal) ÷́ËßÕ¬Ÿà„π√Ÿª “√Õ‘π∑√’¬å ‡™àπ „π°≈ÿà¡ N-acetyl
-
 homoserine

lactone √–∫∫°“√„™â “√Õ‘π∑√’¬å‡ªìπ —≠≠“≥„π°“√ ◊ËÕ “√√–À«à“ß‡´≈≈å¢Õß·∫§∑’‡√’¬¥â«¬°—π‡Õß‡√’¬°«à“

quorum sensing ‚¥¬ “√π’È®–‰ª°√–µÿâπ°“√∑”ß“π·≈–°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë ”§—≠ À≈—ß®“°·∫§∑’‡√’¬

√«¡°≈ÿà¡°—π‰¥â·≈â«®–‡§≈◊ËÕπ‡¢â“ Ÿà∫√‘‡«≥º‘«¢Õß√“° ÷́Ëßæ∫«à“‡ªìπ°≈‰°∑’Ë§≈â“¬°—∫°“√ √â“ß biofilm „π

 ‘Ëß·«¥≈âÕ¡Õ◊Ëπ Ê ®“°π—Èπæ◊™®–¡’°“√µÕ∫ πÕßµà“ß Ê ‚¥¬‡©æ“–°“√µÕ∫ πÕßµàÕ “√∫“ß™π‘¥∑’Ë PGPR

ª≈¥ª≈àÕ¬ÕÕ°¡“‚¥¬ºà“π√–∫∫∑’Ë‡√’¬°«à“ Systemic Acquired Resistance (SAR) ´÷Ëß‡ªìπ√–∫∫Àπ÷Ëß

¢Õß°“√ªÑÕß°—πµ—«‡Õß®“° ‘Ëß·ª≈°ª≈Õ¡  “√ ”§—≠∑’Ëº≈‘µ®“°ΩÉ“¬æ◊™‰¥â·°à ethylene, jasmonic acid

(JA) ·≈– salicylic acid (SA) °“√„™â·∫§∑’‡√’¬°≈ÿà¡ PGPR ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß ‚¥¬‡©æ“–°—∫ ¿“«–°“√≥å

ªí®®ÿ∫—π∑’Ë‡πâπ§«“¡‡ªìπ¡‘µ√°—∫ ‘Ëß·«¥≈âÕ¡ ´÷Ëß “¡“√∂„™â∑¥·∑πªÿÜ¬‡§¡’·≈– “√‡§¡’ª√“∫»µ√Ÿæ◊™

´÷Ëß„π°≈ÿà¡ª√–‡∑»∑’Ëæ—≤π“·≈â« ‡™àπ °≈ÿà¡ª√–‡∑» EU À√◊Õ À√—∞Õ‡¡√‘°“ ‰¥â¡’°“√æ—≤π“¢÷Èπ‡ªìπ°“√§â“

„π√Ÿª¢ÕßÀ—«‡™◊ÈÕ·≈â«

∫∑π”

°«à“ 20 ªï∑’Ëºà “π¡“°“√„™âªÿÜ¬ ‡§¡’„π√–∫∫

°“√‡°…µ√‰¥â‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ‚¥¬‡©≈’Ë¬Õ¬à“ß

πâÕ¬√âÕ¬≈– 3 µàÕªï ¥—ßπ—Èπ §«“¡µ◊Ëπµ—«∑’Ë¡’µàÕº≈

°√–∑∫‡™‘ß≈∫¢Õß°“√„™âªÿÜ¬‡§¡’ ‚¥¬‡©æ“–

¡Ÿ≈§à“°“√π”‡¢â“∑’Ë Ÿß¢÷Èπ À√◊Õ¡’º≈°√–∑∫µàÕ

‚§√ß √â“ß¢Õß¥‘π‡¡◊ËÕ¡’°“√„™âÕ¬à “ßµàÕ ‡π◊ËÕß

‡ªìπ‡«≈“π“π®÷ß‡°‘¥¢÷Èπ ªí®®ÿ∫—π„πÀ≈“¬ª√–‡∑»

‰¥â¡’°“√π”®ÿ≈‘π∑√’¬å¥‘π‚¥¬‡©æ“–·∫§∑’‡√’¬∑’Ë¡’

§ÿ≥ ¡∫—µ‘ ‡ªìπªÿÜ¬™’«¿“æ ‡™àπ ‰√‚´‡∫’¬¡

°—∫æ◊™µ√–°Ÿ≈∂—Ë«¡“„™â∑¥·∑π°—πÕ¬à“ß·æ√àÀ≈“¬

Õ¬à“ß‰√°Áµ“¡¥â«¬‡∑§‚π‚≈¬’¥â“πÕ≥Ÿæ—π∏ÿ»“ µ√å

∑’Ë∂Ÿ°æ—≤π“¢÷ÈπÕ¬à“ß√«¥‡√Á« ∑”„Àâ‡°‘¥°“√æ—≤π“

ª√– ‘∑∏‘¿“æ¢ÕßªÿÜ¬™’«¿“æ„Àâ Ÿß¬‘Ëß¢÷Èπ ª√–°Õ∫

°—∫∑”„Àâ‡°‘¥§«“¡‡¢â“„®≈÷° ÷́Èß¡“°¢÷Èπ ‚¥¬‡©æ“–

§«“¡ —¡æ—π∏å√–À«à“ß·∫§∑’‡√’¬·≈–æ◊™„π ¿“«–

æ÷Ëßæ“ (symbiosis) ¬‘Ëß‰ª°«à“π—Èπ®ÿ≈‘π∑√’¬å¥‘π°≈ÿà¡Õ◊Ëπ Ê

∑’Ë¡’ª√–‚¬™πåµàÕ°“√‡®√‘≠¢Õßæ◊™°Á∂Ÿ°§âπæ∫·≈–

¡’§«“¡‡¢â“„®¡“°¢÷Èπ¥â«¬ ª°µ‘¥‘π¡’®ÿ≈‘π∑√’¬å°≈ÿà¡

µà“ß Ê Õ“»—¬Õ¬Ÿà¡“°¡“¬ ‚¥¬„™â·À≈àß§“√å∫ÕπÀ√◊Õ

‰π‚µ√‡®π∑’Ë¡’Õ¬Ÿà„π¥‘π„π°“√‡®√‘≠‡µ‘∫‚µ ·≈–∑’Ë

æ∫‰¥â¡“°∑’Ë ÿ¥ §◊Õ „π¥‘π∑’ËÕ¬Ÿà√Õ∫Õ“≥“‡¢µ√“°æ◊™

À√◊Õ∑’Ë‡√’¬°«à“ rhizosphere √“°æ◊™®–ª≈¥ª≈àÕ¬ “√

Õ“À“√∑’Ë ”§—≠π“π“™π‘¥ ‚¥¬°≈ÿà¡¢Õß “√‡À≈à“π’È

‡√’¬°«à“ root exudates  Ÿà¥‘π„π∫√‘‡«≥√Õ∫ Ê ‰¥â·°à

°√¥Õ–¡‘‚π πÈ”µ“≈ ·≈–°√¥Õ‘π∑√’¬å ‡ªìπµâπ

´÷Ëß “√‡À≈à“π’È‡Õß®–‡ªìπ·À≈àßÕ“À“√·≈–æ≈—ßß“π∑’Ë

 ”§—≠¢Õß®ÿ≈‘π∑√’¬ ®ÿ≈‘π∑√’¬å∑’Ëæ∫∫√‘‡«≥Õ“≥“‡¢µ

√“°æ◊™ „π√–¥—∫§«“¡Àπ“·πàπ¡“°¢Õßª√–™“°√

¡—°®–æ∫„π√–¬–‡æ’¬ß 50 ‰¡‚§√‡¡µ√ ®“°∫√‘‡«≥

º‘«√“° „π¢≥–∑’Ë„π√–¬– 10 ‰¡‚§√‡¡µ√®“°

∫√‘‡«≥º‘«√“°  “¡“√∂æ∫®ÿ≈‘π∑√’¬å‰¥â∂÷ß®”π«π

1.2 x 108 ‡´≈≈åµàÕ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√ À√◊Õ

109 - 1012 ‡´≈≈åµàÕ°√—¡¥‘π ·≈–¬‘Ëß‰ª°«à“π—Èπ

√âÕ¬≈– 7 ∂÷ß 15 ¢Õßæ◊Èπ∑’Ëº‘«√“°®–∂Ÿ°§√Õ∫§√Õß

‚¥¬·∫§∑’‡√’¬ (Foster et al., 1983; Pinton et al.,

2001) ¥—ßπ—Èπ ªØ‘ —¡æ—π∏å∑’Ë‡¥àπ™—¥‰¡à«à“®–‡ªìπ‡™‘ß

∫«°À√◊Õ‡™‘ß≈∫®–‡√‘Ë¡®“°∫√‘‡«≥ rhizosphere π’È‡Õß

PGPR §◊ÕÕ–‰√

„π∫∑§«“¡π’È®–°≈à“«∂÷ß∫∑∫“∑‡™‘ß∫«°¢Õß
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