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Abstract

Antagonists, Streptomyces-15 and Trichoderma harzianum were selected from laboratory test
on inhibition of Ralstonia solanacearum, the causal agent of bacterial wilt of tomato. The two antagonists
were then evaluated for control of the disease in greenhouse. In each potted soil planted to tomato were
inoculated with R. solanacearum at concentration of 2 x 108 cfu/ml at 5 cc/pot and with or without
3,000 eggs of root-knot nematode (Meloidogyne incognita) per pot. Treatments of antagonists, single
or combined, composed of Streptomyces-15 cultured in peat moss and T. harzianum cultured in
steamed sorghum grain substrate, each amended at the rate of 10 g/pot. The fungicide copper oxychloride
was also used as a compared treatment. After 4 weeks, the results showed that T. harzianum gave better
control of the disease than Streptomyces did. Combined treatment of the two antagonists produced
greater disease control effect than single one. However, The presence of nematode reduced the
efficiency of the antagonists. Copper oxychloride could not reduce wilting incidence of tomato.
Treatments of the antagonists showed no effect on fresh shoot weight of tomato at 4 weeks.

Keywords: Antagonist, bacterial wilt of tomato, Ralstonia solanacearum, root-knot nematode,
Streptomyces, Trichoderma harzianum
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„π°√–∂“ß∫√√®ÿ¥‘π¶à“‡™◊ÈÕ∑’Ëª≈Ÿ°‡™◊ÈÕ·∫§∑’‡√’¬ R. solanaceaerum „π√Ÿª‡´≈≈å·¢«π≈Õ¬Àπ“·πàπ 2 x 108 cfu/ml
ª√‘¡“≥ 5 ¡≈./°√–∂“ß ÷́Ëß„ àÀ√◊Õ‰¡à„ à‰ â‡¥◊ÕπΩÕ¬√“°ª¡ Meloidogyne incognita 3,000‰¢à/°√–∂“ß ‚¥¬„ à
‡™◊ÈÕªØ‘ªí°…å Streptomyces-15 ∑’Ë‡≈’È¬ß„π peat moss ·≈–‡™◊ÈÕªØ‘ªí°…å T. harzianum ∑’Ë‡≈’È¬ß„π‡¡≈Á¥¢â“«øÉ“ßπ÷Ëß
∑—Èß„ à‡¥’Ë¬«·≈–„ à√à«¡°—π ª√‘¡“≥‡™◊ÈÕ≈– 10 ¡≈./°√–∂“ß ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â “√‡§¡’ copper oxychloride  ‡¡◊ËÕ
∑¥ Õ∫§√∫ 4  —ª¥“Àå æ∫«à“ ‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å T. harzianum ≈¥§«“¡√ÿπ·√ß¢Õß‚√§‡À’Ë¬«‡¢’¬«¢Õß¡–‡¢◊Õ
‡∑»‰¥â¥’°«à“ Streptomyces-15 °“√„™â‡™◊ÈÕªØ‘ªí°…å∑—Èß Õß√à«¡°—π¡’·π«‚πâ¡«à“¡’ª√– ‘∑∏‘¿“æ¡“°°«à“°“√„™â‡æ’¬ß
·∫∫‡¥’Ë¬«Ê ·µà‡¡◊ËÕ„π¥‘ππ—Èπ¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà√à«¡¥â«¬ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕªØ‘ªí°…å„π°“√§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«®–
≈¥≈ß  “√‡§¡’ copper oxychloride ‰¡à “¡“√∂≈¥§«“¡√ÿπ·√ß¢Õß‚√§π’È‰¥â °“√„™â‡™◊ÈÕªØ‘ªí°…å‰¡àæ∫«à“¡’º≈µàÕπÈ”
Àπ—°µâπ ¥¢Õß¡–‡¢◊Õ‡∑»„π™à«ß∑’Ë∑¥ Õ∫

§” ”§—≠: ®ÿ≈‘π∑√’¬åªØ‘ªí°…å ‚√§‡À’Ë¬«‡¢’¬« ‰ â‡¥◊ÕπΩÕ¬√“°ª¡ Ralstonia solanaceaerum Streptomyces
Trichoderma harzianum

∫∑π”

¡–‡¢◊Õ‡∑» (Lycopersicon esculentum
Mill.) ‡ªìπæ◊™º—°∑’Ë¡’§«“¡ ”§—≠∑“ß¥â“π‡»√…∞°‘®¡“°
¡’§ÿ≥§à“∑“ßÕ“À“√ Ÿß ́ ÷Ëßª√–°Õ∫¥â«¬‰«µ“¡‘π ·≈–·√à∏“µÿ
À≈“¬™π‘¥ º≈¡–‡¢◊Õ‡∑»πÕ°®“°„™âª√–°Õ∫‡ªìπÕ“À“√
„π√Ÿªº≈ ¥·≈â«¬—ß “¡“√∂·ª√√Ÿª‡ªìπº≈‘µ¿—≥±å ”‡√Á®√Ÿª
‰¥â¡“°¡“¬ „π°“√º≈‘µ¡–‡¢◊Õ‡∑»¡—°ª√– ∫ªí≠À“
°“√‡°‘¥‚√§√–∫“¥¡“° ‚¥¬‡©æ“–‚√§‡À’Ë¬«‡¢’¬«∑’Ë‡°‘¥®“°
‡™◊ÈÕ·∫§∑’‡√’¬ Ralstonia solanacearum

‡™◊ÈÕ·∫§∑’‡√’¬ R. solanacearum ∑”§«“¡
‡ ’¬À“¬„Àâ°—∫æ◊™À≈“¬√âÕ¬™π‘¥µ“¡·À≈àßª≈Ÿ°µà“ßÊ
∑—Ë«‚≈° ‡™◊ÈÕ “‡ÀµÿÕ¬Ÿà„π¥‘π  “¡“√∂·æ√à√–∫“¥‚¥¬µ‘¥
‰ª°—∫‡§√◊ËÕß¡◊Õ°“√‡°…µ√ µâπ°≈â“æ◊™ ¥‘π ·≈–‰À≈‰ª
°—∫πÈ” „πƒ¥ŸΩπ∑’Ë¡’Ωπµ°™ÿ°®–¡’°“√√–∫“¥¢Õß‚√§√ÿπ·√ß
(Hayward, 1991) ‡™◊ÈÕ “‡Àµÿ‡¢â“ Ÿàæ◊™‰¥â∑“ß√“° ‡¢â“ Ÿà
√–∫∫∑àÕπÈ” ·≈–‡®√‘≠‡µ‘∫‚µ¿“¬„π≈”µâπæ◊™ ∑”„Àâ
‡π◊ÈÕ‡¬◊ËÕæ◊™∫√‘‡«≥∑àÕπÈ”-∑àÕÕ“À“√∑—Èß∑’Ë≈”µâπ·≈–√“°
°≈“¬‡ªìπ ’πÈ”µ“≈ ·≈–‡°‘¥°“√Õÿ¥µ—π√–∫∫∑àÕπÈ”¢Õßæ◊™
®÷ß‡ªìπ “‡Àµÿ„Àâæ◊™· ¥ßÕ“°“√‡À’Ë¬« (Saile et al., 1997)
πÕ°®“°π—Èπ„π¥‘π∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬ ‚¥¬‡©æ“–‰ â‡¥◊Õπ
ΩÕ¬√“°ª¡ (Meloidogyne spp.) √“°æ◊™®–‡°‘¥·º≈®“°

°“√¥Ÿ¥°‘π¢Õß‰ â‡¥◊ÕπΩÕ¬ ∑”„Àâ‡™◊ÈÕ√“ ·∫§∑’‡√’¬  “‡Àµÿ
‚√§æ◊™‡¢â“‰ª„π√“°ßà“¬¢÷Èπ ·≈–∑”„ÀâÕ“°“√¢Õß‚√§æ◊™
√ÿπ·√ß¢÷Èπ ( ◊∫»—°¥‘Ï, 2525)

ªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’°“√§«∫§ÿ¡‚√§∑’Ë ‰¥âº≈¥’
‰¡à«à“®–‡ªìπ°“√„™â “√‡§¡’ æ—π∏ÿåµâ“π∑“π ·≈–°“√‡¢µ°√√¡
∑’Ëßà“¬µàÕ°“√ªØ‘∫—µ‘ ®“°°“√∑’Ë¡’√“¬ß“π«à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å
Streptomyces spp. ¡’§«“¡ “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬
‰¥âÀ≈“¬™π‘¥„π ¿“æÀâÕßªØ‘∫—µ‘°“√ ‡™àπ Acidovorax
avenae subsp. citrulli  “‡Àµÿ‚√§º≈‡πà“¢Õß·µß‚¡
(Yaerum et al., 2006) ‡™◊ÈÕ R. solanacearum  “‡Àµÿ
‚√§‡À’Ë¬«‡¢’¬«¢Õßæ√‘°·≈–¡–‡¢◊Õ‡∑» (‡æ™√√—µπå ·≈–
Õπ—πµå, 2547) ·≈–‡™◊ÈÕ√“ Trichoderma spp. ¡’§«“¡
 “¡“√∂„π°“√§«∫§ÿ¡‡™◊ÈÕ R. solanacearum (Shen
et al., 2004) ·≈–‰ â‡¥◊ÕπΩÕ¬ Meloidogyne spp. ‰¥â
(Sharon et al., 2001) ®÷ßπà“®–π”‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
‡À≈à“π’È¡“„™â§«∫§ÿ¡À√◊Õ≈¥§«“¡√ÿπ·√ß¢Õß‚√§‡À’Ë¬«‡¢’¬«

°“√»÷°…“„π§√—È ßπ’È ®÷ ß¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ
1) ∑¥ Õ∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å„π°“√
§«∫§ÿ¡‡™◊ÈÕ·∫§∑’‡√’¬ “‡Àµÿ‚√§‡À’Ë¬«‡¢’¬«¢Õß¡–‡¢◊Õ‡∑»
·≈– 2) ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å„π
°“√§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«¢Õß¡–‡¢◊Õ‡∑» ∑’Ë‡°‘¥®“°‡™◊ÈÕ
·∫§∑’‡√’¬„π ¿“æ∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà√à«¡
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«‘∏’°“√»÷°…“

1. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
„πÀâÕßªØ‘∫—µ‘°“√

‡™◊ÈÕ·∫§∑’‡√’¬ Ralstonia solanacearum
 “‡Àµÿ‚√§‡À’Ë¬«‡¢’¬«¢Õß¡–‡¢◊Õ‡∑» (‰¥â√—∫°“√Õπÿ‡§√“–Àå
®“° Õ“®“√¬åÕπ—πµå «ß‡®√‘≠) ‡≈’È¬ß‡™◊ÈÕ‚¥¬«‘∏’ streak plate
∫πÕ“À“√ nutrient agar (NA) „π®“π‡≈’È¬ß‡™◊ÈÕ ∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 28-30 o´. ‡ªìπ‡«≈“ 36-48 ™—Ë«‚¡ß  ”À√—∫
π”¡“‡µ√’¬¡‡ªìπ‡´≈≈å·¢«π≈Õ¬·∫§∑’‡√’¬ ®“°π—Èπ«—¥§à“
OD

600 nm
 ·≈–‡®◊Õ®“ß„Àâ‰¥â§«“¡‡¢â¡¢âπ‡∑à“°—∫ 2 x 108

cfu/ml ‡æ◊ËÕ∑” spread plate „π®“π‡≈’È¬ß‡™◊ÈÕ¢ÕßÕ“À“√
∑¥ Õ∫ „πª√‘¡“≥ 1 ¡≈./®“π‡≈’È¬ß  ”À√—∫°“√∑¥ Õ∫
°—∫‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å

1.1 °“√∑¥ Õ∫‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
Streptomyces spp.

‡™◊ÈÕ Streptomyces spp. ®”π«π 2
‰Õ‚´‡≈µ (isolate) §◊Õ Streptomyces-15 ·≈–
Streptomyces -87 ´÷Ëß¡’»—°¬¿“æ¥’„π°“√§«∫§ÿ¡‡™◊ÈÕ
R. solanacearum (‡æ™√√—µπå ·≈–Õπ—πµå, 2547)
(‰¥â√—∫°“√Õπÿ‡§√“–Àå¡“®“° ¥√.‡æ™√√—µπå ∏√√¡‡∫≠®æ≈)
π”¡“‡≈’È¬ß∫πÕ“À“√ arginine-glycerol mineral salt
agar (AGMA) „π®“π‡≈’È¬ß‡™◊ÈÕ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´.
‡ªìπ‡«≈“ 7 «—π À≈—ß®“°π—Èπ„™â cork borer ‡∫Õ√å 3 ‡®“–
™‘Èπ«ÿâπ∑’Ë¡’‡™◊ÈÕ Streptomyces ‡®√‘≠ ·≈â«π”‰ª«“ß∫π
Õ“À“√ AGMA ·≈–Õ“À“√ TZC ∑’Ë∑” spread plate
‡™◊ÈÕ R. solanacearum „πª√‘¡“≥ 1 ¡≈./®“π‡≈’È¬ß ‰«â
·≈â« ‚¥¬«“ß Streptomyces ∑—Èß 2 ‰Õ‚´‡≈µ‰«âÀà“ß
·≈–µ√ß¢â“¡°—π π”‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“
2 «—π «—¥¢π“¥§«“¡°«â“ß¢Õß«ß„ ∑’Ë‡°‘¥¢÷Èπ ∑”°“√∑¥≈Õß
5 ´È”µàÕ‰Õ‚´‡≈µ

1.2 °“√∑¥ Õ∫‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
Bacillus spp.

‡™◊ÈÕ Bacillus ®”π«π 1 ‰Õ‚´‡≈µ §◊Õ
Bacillus -BFP029  ́ ÷Ëß‡¡’»—°¬¿“æ Ÿß„π°“√§«∫§ÿ¡‡™◊ÈÕ
R. solanacearum, Fusarium oxysporum f. sp.
lycopersici, ·≈– Sclerotium rolfsii  “‡Àµÿ‚√§∑“ß

¥‘π¢Õßæ◊™º—° ( ÿª√’¬“, 2546) (‰¥â√—∫°“√Õπÿ‡§√“–Àå®“°
¥√.«’√–»—°¥‘Ï »—°¥‘Ï»‘√‘√—µπå) π”¡“‡≈’È¬ß∫πÕ“À“√ NA
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2 «—π À≈—ß®“°π—Èπ„™â cork
borer ‡∫Õ√å 3 ‡®“–™‘Èπ«ÿâπ∑’Ë¡’‡™◊ÈÕ Bacillus ‡®√‘≠ ·≈â«
π”‰ª«“ß∫πÕ“À“√ NA ·≈–Õ“À“√ TZC ∑’Ë∑” spread
plate ‡™◊ÈÕ R. solanacearum „πª√‘¡“≥ 1 ¡≈./®“π
‡≈’È¬ß ‰«â·≈â« ‚¥¬«“ß‰«âµ√ß°≈“ß π”‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘
32 o´. ‡ªìπ‡«≈“ 2 «—π «—¥¢π“¥§«“¡°«â“ß«ß„ ∑’Ë‡°‘¥
¢÷Èπ ∑”°“√∑¥≈Õß 5 ´È”

1.3 °“√∑¥ Õ∫‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
Trichoderma spp.

‡™◊ÈÕ Trichoderma ®”π«π 4 ‰Õ‚´‡≈µ
§◊Õ T. harzianum, T. asperellum, Trichoderma-4,
·≈– Trichoderma-17 ´÷Ëß¡’»—°¬¿“æ¥’„π°“√§«∫§ÿ¡
‡™◊ÈÕ “‡Àµÿ‚√§æ◊™À≈“¬™π‘¥ (‰¥â√—∫°“√Õπÿ‡§√“–Àå®“°
¥√. «’√–»—°¥‘Ï »—°¥‘Ï»‘√‘√—µπå) π”¡“‡≈’È¬ß∫πÕ“À“√ PDA
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2 «—π À≈—ß®“°π—Èπ„™â cork
borer ‡∫Õ√å 3 ‡®“–™‘Èπ«ÿâπ∑’Ë¡’‡™◊ÈÕ Trichoderma ‡®√‘≠
·≈â«π”‰ª«“ß∫πÕ“À“√ PDA ·≈– Õ“À“√ TZC ∑’Ë∑”
spread plate ‡™◊ÈÕ R. solanacearum „πª√‘¡“≥
1 ¡≈./®“π‡≈’È¬ß ‰«â·≈â« ‚¥¬«“ß‰«â 4 ¥â“π ∫πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ π”‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2 «—π
«—¥¢π“¥§«“¡°«â“ß«ß„ ∑’Ë‡°‘¥¢÷Èπ ∑”°“√∑¥≈Õß 5 È́”
µàÕ‰Õ‚´‡≈µ

1.4 °“√∑¥ Õ∫ªØ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ß‡™◊ÈÕ
Streptomyces-15 ·≈– Trichoderma harzianum

‡æ◊ËÕ∑¥ Õ∫«à“ “¡“√∂„™â‡™◊ÈÕªØ‘ªí°…å
∑—Èß Õß√à«¡°—π‰¥âÀ√◊Õ‰¡à ®÷ß‰¥â∑¥ Õ∫‚¥¬°“√®—¥«“ß‡™◊ÈÕ
„π≈—°…≥–∑’Ëµà“ß°—π∫πÕ“À“√™π‘¥µà“ß°—π¥—ßπ’È

1.4.1 ‡≈’È¬ß‡™◊ÈÕ Streptomyces-15 ∫π
Õ“À“√ AGMA ‚¥¬ 2 ·∫∫ ‰¥â·°à 1) ‡≈’È¬ß‡™◊ÈÕ‰«â 1/2
¢Õß®“π‡≈’È¬ß ·≈– 2) ‡≈’È¬ß‡™◊ÈÕ‡µÁ¡®“π‡≈’È¬ß ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘
32 o´. ‡ªìπ‡«≈“ 5 «—π π”‡™◊ÈÕ T. harzianum ∑’Ë‡≈’È¬ß
∫πÕ“À“√ PDA ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2 «—π
‚¥¬„™â cork borer ‡∫Õ√å 3 ‡®“–™‘Èπ«ÿâπ∫√‘‡«≥∑’Ë¡’‡™◊ÈÕ
T. harzianum ‡®√‘≠ ‰ª«“ß‰«âµ√ß¢â“¡°—∫ Streptomyces
-15 ∑’Ë‡≈’È¬ß‰«â 1/2 ¢Õß®“π‡≈’È¬ß ·≈–«“ß 4 ®ÿ¥ ‰«â∫π
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‡™◊ÈÕ Streptomyces-15 ∑’Ë‡≈’È¬ß‰«â‡µÁ¡®“π‡≈’È¬ß ∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2-3 «—π  —ß‡°µªØ‘°‘√‘¬“
 —¡æ—π∏å√–À«à“ß‡™◊ÈÕ 2 ™π‘¥

1.4.2 ‡≈’È¬ß‡™◊ÈÕ T. harzianum ‚¥¬
«‘∏’«“ß‡™◊ÈÕ‰«âµ√ß°≈“ß∫πÕ“À“√ PDA „π®“π‡≈’È¬ß ®“°
π—Èπ„™â cork borer ‡∫Õ√å 3 ‡®“–™‘Èπ«ÿâπ∑’Ë¡’‡™◊ÈÕ Strepto-
myces-15 ‡®√‘≠∫πÕ“À“√ AGMA 5 «—π π”‰ª«“ß‰«â
4 ®ÿ¥ √Õ∫‡™◊ÈÕ T. harzianum ∫πÕ“À“√ PDA π”‰ª
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 2-3 «—π  —ß‡°µªØ‘°‘√‘¬“
 —¡æ—π∏å√–À«à“ß‡™◊ÈÕ 2 ™π‘¥

2. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«
„π ¿“æ‡√◊Õπ∑¥≈Õß

2.1 °“√‡µ√’¬¡‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
§—¥‡≈◊Õ°‡™◊ÈÕªØ‘ªí°…å∑’Ë¡’»—°¬¿“æ®“°

°“√∑¥ Õ∫‡∫◊ÈÕßµâπ„πÀâÕßªØ‘∫—µ‘°“√ ‰¥â 2 ‡™◊ÈÕ §◊Õ
Streptomyces-15  °—∫ Trichoderma harzianum

‡≈’È¬ß‡™◊ÈÕ Streptomyces-15  ∫πÕ“À“√
AGMA π“π 5 «—π ®“°π—Èπ¬â“¬‡™◊ÈÕ≈ß∫πÕ“À“√ AGMB
100 ¡≈. „π flask ¢π“¥ 250 ¡≈. ‡¢¬à“∑’Ë§«“¡‡√Á«
120 rpm ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π 7 «—π °√Õß‡°Á∫‡ âπ„¬
‡™◊ÈÕ ·≈–π”‰ªªíòπ¥â«¬‡§√◊ËÕß hamogynizer §«“¡‡√Á«
1,600 rpm ®“°π—Èπ «—¥§à“ OD

600nm
 = 9  ª≈Ÿ°‡™◊ÈÕ≈ß„π

peat moss 1 ≈‘µ√„π∂ÿßæ≈“ µ‘° „πª√‘¡“≥ 50 ¡≈./∂ÿß
∫à¡‰«â„πµŸâÕÿ≥À¿Ÿ¡‘ 32 o´. π“π 1 ‡¥◊Õπ ®÷ßπ”‰ª„™â∑¥ Õ∫
„π‡√◊Õπ∑¥≈Õß „πª√‘¡“≥ 10 °√—¡/ °√–∂“ß  ”À√—∫
64 °√–∂“ß

‡≈’È¬ß‡™◊ÈÕ√“ T. harzianum ∫πÕ“À“√
PDA „Àâ¡’Õ“¬ÿ 2 «—π ¬â“¬‡™◊ÈÕ≈ß‡≈’È¬ß∫π‡¡≈Á¥¢â“«øÉ“ß
π÷Ëß ∫à¡‡™◊ÈÕ‰«â„πµŸâÕÿ≥À¿Ÿ¡‘ 32 o´. ‡ªìπ‡«≈“ 7 «—π ®÷ß
π”‰ª„™â∑¥ Õ∫„π‡√◊Õπ∑¥≈Õß „πª√‘¡“≥ 10 °√—¡/
°√–∂“ß  ”À√—∫ 64 °√–∂“ß

2.2 °“√‡µ√’¬¡‡™◊ÈÕ Ralstonia solanacearum
 “‡Àµÿ‚√§‡À’Ë¬«‡¢’¬«

‡≈’È¬ß‡™◊ÈÕ R. solanacearum ∫πÕ“À“√
NA ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 28-30 o´. ‡ªìπ‡«≈“ 36-48 ™—Ë«‚¡ß

 ”À√—∫π”¡“‡µ√’¬¡‡ªìπ‡´≈≈å·¢«π≈Õ¬·∫§∑’‡√’¬ ®“°π—Èπ
«—¥§à“ OD

600 nm
 ∑’Ë 10-1 = 0.225 OD ·≈–‡®◊Õ®“ß„Àâ‰¥â

§«“¡‡¢â¡¢âπ‡∑à“°—∫ 2 x 108 cfu/ml ‡æ◊ËÕπ”‰ª„™â∑¥ Õ∫
„π‡√◊Õπ∑¥≈Õß „πª√‘¡“≥ 5 ¡≈./ °√–∂“ß  ”À√—∫ 160
°√–∂“ß

2.3 °“√‡µ√’¬¡‰¢à‰ â‡¥◊ÕπΩÕ¬ Meloidogyne
incognita

π”√“°¡–‡¢◊Õ‡∑»∑’Ë‡°‘¥ª¡¡“≈â“ßπÈ”„Àâ
 –Õ“¥ µ—¥√“°‡ªìπ™‘Èπ —ÈπÊ ¢π“¥ 2 ´¡. ·™à·≈–°«π„π
 “√≈–≈“¬ NaOCl 1 % (V/V) π“π 4 π“∑’ ‡æ◊ËÕ≈–≈“¬
 “√‡Àπ’¬«∑’ËÀàÕÀÿâ¡°≈ÿà¡‰¢à √‘ππÈ”∑’Ë¡’‰¢à‰ â‡¥◊ÕπΩÕ¬ºà“π
µ–·°√ß√àÕπÀ¬“∫¢π“¥ 32 mesh ‚¥¬¡’Õà“ßæ≈“ µ‘°
√Õß√—∫Õ¬Ÿà¥â“π≈à“ß „™â “¬¬“ß©’¥πÈ”‰≈à‰¢à‰ â‡¥◊ÕπΩÕ¬
∑’Ëµ°§â“ß∫πµ–·°√ß≈ß„πÕà“ßæ≈“ µ‘° √’∫‡æ‘Ë¡πÈ”„πÕà“ß
æ≈“ µ‘°‡æ◊ËÕ‡®◊Õ®“ß NaOCl ®“°π—Èπ√‘ππÈ”„πÕà“ßæ≈“ µ‘°
ºà“πµ–·°√ß√àÕπ≈–‡Õ’¬¥¢π“¥ 500 mesh „™â “¬πÈ”©’¥
‰≈à‰¢à́ ÷Ëß§â“ß∫πµ–·°√ß≈–‡Õ’¬¥≈ßÕà“ßæ≈“ µ‘° ·≈â«‡µ‘¡
πÈ”„πÕà“ßÕ’° °àÕπ‡∑ºà“πµ–·°√ß√àÕπ≈–‡Õ’¬¥ ≈â“ß´È”Õ’°
2 §√—Èß ‡æ◊ËÕ≈â“ß NaOCl ÕÕ° ®“°π—Èπ∑”‡ªìπ‰¢à·¢«π≈Õ¬
„ππÈ” (egg suspension)  ÿà¡µ—«Õ¬à“ß‰ªπ—∫ª√‘¡“≥‰¢à„π
πÈ” 5 ¡≈. ‡æ◊ËÕ§”π«π§«“¡Àπ“·πàπ¢Õß‰¢à ·≈â«‡®◊Õ®“ß
„Àâ‰¥â§«“¡Àπ“·πàπ 300‰¢à/¡≈. ‡æ◊ËÕ„™â„πª√‘¡“≥
10 ¡≈./°√–∂“ß ( ÷́Ëß‡∑à“°—∫ª√‘¡“≥‰¢à 3,000 ‰¢à/°√–∂“ß)
 ”À√—∫ 80 °√–∂“ß

2.4 °“√∑¥ Õ∫°—∫æ◊™
„™â·ºπ°“√∑¥≈Õß·∫∫ randomized

complete block design (RCBD) 4 È́” ‚¥¬®—¥Àπà«¬
∑¥≈Õß‡ªìπ 11 treatment (T) ∑’Ë‰¡à„ àÀ√◊Õ„ à‡™◊ÈÕ
R. solanacearum (R), Streptomyces (S), T. harzianum
(T), ‰ â‡¥◊ÕπΩÕ¬√“°ª¡ M. incognita (N), ·≈–
 “√‡§¡’ copper fungicide (C) µ“¡ Table 1 ·µà≈–
treatment ¡’ 4 °√–∂“ß ́ ÷Ëß‡ªìπ°√–∂“ßæ≈“ µ‘° ’¥”¢π“¥
ø 12 ´¡. ∫√√®ÿ¥‘π¶à“‡™◊ÈÕª√‘¡“≥ 100 °√—¡/°√–∂“ß
∑”À≈ÿ¡ª≈Ÿ°·≈â«„ à‡™◊ÈÕÀ√◊Õ “√‡§¡’À√◊ÕπÈ”µ“¡∑’Ë°”Àπ¥
·≈â«ª≈Ÿ°°≈â“¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“Õ“¬ÿ 1 ‡¥◊Õπ ∑’Ë‡æ“–„π
peat moss °√–∂“ß≈– 1 µâπ
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Treatment ∑’Ë¡’‡™◊ÈÕ “‡Àµÿ‚√§ R.
solanacearum (R) (T1-T10) „ à‡´≈≈å·¢«π≈Õ¬
¢Õß‡™◊ÈÕ„πª√‘¡“µ√ 5 ¡≈/°√–∂“ß, treatment ∑’Ë¡’‡™◊ÈÕ
ªØ‘ªí°…å·µà≈–™π‘¥ (S  ”À√—∫ T1, T3, T6, T8 ·≈– T
 ”À√—∫ T2, T3, T7, T8) „ à‡™◊ÈÕ∑’Ë‡≈’È¬ß∫π«— ¥ÿ‡æ“– „π
ª√‘¡“≥ 10 °√—¡/°√–∂“ß, treatment ∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬
(N) (T5 - T9) „ à‰¢à·¢«π≈Õ¬„ππÈ” „πª√‘¡“µ√ 10
¡≈./°√–∂“ß (3,000‰¢à/°√–∂“ß), treatment ∑’Ë„ à “√‡§¡’
(C) (T4, T9 „ à “√‡§¡’∑’Ë‡µ√’¬¡‰«â·≈â« „πª√‘¡“µ√ 50
¡≈/°√–∂“ß, ·≈– treatment ∑’Ë‡ªìπ check (T11) „ à
πÈ”°≈—Ëππ÷Ëß¶à“‡™◊ÈÕ 5 ¡≈./°√–∂“ß

®—¥«“ß°√–∂“ß‰«â∫π‚µä–„π‡√◊Õπ∑¥≈Õß
‚¥¬∑’Ë„π·µà≈– treatment ¢Õß·µà≈–´È” «“ß∑—Èß 4 °√–∂“ß
‰«â™‘¥°—π √¥πÈ”∑ÿ°«—π

2.5 °“√∫—π∑÷°·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈
µ√«® Õ∫Õ“°“√·≈–∫—π∑÷°°“√‡°‘¥‚√§

∑ÿ° —ª¥“Àå ®π§√∫ 4  —ª¥“Àå „Àâ§–·ππ§«“¡√ÿπ·√ß
°“√‡°‘¥‚√§ (‡À’Ë¬« 5 °â“π¢÷Èπ‰ª) ¢Õß·µà≈– treatment
(4 µâπ À√◊Õ °√–∂“ß) ‡ªìπ‡ªÕ√å‡ Á́πµå°“√‡°‘¥‚√§ ¥—ßπ’È:
‡À’Ë¬« 1 µâπ = 25%; ‡À’Ë¬« 2 µâπ = 50 %; ‡À’Ë¬« 3 µâπ
= 75 %; ·≈– ‡À’Ë¬« 4 µâπ = 100%

Table 1 Treatment compositions with different test materials for studying efficiency of two antogonistic
microorganisms on control of bacterial wilt of tomoto in greenhouse condition.
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™—ËßπÈ”Àπ—° ¥¢Õßµâπ∑’Ë¬—ß‰¡àµ“¬ (®“°
4 °√–∂“ß „π·µà≈– treatment) ‡¡◊ËÕ§√∫ 4  —ª¥“Àå ·≈â«
À“§à“‡©≈’Ë¬®“°®”π«πµâπ∑’Ë¬—ß‰¡àµ“¬

«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈
(analysis of variance) ·≈–‡¡◊ËÕµ√«®§«“¡·µ°µà“ß∑“ß
 ∂‘µ‘ ®÷ß∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬µ“¡
«‘∏’ Duncanûs multiple range test (DMRT) ¥â«¬

º≈°“√»÷°…“

1. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å
„πÀâÕßªØ‘∫—µ‘°“√

‡™◊ÈÕªØ‘ªí°…å Streptomyces ∑—Èß 2 ‰Õ‚´‡≈µ
¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§ (R. solanacearum) ‰¥â¥’∫πÕ“À“√
AGMA ‚¥¬«ß„ ∑’Ë‡°‘¥¢÷Èπ®“° Streptomyces-15 ¡’

¢π“¥„À≠à°«à“«ß„ ®“° Streptomyces-87 ¢≥–∑’Ë∫π
Õ“À“√ TZC π—Èπ ∑—Èß 2 ‰Õ‚´‡≈µ ¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§
‰¥âπâÕ¬°«à“∫πÕ“À“√ AGMA («ß„ ∑’Ëª√“°Ø∫πÕ“À“√
¡’¢π“¥‡≈Á°) (Table 2)

‡™◊ÈÕ Bacillus BFP02 ∫πÕ“À“√ NA ·≈–
TZC ¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§‰¥âπâÕ¬ («ß„ ∑’Ëª√“°Ø∫π
Õ“À“√¡’¢π“¥‡≈Á°) (Table 2)

‡™◊ÈÕ T. harzianum, ·≈– Trichoderma-17
(T-17) ∫πÕ“À“√ PDA ·≈– TZC ·≈– T. asperlilum
∫πÕ“À“√ TZC  “¡“√∂¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§‰¥â‰°≈â
‡§’¬ß°—∫ Streptomyces ∑—Èß 2 ‰Õ‚´‡≈µ ∫πÕ“À“√ TZC
 à«π Trichoderma-4 ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§‰¥â
(‰¡àª√“°Ø¡’«ß„ ‡°‘¥¢÷Èπ) ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß 2 ™π‘¥
(Table 2)

Table 2 Inhibition of Ralstonia solanacearum by antagonistic microorganisms Streptomyces,
Bacillus and Trichoderma on some selective media.

AGMA = arginine-glycerol mineral salt agar; TZC = tetrazolium chloride agar; NA = nutrient agar;  PDA = potato dextrose
agar.
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Fig.1 Wilt incidence of tomoto after treated with the pathogen Ralstonia solanacearum and
antagonistic microorganisms Streptomyces-15 and Trichoderma harzianum or copper
fungicide in a greenhouse test.

‡™◊ÈÕªØ‘ªí°…å Streptomyces ·≈– Tricho-
derma spp. ‡¡◊ËÕπ”¡“‡≈’È¬ß√à«¡°—π∫πÕ“À“√ PDA ·≈–
AGMA ‰¡àª√“°Ø«à“‡ªìπªØ‘ªí°…åµàÕ°—π (‰¡àª√“°Ø¡’
«ß„ ‡°‘¥¢÷Èπ∫√‘‡«≥∑’Ë¡’‡™◊ÈÕªØ‘ªí°…å∑—Èß 2 æ∫°—π)

2. ª√– ‘∑∏‘¿“æ°“√§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«„π ¿“æ‡√◊Õπ
∑¥≈Õß

2.1 æ—≤π“°“√¢Õß‚√§
„π —ª¥“Àå·√° treatment ∑’Ë‡°‘¥‚√§‡À’Ë¬«

‡¢’¬«¡“° (‡°‘π 50%) ‰¥â·°à treatment ∑’Ë¡’‡™◊ÈÕ “‡Àµÿ
‚√§ (R. solanacearum) ·≈–„π ¿“æ∑’Ë‰¡à¡’‡™◊ÈÕªØ‘ªí°…å
À√◊Õ “√‡§¡’ (R À√◊Õ T10 ·≈– R+N À√◊Õ T5)  ”À√—∫
treatment ∑’Ë¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å¡’‡ªÕ√å‡´Áπµå °“√‡°‘¥
‚√§πâÕ¬¡“° ·≈– treatment ∑’Ë¡’°“√„™â “√‡§¡’ (R+C

À√◊Õ T4 ·≈– R+N+C À√◊Õ T9) ‡°‘¥‚√§ Ÿß°«à“ °“√
„™â‡™◊ÈÕªØ‘ªí°…å (Fig. 1A)

„π —ª¥“Àå∑’Ë 2 °“√‡°‘¥‚√§‡À’Ë¬«‡¢’¬«
‡æ‘Ë¡¢÷Èπ treatment ∑’Ë‡°‘¥‚√§¡“° (‡°‘π 60%) ‰¥â·°à
treatment ∑’Ë‰¡à¡’‡™◊ÈÕªØ‘ªí°…å (T4, T5, T9, T10) ·≈–
¡’‡™◊ÈÕ Streptomyces ·µà¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà¥â«¬ (R+N+S
À√◊Õ T6) ∑’Ë‡°‘¥‚√§¡“°∑’Ë ÿ¥§◊Õ treatment ∑’Ë¡’‡©æ“–
‡™◊ÈÕ “‡Àµÿ‚√§ (T10) ´÷Ëß¡’‡ªÕ√å‡´Áπµå°“√‡°‘¥‚√§‡ªìπ
93.75% ‡æ‘Ë¡®“° —ª¥“Àå·√°∑’Ë‡°‘¥‚√§ 68.75%
(Fig. 1B)

„π —ª¥“Àå∑’Ë 3 §«“¡√ÿπ·√ß¢Õß‚√§‡æ‘Ë¡¢÷Èπ
∑ÿ° treatment ‚¥¬‡©æ“–„π treatment ∑’Ë‰¡à¡’‡™◊ÈÕ ªØ‘ªí°…å
§«∫§ÿ¡‡≈¬ (T4, T5, T9, T10) πÕ°®“°π—Èπ„π
treatment ∑’Ë¡’°“√„™â‡™◊ÈÕ Streptomyces Õ¬à“ß‡¥’¬« (T1,

1 week 2 weeks

3 weeks 4 weeks
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Table 3 Effects of antagonists Streptomyces (S), Trichoderma harzianum (T) and root-knot
nematode (Meloidogyne incognita) (N) on wilt incidence caused by Ralstonia solanacearum
(R) and growth of tomato at 4 weeks in greenhouse.

Means within column followed by the same letter are not significantly different at P > 0.01 according to DMRT.
C = copper fungicide; W = distilled water; ND = No data due to early death of plants.

T6) ‡°‘¥‚√§ Ÿß°«à“°“√„™â Trichoderma Õ¬à“ß‡¥’¬« (T2,
T7) ‚¥¬‡©æ“–‡¡◊ËÕ¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà¥â«¬ (R+N+S À√◊Õ
T6) ‡¡◊ËÕ„™â‡™◊ÈÕªØ‘ªí°…å√à«¡°—π (R+S+T À√◊Õ T3,
R+N+S+T À√◊Õ T8) ‡ªÕ√å‡´Áπµå°“√‡°‘¥‚√§µË”°«à“°“√
„™â‡™◊ÈÕ Streptomyces Õ¬à“ß‡¥’¬« (Fig. 1C)

°“√æ—≤π“°“√¢Õß‚√§‡À’Ë¬«‡¢’¬«‡¡◊ËÕ§√∫
4  —ª¥“Àå æ∫«à“ treatment ∑’Ë‰¡à¡’‡™◊ÈÕªØ‘ªí°…å‡≈¬‰¥â·°à
T4, T5, T9, ·≈– T10 ‡°‘¥‚√§ 93.75 - 100%
 à«π treatment ∑’Ë¡’°“√„™â‡™◊ÈÕªØ‘ªí°…å Streptomyces

Õ¬à“ß‡¥’¬« ·≈– treatment ∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà¥â«¬
‰¡à«à“®–„™â‡™◊ÈÕ Streptomyces Õ¬à“ß‡¥’¬« À√◊Õ„™â√à«¡
Trichoderma (R+N+S ·≈– R+N+S+T) ¡’‡ªÕ√å‡´Áπµå
°“√‡°‘¥‚√§ Ÿß‡™àπ°—π °“√„™â Trichoderma „π ¿“æ∑’Ë
¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà√à«¡¥â«¬ °“√‡°‘¥‚√§®– Ÿß°«à“‡¡◊ËÕ‰¡à¡’
‰ â‡¥◊ÕπΩÕ¬‡æ’¬ß‡≈Á°πâÕ¬  à«π°“√„™â “√‡§¡’ copper
fungicide (R+C, R+N+C) ‰¡à “¡“√∂§«∫§ÿ¡‚√§‰¥â
(Fig. 1D) (Table 3)

Treatment %Wilt Fresh weight (g)
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2.2 º≈¢Õß‡™◊ÈÕªØ‘ªí°…å·≈–‰ â‡¥◊ÕπΩÕ¬
√“°ª¡µàÕ§«“¡√ÿπ·√ß¢Õß‚√§‡À’Ë¬«‡¢’¬«·≈–°“√‡®√‘≠
‡µ‘∫‚µ¢Õß¡–‡¢◊Õ‡∑»

º≈¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å„π°“√§«∫§ÿ¡
‚√§‡À’Ë¬«‡¢’¬«‡¡◊ËÕ§√∫ 4  —ª¥“Àå æ∫«à“ °“√„™â‡™◊ÈÕªØ‘ªí°…å
Streptomyces (R+S) ≈¥§«“¡√ÿπ·√ß¢Õß‚√§‰¥â‡æ’¬ß
‡≈Á°πâÕ¬ ¢≥–∑’Ë‡™◊ÈÕªØ‘ªí°…å Trichoderma (R+T)
§«∫§ÿ¡‚√§‰¥â¥’ (P<0.01) °“√„™â‡™◊ÈÕªØ‘ªí°…å√à«¡°—π∑—Èß
2 ™π‘¥ (R+S+T)  “¡“√∂≈¥°“√‡°‘¥‚√§‰¥â¡“°°«à“
°“√„™â‡™◊ÈÕ™π‘¥‡¥’¬« Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¡’‰ â‡¥◊ÕπΩÕ¬
Õ¬Ÿà√à«¡ (R+N+S, R+N+T,  R+N+S+T) ª√– ‘∑∏‘¿“æ
„π°“√§«∫§ÿ¡‚√§‚¥¬‡™◊ÈÕªØ‘ªí°…å®–≈¥≈ß ‚¥¬‡©æ“–
°“√„™â‡™◊ÈÕ Streptomyces Õ¬à“ß‡¥’¬« (R+N+S)
‰¡à “¡“√∂§«∫§ÿ¡‚√§‰¥â (Table 3)

 “√‡§¡’ copper oxychloride ·¡â‰¡à¡’
‰ â‡¥◊ÕπΩÕ¬√à«¡ (R+N+C, R+C) °Á‰¡à “¡“√∂≈¥§«“¡
√ÿπ·√ß¢Õß‚√§π’È‰¥â

°“√„™â‡™◊ÈÕªØ‘ªí°…å‰¡à¡’º≈µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õßµâπ¡–‡¢◊Õ‡∑» „π™à«ß 4  —ª¥“Àå∑’Ë∑¥ Õ∫ ‡¡◊ËÕ
¥Ÿ®“°πÈ”Àπ—° ¥¢Õßµâπ (Table 3)

«‘®“√≥å

®“°°“√∑¥ Õ∫„πÀâÕßªØ‘∫—µ‘°“√ ‡™◊ÈÕªØ‘ªí°…å
Streptomyces-15 ·≈– Streptomyces-87 ¬—∫¬—Èß‡™◊ÈÕ
 “‡Àµÿ‚√§ (R. solanacearum) ‰¥â¥’∫πÕ“À“√ AGMA
‚¥¬∑’Ë Streptomyces-15 ¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§‰¥â¡“°∑’Ë ÿ¥
¢≥–∑’Ë∫πÕ“À“√ TZC π—Èπ Streptomyces ∑—Èß 2 ‰Õ‚´‡≈µ
¬—∫¬—Èß‰¥âπâÕ¬°«à“ ´÷Ëß„°≈â‡§’¬ß°—∫ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ
Trichoderma harzianum ·≈– Trichoderma-17
(T-17) ∫πÕ“À“√ PDA ·≈–Õ“À“√ TZC ·≈–¢Õß‡™◊ÈÕ
T. asperellum ∫πÕ“À“√ TZC  ‡™◊ÈÕ Bacillus BFP02
∫πÕ“À“√ NA ·≈– TZC ¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§‰¥âπâÕ¬
·≈–‡™◊ÈÕ Trichoderma-4 ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ
‚√§‰¥â ·≈–‡¡◊ËÕπ”‡™◊ÈÕªØ‘ªí°…å Streptomyces-15 ·≈–
Trichoderma harzianum π”¡“‡≈’È¬ß√à«¡°—π∫πÕ“À“√
PDA ·≈– AGMA °Á‰¡àª√“°Ø«à“‡ªìπªØ‘ªí°…åµàÕ°—π

®÷ß‰¥â§—¥‡≈◊Õ°‡™◊ÈÕ Streptomyces-15 ·≈– T. harzianum
‰ª„™â„π°“√∑¥ Õ∫√à«¡°—π„π ¿“æ‡√◊Õπ∑¥≈Õß

º≈°“√∑¥ Õ∫„π‡√◊Õπ∑¥≈Õß®–‡ÀÁπ«à“‡™◊ÈÕ
ªØ‘ªí°…å∑’Ë„™â ́ ÷Ëß„ à§√—Èß‡¥’¬«æ√âÕ¡‡™◊ÈÕ “‡Àµÿ‚√§µÕπª≈Ÿ°
æ◊™  “¡“√∂≈¥§«“¡√ÿπ·√ß¢Õß‚√§‡À’Ë¬«∑’Ë‡°‘¥®“°‡™◊ÈÕ
R. solanacearum ‰¥â„π™à«ß 2  —ª¥“Àå·√° (°√≥’∑’Ë‰¡à¡’
‰ â‡¥◊ÕπΩÕ¬√à«¡) À≈—ß®“°π—Èπª√– ‘∑∏‘¿“æ‰¥â≈¥≈ß
(æ◊™‡ªìπ‚√§¡“°¢âπ) Õ“®‡ªìπ‰ª‰¥â∑’Ë‡™◊ÈÕ “‡Àµÿ‚√§ “¡“√∂
‡æ‘Ë¡®”π«π‰¥â‡√Á«·≈–¡“°°«à“‡™◊ÈÕªØ‘ªí°…å ‡π◊ËÕß®“°¡’
µ—«Õ¬à“ß°“√∑¥≈Õß∑’Ëæ∫«à“°“√„ à‡™◊ÈÕªØ‘ªí°…å ‚¥¬‡©æ“–
‡™◊ÈÕ Streptomyces ¡“°°«à“ 1 §√—Èß  “¡“√∂¬◊¥™à«ß‡«≈“
°“√§«∫§ÿ¡‚√§‰¥âπ“π¢÷Èπ (‡æ™√√—µπå ·≈–Õ—»π’, 2548)

º≈°“√∑¥ Õ∫°“√§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«‡¡◊ËÕ
§√∫ 4  —ª¥“Àå · ¥ß„Àâ‡ÀÁπ«à“°“√„™â‡™◊ÈÕªØ‘ªí°…å
Streptomyces (R+S) ≈¥§«“¡√ÿπ·√ß¢Õß‚√§‰¥â‡æ’¬ß
‡≈Á°πâÕ¬ ¢≥–∑’Ë‡™◊ÈÕªØ‘ªí°…å Trichoderma (R+T)
§«∫§ÿ¡‚√§‰¥â¥’ °“√„™â‡™◊ÈÕªØ‘ªí°…å√à«¡°—π∑—Èß 2 ™π‘¥
(R+S+T)  “¡“√∂≈¥°“√‡°‘¥‚√§‰¥â¡“°°«à“°“√„™â‡™◊ÈÕ
™π‘¥‡¥’¬« Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¡’‰ â‡¥◊ÕπΩÕ¬Õ¬Ÿà√à«¡
(R+N+S, R+N+T,  R+N+S+T)  ª√– ‘∑∏‘¿“æ„π°“√
§«∫§ÿ¡‚√§‚¥¬‡™◊ÈÕªØ‘ªí°…å®–≈¥≈ß ‚¥¬‡©æ“–°“√„™â‡™◊ÈÕ
Streptomyces Õ¬à“ß‡¥’¬« (R+N+S) ‰¡à “¡“√∂
§«∫§ÿ¡‚√§‰¥â

‰¥â¡’√“¬ß“π°“√»÷°…“„™â‡™◊ÈÕ Streptomyces
·≈–‡™◊ÈÕ Trichoderma §«∫§ÿ¡‚√§‡À’Ë¬«∑’Ë‡°‘¥®“°‡™◊ÈÕ
R. solanacearum À≈“¬√“¬ æ∫«à“∫∑∫“∑¢Õß‡™◊ÈÕ
∑—Èß Õß≈â«π‡°’Ë¬«¢âÕß°—∫°“√ √â“ß “√ªØ‘™’«π– (‡æ™√√—µπå
·≈–Õπ—πµå, 2547  ·≈– Shen et al., 2004, µ“¡≈”¥—∫)
·¡â«à“‡™◊ÈÕ Trichoderma ¡’∫∑∫“∑„π°“√ àß‡ √‘¡°“√‡®√‘≠
‡µ‘∫‚µ¢Õßæ◊™¥â«¬ (Inbar et al., 1994) ·µà°“√∑¥ Õ∫
„π§√—Èßπ’Èª√“°Øº≈‰¡à‡¥àπ™—¥„π¥â“π°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™
Õ¬à“ß‰√°Áµ“¡°“√∑’Ë‡™◊ÈÕ Trichoderma  “¡“√∂≈¥§«“¡
√ÿπ·√ß¢Õß‚√§‰¥â¥’°«à“‡™◊ÈÕ Streptomyces Õ“®‡ªìπº≈¡“
®“°°“√ àß‡ √‘¡§«“¡·¢Áß·√ß¢Õßæ◊™À√◊Õ°“√°√–µÿâπ„Àâæ◊™
¡’§«“¡µâ“π∑“π‚√§¥â«¬ (Yedida et al., 1999)

‰ â‡¥◊ÕπΩÕ¬πÕ°®“°·¬àß “√Õ“À“√®“°√“°æ◊™
·≈â«¬—ß∑”„Àâ√“°æ◊™‡°‘¥∫“¥·º≈∑’Ë‡ªìπ™àÕß∑“ß„Àâ‡™◊ÈÕ‚√§



373·°àπ‡°…µ√ ªï∑’Ë 35 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2550

™π‘¥Õ◊Ëπ„π¥‘π‡¢â“∑”≈“¬√“°‰¥âßà“¬¢÷Èπ¥â«¬ ‚¥¬‡©æ“–
„π°√≥’ ¢Õ ß ‚ √§ ‡À’Ë ¬ «∑’Ë ‡ °‘ ¥ ® “° ‡™◊È Õ ·∫§∑’ ‡ √’ ¬
R. solanacearum (Hayward, 1991) √«¡∑—Èßæ∫«à“
‰ â‡¥◊ÕπΩÕ¬√“°ª¡¬—ß¡’∫∑∫“∑‡ √‘¡°—π (synergistic
effect) „Àâ‚√§‡À’Ë¬«∑’Ë‡°‘¥®“°‡™◊ÈÕ¥—ß°≈à“«√ÿπ·√ß¢÷Èπ ‚¥¬
‡æ‘Ë¡√–¥—∫§«“¡ÕàÕπ·Õ (susceptibility) ¢Õßæ◊™µàÕ‡™◊ÈÕ
·∫§∑’‡√’¬ “‡Àµÿ¢Õß‚√§ πÕ°‡Àπ◊Õ®“°∫∑∫“∑„π°“√
∑”„Àâ‡°‘¥·º≈∑’Ë√“° (Deberdt et al., 1999) „π°“√»÷°…“
§√—Èßπ’È·¡â«à“∑—Èß‡™◊ÈÕ Streptomyces ·≈– Trichoderma
 “¡“√∂∑”„Àâµ—«ÕàÕπ (J2) ¢Õß‰ â‡¥◊ÕπΩÕ¬√“°ª¡®”π«π
Àπ÷ËßÀ¬ÿ¥°“√‡§≈◊ËÕπ‰À« (immobilized) ‰¥â®“°°“√∑¥ Õ∫
„πÀâÕßªØ‘∫—µ‘°“√ ·≈–≈¥°“√‡ªìπ‚√§√“°ª¡‰¥â„π°“√
∑¥ Õ∫„π‡√◊Õπ∑¥≈Õß (Chubachi et al., 1999 ·≈–
Sharon et al., 2001, µ“¡≈”¥—∫) ·µà§«“¡√ÿπ·√ß¢Õß
‚√§‡À’Ë¬«„π·ª≈ß∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬√“°ª¡ ¬—ß Ÿß°«à“·ª≈ß
∑’Ë‰¡à¡’‰ â‡¥◊ÕπΩÕ¬ · ¥ß«à“ª√‘¡“≥¢Õß‰ â‡¥◊ÕπΩÕ¬∑’Ë
‡À≈◊Õ®“°°“√∑’ËÕ“®∂Ÿ°‡¢â“∑”≈“¬‚¥¬‡™◊ÈÕªØ‘ªí°…å∑—Èß Õß
°Á¬—ß‡æ’¬ßæÕµàÕ°“√ àß‡ √‘¡„Àâ‡™◊ÈÕ R. solanacearum ‡¢â“
∑”≈“¬¡–‡¢◊Õ‡∑»‰¥âßà“¬  àßº≈„Àâ‡°‘¥‚√§√ÿπ·√ß¡“°¢÷Èπ‰¥â

 √ÿªº≈°“√»÷°…“

1. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¿“¬„πÀâÕßªØ‘∫—µ‘°“√
1.1 ‡™◊ÈÕ®ÿ≈‘π∑√’¬åªØ‘ªí°…å antagonists ∑—Èß

2 ™π‘¥§◊Õ Streptomyces spp. ·≈– Trichoderma spp.
 “¡“√∂¬—∫¬—Èß ‡™◊ÈÕ Ralstonia solanacearum „π ¿“æ
ÀâÕßªØ‘∫—µ‘°“√‰¥â

1.2 ‡™◊ÈÕ Streptomyces ∑’Ë∑¥ Õ∫∫πÕ“À“√
AGMA ¬—∫¬—Èß R. solanaceaerum ‰¥â¥’°«à“∫πÕ“À“√
TZC ·≈–∫πÕ“À“√ AGMA ‡™◊ÈÕ Streptomyces-15
¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“‡™◊ÈÕ Streptomyces-87

1.3 ‡™◊ÈÕ Trichoderma harzianum (Th),
T. asperellum (Ta), ·≈– Trichoderma -17 (T-17)
∫πÕ“À“√ TZC ·≈– Th ·≈– T-17 ∫πÕ“À“√ PDA
¬—∫¬—Èß R. solanaceaerum ‰¥â„°≈â‡§’¬ß°—∫ Streptomy-
ces ∫πÕ“À“√ TZC  à«π Ta ∫πÕ“À“√ PDA ·≈–

Bacillus-BFP029 ¬—∫¬—Èß‰¥âπâÕ¬ ·≈– Trichoderma T4
‰¡à “¡“√∂¬—∫¬—Èß‰¥â‡≈¬

1.4 ‡ ™◊È Õ Streptomyces-15 ·≈–
T. harzianum ‰¡à‡ªìπªØ‘ªí°…åµàÕ°—π

2. °“√∑¥≈Õß§«∫§ÿ¡‚√§‡À’Ë¬«‡¢’¬«„π ¿“æ‡√◊Õπ
∑¥≈Õß

2.1 ‡™◊ÈÕªØ‘ªí°…å Streptomyces-15 ·≈–
T. harzianum ¡’§«“¡ “¡“√∂§«∫§ÿ¡‚√§‰¥â„π√–¥—∫Àπ÷Ëß
·≈–°“√„™â‡™◊ÈÕªØ‘ªí°…å√à«¡°—π∑”„Àâª√– ‘∑∏‘¿“æ„π°“√
§«∫§ÿ¡‚√§‡æ‘Ë¡¡“°¢÷Èπ ·µà∂â“¡’‰ â‡¥◊ÕπΩÕ¬‡¢â“√à«¡¥â«¬
ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡‚√§®–≈¥≈ß

2.2 „π°√≥’∑’Ë¡’‰ â‡¥◊ÕπΩÕ¬√à«¡¥â«¬ ‡™◊ÈÕ
ªØ‘ªí°…å T. harzianum  “¡“√∂≈¥°“√‡°‘¥‚√§‰¥â
¡“°°«à“°“√„™â‡™◊ÈÕªØ‘ªí°…å Streptomyces-15

2.3  “√‡§¡’ copper fungicide ∑’Ë„™â∑¥ Õ∫
‰¡à “¡“√∂§«∫§ÿ¡‚√§‰¥â

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ Rockefeller Foundation ∑’Ë‰¥â
 π—∫ πÿπ∑ÿπ„π°“√«‘®—¬§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß

‡æ™√√—µπå ∏√√¡‡∫≠®æ≈ ·≈– Õπ—πµå «ß‡®√‘≠. 2547.
§ÿ≥ ¡∫—µ‘¢Õß “√ Secondary metabolites
®“°‡™◊ÈÕ Streptomyces spp. ∑’Ë¬—∫¬—Èß°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬ “‡Àµÿ‚√§æ◊™. °“√ —¡¡π“
«‘™“°“√‡°…µ√·Ààß™“µ‘ ª√–®”ªï 2547.
«—π∑’Ë 26-27 ¡°√“§¡ §≥–‡°…µ√»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

‡æ™√√—µπå ∏√√¡‡∫≠®æ≈ ·≈–Õ—»π’ ª“®’π∫√«√√≥å. 2548.
°“√§—¥‡≈◊Õ°·≈–∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß
Streptomyces spp. „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡™◊ÈÕ Ralstonia solanacearum  “‡Àµÿ‚√§
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‡À’Ë¬«‡¢’¬«¡–‡¢◊Õ‡∑»-æ√‘°. Àπâ“ 384-394 „π:
°“√ª√–™ÿ¡«‘™“°“√Õ“√—°¢“æ◊™·Ààß™“µ‘ §√—Èß∑’Ë 7
≥ ®—ßÀ«—¥‡™’¬ß„À¡à «—π∑’Ë 2-4 æƒ»®‘°“¬π
2548.

 ÿª√’¬“ À¡◊Ëπ°ÿ≈, π‘«—≤ ‡ π“–‡¡◊Õß, æ‘»“≈ »‘√‘∏√ ·≈–
‡æ™√√—µπå ∏√√¡‡∫≠®æ≈. 2546. ª√– ‘∑∏‘¿“æ
„π°“√‡ªìπªØ‘ªí°…å¢Õß Bacillus spp.
®“°·À≈àßµà“ßÊ µàÕ‡™◊ÈÕ “‡Àµÿ‚√§æ◊™∫“ß™π‘¥.
°“√ —¡¡π“«‘™“°“√‡°…µ√·Ààß™“µ‘ ª√–®”ªï
2546. §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ.
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