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∫∑§—¥¬àÕ

ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma spp. ®”π«π 4 ‰Õ‚´‡≈µ ∑’Ë·¬°®“°¥‘π„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

‰¥â·°à T9   (T. harzianum), T13 (T. asperellum), T17 (T. asperellum) ·≈– T18 (T. asperellum) „π°“√™—°π”

„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“πµàÕ‚√§∑“ß„∫¢Õß¡–‡¢◊Õ‡∑» ‰¥â»÷°…“‚¥¬‡≈’È¬ß‡™◊ÈÕ∫π‡¡≈Á¥¢â“«øÉ“ß∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈–

º ¡≈ß„π¥‘πª≈Ÿ°¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“ ·≈â«ª≈Ÿ°‡™◊ÈÕ Xanthomonas campestris pv. vesicatoria (XCV)  “‡Àµÿ

‚√§„∫®ÿ¥¢Õß¡–‡¢◊Õ‡∑» À≈—ß°“√¬â“¬ª≈Ÿ° 2  —ª¥“Àå ‡æ◊ËÕ∑¥ Õ∫§«“¡µâ“π∑“π‚√§„∫®ÿ¥„π ¿“æ‡√◊Õπ∑¥≈Õß

º≈°“√∑¥ Õ∫æ∫«à“‰Õ‚´‡≈µ T9 ™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§„∫®ÿ¥‰¥â¥’∑’Ë ÿ¥  ‚¥¬≈¥®”π«π®ÿ¥·º≈≈¥≈ß

69.32 % √Õß≈ß¡“‰¥â·°à T13, T17 ·≈– T18  ”À√—∫°“√∑¥ Õ∫°“√™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§„∫®ÿ¥

∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Stemphylium solani π—Èπ‰Õ‚´‡≈µ T18  “¡“√∂≈¥®”π«π·º≈®ÿ¥‰¥â¡“°∑’Ë ÿ¥ ®”π«π®ÿ¥·º≈≈¥≈ß

19.23 % √Õß≈ß¡“§◊Õ‰Õ‚´‡≈µ T9  à«π T13 ·≈– T17 ª√– ‘∑∏‘¿“æ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.01)  à«π°“√

™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“πµàÕ‚√§„∫®ÿ¥‡ªÑ“°√– ÿπ∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Corynespora cassiicola π—Èπ‰Õ‚´‡≈µ T18

¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ ®”π«π®ÿ¥·º≈≈¥≈ß 11.00 % √Õß≈ß¡“‰¥â·°à‰Õ‚´‡≈µ T9 ·≈– T13  à«π T17 π—Èπ

‰¡à “¡“√∂≈¥°“√‡°‘¥‚√§‰¥â  °“√»÷°…“π’È™’È„Àâ‡ÀÁπ∂÷ß°“√°√–µÿâπ§«“¡µâ“π∑“π‚√§∑“ß„∫„π¡–‡¢◊Õ‡∑»¥â«¬°“√

„™â‡™◊ÈÕ√“ªØ‘ªí°…å Trichoderma spp.

Abstract

The efficiency of 4 isolates of Trichoderma spp. isolated from cultivated soil of the northeastern

region, T9 (T. harzianum), T13 (T. asperellum), T17 (T. asperellum) and T18 (T. asperellum) on the folia

disease resistance induction in tomato was studied. The fungi was cultivated on sterilized sorghum grains and

mixed in soil (2 % w/w). Tomato plants were transplanted into pots for two weeks, and then inoculated with

folia disease pathogens, Xanthomonas campestris pv. vesicatoria (XCV), Stemphylium solani and Corynespora
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cassiicola. The number of leaf spot symptoms for each pathogen was evaluated. The results show that isolate

T9 (T. harzianum) reduced bacterial spot numbers the most at 69.32 %. The T13, T17 and T18 expressed spot

reduction in descending order. For Stemphylium leaf spot, the isolate T18 reduced leaf spot of 19.23 % more

than isolate T9. However, T13 and T17 did not reduce spot numbers (P>0.01). The isolate T18 exhibited target

spot reduction of 11.00 %. Isolates T9 and T13 followed and T17 was not able to induce target spot resistance

in tomato. This present study suggests the induction of folia diseases of tomato by using the antagonistic

fungus, Trichoderma spp.

§” ”§—≠: ‡™◊ÈÕ√“ªØ‘ªí°…å Trichoderma spp., °√–µÿâπ§«“¡µâ“π∑“π, ‚√§∑“ß„∫

Keywords: Folia disease, induced resistance, Trichoderma spp.

∫∑π”

¡–‡¢◊Õ‡∑» (Lycopersicon esculentum Mill.)

‡ªìπæ◊™º—°∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘® πÕ°®“°

¡–‡¢◊Õ‡∑»®–ª≈Ÿ°‡ªìπÕÿµ “À°√√¡‡æ◊ËÕ°“√∫√‘‚¿§ ¥

·≈â« ª√–‡∑»‰∑¬¬—ß¡’°“√ª≈Ÿ°¡–‡¢◊Õ‡∑»‡æ◊ËÕ°“√º≈‘µ

‡¡≈Á¥æ—π∏ÿå ”À√—∫ àßÕÕ°µà“ßª√–‡∑» ´÷Ëß∑”√“¬‰¥â

‡ªìπ®”π«π¡“°„Àâ°—∫‡°…µ√°√√“¬¬àÕ¬·≈–∑”√“¬‰¥â

√«¡√–¥—∫ª√–‡∑»¡“°°«à“ 300 ≈â“π∫“∑µàÕªï

(Keawplung, 1999) Õÿª √√§∑’Ë ”§—≠ª√–°“√Àπ÷Ëß

∑’Ë¡’µàÕÕÿµ “À°√√¡°“√º≈‘µ¡–‡¢◊Õ‡∑» §◊Õªí≠À“‚√§

¢Õß¡–‡¢◊Õ‡∑»  ”À√—∫‚√§∑’Ë¡—°æ∫·≈–‡ªìπªí≠À“

‰¥â·°à‚√§„∫®ÿ¥ ÷́Ëß¡’ “‡Àµÿ∑—Èß®“°‡™◊ÈÕ√“·≈–

‡™◊ÈÕ·∫§∑’‡√’¬ ‡™àπ ‚√§„∫®ÿ¥ (bacterial leaf spot)

∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ·∫§∑’‡√’¬ Xanthomonas campestris

pv. vesicatoria (XCV) ´÷Ëß‡ªìπ‚√§∑’Ë∂à“¬∑Õ¥ºà“π

∑“ß‡¡≈Á¥æ—π∏ÿå·≈–‚√§„∫®ÿ¥∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ√“

Stemphylium solani ·≈–„∫®ÿ¥‡ªÑ“°√– ÿπ∑’Ë‡°‘¥®“°

‡™◊ÈÕ√“ Corynespora cassiicola ´÷Ëß¡—°‡ªìπªí≠À“

·°à‡°…µ√°√∑’Ëª≈Ÿ°¡–‡¢◊Õ‡∑»∑”„Àâ‰¡à‰¥âº≈º≈‘µ

∑’Ë¡’§ÿ≥¿“æ¥’·≈–ª√‘¡“≥µ“¡∑’ËµâÕß°“√

‡™◊ÈÕ√“ Trichoderma spp. ‡ªìπ‡™◊ÈÕ√“∑’Ë¡’

°“√π”¡“„™â§«∫§ÿ¡‡™◊ÈÕ√“ “‡Àµÿ‚√§æ◊™°—πÕ¬à“ß·æ√à

À≈“¬¥â«¬§ÿ≥ ¡∫—µ‘„π°“√‡ªìπ‡™◊ÈÕª√ ‘µµàÕ‡™◊ÈÕ√“

 “‡Àµÿ‚√§æ◊™À≈“¬™π‘¥ ‚¥¬‡™◊ÈÕ√“ Trichoderma spp.

¡’§«“¡ “¡“√∂„π°“√Õ¬Ÿà√à«¡°—∫√“°æ◊™‚¥¬°“√

·∑ß‡ âπ„¬‡¢â“‰ª‡®√‘≠„π™—Èπ cortex ¢Õß√“°æ◊™

‚¥¬‰¡à°àÕ§«“¡‡ ’¬À“¬·°àæ◊™ ´÷Ëß¡’§«“¡ ”§—≠

°—∫°≈‰°°“√™—°π”„Àâæ◊™ √â“ß§«“¡µâ“π∑“π‚√§ (Koch

et al., 1999) ∑”„Àâæ◊™ √â“ß ‡Õπ‰´¡å ∫“ß™π‘¥

‡ªìπª√‘¡“≥¡“° ́ ÷Ëß “¡“√∂µàÕµâ“π‡™◊ÈÕ “‡Àµÿ‚√§æ◊™‰¥â

(Engelberth et al., 2003) ‚¥¬°“√ √â“ß “√

 àß —≠≠“≥§◊Õ salicylic acid (SA) ·≈– jasmonic acid

(JA) ·≈–∂Ÿ°≈”‡≈’¬ß‰ª¬—ß à«πµà“ßÊ ¢Õßæ◊™·≈–

‰ª°√–µÿâπ°“√∑”ß“π¢Õß R gene (Wasternack et al.,

2006) ́ ÷Ëß‡°’Ë¬«¢âÕß°—∫°≈‰°°“√ªÑÕß°—πµ—«µà“ßÊ ¢Õßæ◊™

‡™àπ PR gene ´÷Ëß∑”Àπâ“∑’Ë —ß‡§√“–Àå pathogenesis-

related protein (PR-protein) ÷́Ëß “¡“√∂®”·π°‰¥â

À≈“¬™π‘¥ ∫“ß™π‘¥æ∫«à“‡ªìπ‡Õπ‰´¡å chitinase ·≈–

β-1,3 glucanase ´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë “¡“√∂¬àÕ¬ ≈“¬

ºπ—ß‡ âπ„¬¢Õß‡™◊ÈÕ√“‰¥â (Parker, 2000) √«¡‰ª∂÷ß

°“√°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß “√ secondary metabolite

‡™àπ nicotine ·≈– “√®”æ«° phenolic compound

‚¥¬æ◊™∑’Ë∂Ÿ°™—°π”„Àâ‡°‘¥§«“¡µâ“π∑“ππ’È “¡“√∂

µâ“π∑“πµàÕ‡™◊ÈÕ√“ ·∫§∑’‡√’¬ ‰«√—  ‰ â‡¥◊ÕπΩÕ¬

√«¡‰ª∂÷ß·¡≈ß¥â«¬ (Jones and Takemoto, 2004)

πÕ°®“°π’È°“√‡®√‘≠¢Õß‡™◊ÈÕ√“ Trichoderma spp

∫π√“°æ◊™ ¬—ß àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“°·≈–

™à«¬„Àâæ◊™¥Ÿ¥ ÷́¡·√à∏“µÿÕ“À“√‰¥â¥’¢÷ÈπÕ’°¥â«¬ (Harman

et al., 2004)

‡™◊ÈÕ√“ Trichoderma spp. ¡’§«“¡À≈“°À≈“¬

„π·ª≈ßº≈‘µ‡¡≈Á¥æ—π∏ÿå¢Õß¡–‡¢◊Õ‡∑»„π¿“§µ–«—π

ÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡

‚√§æ◊™„π¥‘πÀ≈“¬™π‘¥ (Saksirirat et al., 2005)
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‡™àπ§«∫§ÿ¡‡™◊ÈÕ Fusarium oxysporum f.sp. lycopersici

‡ªìπµâπ ( ÿ«‘µ“ 2549)  ·µà§ÿ≥ ¡∫—µ‘„π°“√°√–µÿâπ

§«“¡µâ “π∑“π‚√§∑“ß„∫π—Èπ¬— ß‰¡à¡’°“√»÷°…“

„πª√–‡∑»‰∑¬ «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È®÷ß‡πâπ

∂÷ßª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma spp. „π°“√

™—°π”„Àâµâπ¡–‡¢◊Õ ‡∑»µâ “π∑“πµàÕ‚√§∑“ß„∫

¢Õß¡–‡¢◊Õ‡∑»  ”À√—∫‡ªìπ·π«∑“ß¢Õß°“√§«∫§ÿ¡

‚√§æ◊™‚¥¬™’««‘∏’Õ’°·π«∑“ßÀπ÷Ëß

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“

Trichoderma spp. „π°“√™—°π”„Àâµâπ¡–‡¢◊Õ

‡∑» √â“ß§«“¡µâ“π∑“π‚√§„∫®ÿ¥

        «“ß·ºπ°“√∑¥≈Õß‚¥¬„™â·ºπ°“√∑¥≈Õß

·∫∫ ÿà¡ ¡∫Ÿ√≥å (completely randomized design) 5

°√√¡«‘∏’Ê ≈–  5 ´È” „™â‡™◊ÈÕ 4‰Õ‚´‡≈µ‡ªìπ°√√¡«‘∏’

·≈–°“√‰¡à„™â‡™◊ÈÕ‡ªìπ°√√¡«‘∏’§«∫§ÿ¡ ¡–‡¢◊Õ‡∑» 1 µâπ

∂◊Õ‡ªìπ 1 ´È”  ∑¥ Õ∫ 3 °“√∑¥≈Õß„π 3 ‚√§∑“ß

„∫‰¥â·°à ‚√§„∫®ÿ¥·∫§∑’‡√’¬ (bacterial spot) „∫®ÿ¥

Stemphylium ·≈–„∫®ÿ¥‡ªÑ“°√– ÿπ  ‡µ√’¬¡À—«‡™◊ÈÕ

Trichoderma spp. ‚¥¬‡≈’È¬ß‡™◊ÈÕ Trichoderma spp. ‰Õ

‚´‡≈µ T9, T13, T17 ·≈– T18 ∫πÕ“À“√ PDA „Àâ

¡’Õ“¬ÿ 5 «—π ®“°π—Èπ¬â“¬‡ âπ„¬‡™◊ÈÕ‰ª‡≈’È¬ß„π‡¡≈Á¥

¢â“«øÉ“ßπ÷Ëß ÿ°∑’Ë∫√√®ÿ∂ÿßæ≈“ µ‘°·≈–ºà“π°“√π÷Ëß¶à“

‡™◊ÈÕ·≈â« ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28 ± 5C) ‡ªìπ‡«≈“

7 «—π‡ âπ„¬®–‡®√‘≠‡µÁ¡∂ÿß “¡“√∂π”‰ª„™â‡ªìπÀ—«‡™◊ÈÕ‰¥â

º ¡À—«‡™◊ÈÕ Trichoderma spp. ∑’Ë‡µ√’¬¡‰¥â≈ß„π¥‘π∑’Ë

ºà“π°“√¶à“‡™◊ÈÕ·≈â«∑’Ë®–„™âª≈Ÿ°µâπ¡–‡¢◊Õ‡∑» °√–∂“ß

≈– 20 °√—¡/¥‘π 1000 °√—¡ „π°√√¡«‘∏’§«∫§ÿ¡

‰¡àº ¡À—«‡™◊ÈÕ Trichoderma spp. ®“°π—Èπ¬â“¬µâπ°≈â“

¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“≈ßª≈Ÿ°„π°√–∂“ß ®“°π—Èπ 2

 —ª¥“Àåª≈Ÿ°‡™◊ÈÕ “‡Àµÿ‚√§§◊Õ‡™◊ÈÕ Xanthomonas

campestris pv. vesicatoria (XCV)‚¥¬„™â‰¡âæ—π≈”≈’

π÷Ëß¶à“‡™◊ÈÕ®ÿà¡ “√·¢«π≈Õ¬·∫§∑’‡√’¬∑’Ë¡’§«“¡¢ÿàπ

(OD = 1.0) ‡¡◊ËÕ«—¥§à“°“√¥Ÿ¥°≈◊π· ß§«“¡¬“«§≈◊Ëπ

600 π“‚π‡¡µ√ ∑“≈ß∫π¥â“π∫π„∫(abaxial)

¢Õß¡–‡¢◊Õ‡∑»∑ÿ°„∫ À≈—ß¬â“¬µâπ°≈â“≈ß°√–∂“ß 14 «—π

 à«π°“√ª≈Ÿ°‡™◊ÈÕ√“ Stemphylium solani ·≈– ‡™◊ÈÕ√“

Corynespora cassiicola π—Èπ©’¥æàπ “√·¢«π≈Õ¬

 ªÕ√å§«“¡‡¢â¡¢âπ 106  ªÕ√å/¡≈.¥â«¬°√–∫Õ°©’¥æàπ

(sprayer) ≈ß∫π„∫¡–‡¢◊Õ‡∑»„Àâ∑—Ë«À≈—ß¬â“¬µâπ°≈â“≈ß

°√–∂“ß 14 «—π ‡¡◊ËÕª≈Ÿ°‡™◊ÈÕ “‡Àµÿ‚√§·≈â«„™â∂ÿß

æ≈“ µ‘°§≈ÿ¡µâπ¡–‡¢◊Õ‡∑»‰«â‡æ◊ËÕ√—°…“§«“¡™◊Èπ„Àâ

‡À¡“–°—∫°“√‡°‘¥‚√§‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß·≈â«‡Õ“∂ÿß

æ≈“ µ‘°ÕÕ°  ª√–‡¡‘π°“√‡ªìπ‚√§À≈—ßª≈Ÿ°‡™◊ÈÕ

 “‡Àµÿ‡ªìπ‡«≈“ 7, 10 ·≈– 14 «—π‚¥¬°“√π—∫®”π«π

®ÿ¥‡π◊ÈÕ‡¬◊ËÕµ“¬∑’Ë‡°‘¥¢÷Èπ∫π„∫¡–‡¢◊Õ‡∑»∑ÿ°„∫ π”

¢âÕ¡Ÿ≈®”π«π®ÿ¥‰ª«‘‡§√“–Àå§«“¡·ª√ª√«π‚¥¬„™â

‚ª√·°√¡∑“ß ∂‘µ‘ Mstat ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

¢Õß§à“‡©≈’Ë¬¢Õß°√√¡«‘∏’‚¥¬„™â Duncanûs multiple

range test (DMRT)

º≈°“√«‘®—¬

ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma

spp. „π°“√™—°π”„Àâµâπ¡–‡¢◊Õ‡∑» √â“ß§«“¡

µâ“π∑“π‚√§„∫®ÿ¥

®“°°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√™—°π”

§«“¡µâ“π∑“π‚√§∑“ß„∫„π ¿“æ‚√ß‡√◊Õπ‚¥¬§—¥‡≈◊Õ°

‡™◊ÈÕ√“ Trichoderma spp. ‰Õ‚´‡≈µ T9 (T. harzianum),

T13 (T. asperellum), T17 (T. asperellum) ·≈– T18

(T. asperellum) ¡“º≈‘µ‡ªìπÀ—«‡™◊ÈÕ·≈–º ¡≈ß„π¥‘π

ª≈Ÿ°¡–‡¢◊Õ‡∑» º≈°“√∑¥≈Õßæ∫«à“‰Õ‚´‡≈µ T9 ™—°π”

„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ XCV

 “‡Àµÿ‚√§„∫®ÿ¥¢Õß¡–‡¢◊Õ‡∑» ‰¥â¥’∑’Ë ÿ¥ ‚¥¬≈¥

®”π«π®ÿ¥‡π◊ÈÕ‡¬◊ËÕµ“¬∫π„∫¡–‡¢◊Õ‡∑»‰¥â 69.32% √Õß

≈ß¡“§◊Õ T13 ≈¥®”π«π®ÿ¥‰¥â 34.66%  T17 ≈¥

®”π«π®ÿ¥‰¥â 37.41% ·≈– T18 ≈¥®”π«π®ÿ¥‰¥â

44.77%  ”À√—∫°“√∑¥ Õ∫°“√™—°π”„Àâµâπ¡–‡¢◊Õ

‡∑»µâ“π∑“π‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Stemphylium

solani π—Èπ‰Õ‚´‡≈µ T18  “¡“√∂≈¥®”π«π·º≈®ÿ¥‰¥â

19.23% √Õß≈ß¡“§◊Õ‰Õ‚´‡≈µ T9  à«π T13 ·≈– T17

ª√– ‘∑∏‘¿“æ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.01) ´÷Ëß≈¥

®”π«π®ÿ¥·º≈‰¥â 7.52%, 3.8% ·≈– 3.69% µ“¡≈”¥—∫

 à«π°“√™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“πµàÕ‚√§„∫®ÿ¥
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ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma spp. „π°“√™—°π”

„Àâµâπ0¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§∑“ß„∫
KKU Res J 14 (11) :November 2009

‡ªÑ“°√– ÿπ∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Corynespora cassiicola π—Èπ

‰Õ‚´‡≈µ T18 ¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ √Õß≈ß¡“‰¥â·°à

‰Õ‚´‡≈µ T9 ·≈– T13 ∑’Ë “¡“√∂®”π«π·º≈®ÿ¥‰¥â

11%, 10.21%, ·≈– 10.09% µ“¡≈”¥—∫  à«π T17 π—Èπ

‰¡à “¡“√∂≈¥°“√‡°‘¥‚√§‰¥â (µ“√“ß∑’Ë 1 ,  2  ·≈– 3)

µ“√“ß∑’Ë 1. §«“¡√ÿπ·√ß¢Õß‚√§„∫®ÿ¥À≈—ßª≈Ÿ°‡™◊ÈÕ Xanthomonas campestris pv. vesicatoria (XCV) √à«¡°—∫

°“√ª≈Ÿ°‡™◊ÈÕ  ·≈–‰¡àª≈Ÿ°‡™◊ÈÕ Trichoderma spp. ‰Õ‚´‡≈µµà“ßÊ

1 §à“‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√‡¥’¬«°—π„π§Õ≈—¡πå‡¥’¬«°—π ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (P > 0.01, DMRT)
2 dpi = day post inoculation (π—∫®”π«π®ÿ¥∑’Ë‡°‘¥¢÷Èπ∫π„∫À≈—ß®“°ª≈Ÿ°‡™◊ÈÕ  XCV  7, 10 ·≈– 14 «—π)

µ“√“ß∑’Ë 2. °“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§„∫®ÿ¥À≈—ßª≈Ÿ°‡™◊ÈÕ√“ Stemphylium solani √à«¡°—∫°“√ª≈Ÿ°‡™◊ÈÕ

·≈–‰¡àª≈Ÿ°‡™◊ÈÕ Trichoderma spp.

1 §à“‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√‡¥’¬«°—π„π§Õ≈—¡πå‡¥’¬«°—π ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (P > 0.01,  DMRT)
2 dpi = day post inoculation (π—∫®”π«π®ÿ¥∑’Ë‡°‘¥¢÷Èπ∫π„∫7 ·≈– 10 «—π À≈—ß°“√ª≈Ÿ°‡™◊ÈÕ Stemphylium solani)
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ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma spp. „π°“√™—°π”

„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§∑“ß„∫
«“√ “√«‘®—¬ ¡¢. 14 (11) : æƒ»®‘°“¬π 2552

µ“√“ß∑’Ë 3. °“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§„∫®ÿ¥À≈—ßª≈Ÿ°‡™◊ÈÕ√“ Corynespora  cassiicola √à«¡°—∫

°“√ª≈Ÿ°‡™◊ÈÕ ·≈–‰¡àª≈Ÿ°‡™◊ÈÕ  Trichoderma spp.

1 §à“‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√‡¥’¬«°—π„π§Õ≈—¡πå‡¥’¬«°—π ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (P > 0.05, DMRT)
2 dpi = day post inoculation (π—∫®”π«π®ÿ¥∑’Ë‡°‘¥¢÷Èπ∫π„∫À≈—ß°“√ª≈Ÿ°‡™◊ÈÕ  5 ·≈– 7 «—π)

 √ÿª·≈–«‘®“√≥å

‡™◊ÈÕ√“ Trichoderma spp. ‰Õ‚´‡≈µµà“ßÊ

∑’Ëπ”¡“∑¥ Õ∫„π§√—Èßπ’Èæ∫«à“‰Õ‚´‡≈µ T9 (T.

harzianum)  “¡“√∂™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π

‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ XCV  “‡Àµÿ‚√§„∫®ÿ¥¢Õß

¡–‡¢◊Õ‡∑»‰¥â¥’∑’Ë ÿ¥ ‚¥¬≈¥®”π«π®ÿ¥‡π◊ÈÕ‡¬◊ËÕµ“¬∫π

„∫¡–‡¢◊Õ‡∑»‰¥â 62.30%  à«π‰Õ‚´‡≈µÕ◊Ëπ≈¥®”π«π

®ÿ¥·º≈≈ß‰¥â „π™à«ß√–À«à“ß 34.41-44.78%   ”À√—∫

°“√∑¥ Õ∫°“√™—°π”„Àâµâπ¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§

„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Stemphylium solani π—Èπ‰Õ‚´

‡≈µ T18 (T. asperellum)  “¡“√∂≈¥®”π«π®ÿ¥·º≈

‰¥â 19.23% ‰Õ‚´‡≈µÕ◊ËπÊ≈¥®”π«π®ÿ¥·º≈‰¥â„π

™à«ß√–À«à“ß 3.69-7.52 %  à«π„π‚√§„∫®ÿ¥‡ªÑ“°√– ÿπ

∑’Ë‡°‘¥®“°‡™◊ÈÕ√“ Corynespora cassiicola π—Èπ‰Õ‚´‡≈µ

T18 ¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥‚¥¬≈¥®”π«π®ÿ¥·º≈‰¥â

11% ‰Õ‚´‡≈µÕ◊ËπÊ ≈¥®”π«π·º≈‰¥â 10.09-10.21 %

‚¥¬∏√√¡™“µ‘¢Õß‡™◊ÈÕ√“ Trichoderma spp. π—Èπ‡ªìπ

‡™◊ÈÕ√“ªØ‘ªí°…å∑’Ë¡’§ÿ≥ ¡∫—µ‘ „π°“√§«∫§ÿ¡‚√§æ◊™

„π¥‘π‰¥âÀ≈“¬™π‘¥ ÷́ËßπÕ°®“°®–¡’ªØ‘ —¡æ—π∏å°—∫

‡™◊ÈÕ “‡Àµÿ‚√§æ◊™„π‡™‘ßªØ‘ªí°…å·≈â« ¬—ß¡’√“¬ß“π

∂÷ß°“√°√–µÿâπ§«“¡µâ“π∑“π‚√§æ◊™‰¥â„πæ◊™À≈“¬™π‘¥

(Harman et al., 2004)  πÕ°®“°π’È ‡™◊ÈÕ√“ Trichoderma

spp. „π∫“ß “¬æ—π∏ÿå‡¡◊ËÕª≈Ÿ°‡™◊ÈÕ≈ß‰ª„π¥‘π®–Õ“»—¬

‡æ’¬ß∫√‘‡«≥√Õ∫Ê √“°æ◊™ ∫“ß “¬æ—π∏ÿåÕ“®‡¢â“‰ª

Õ¬Ÿà√à«¡°—∫√“°æ◊™‚¥¬°“√·∑ß‡ âπ„¬‡¢â“‰ª„π™—Èπ‡´≈≈å

epidermis ™—Èπ∑’Ë 1 À√◊Õ 2 ‡∑à“π—Èπ ·≈–∫“ß “¬æ—π∏ÿå

‡ªìπ‡™◊ÈÕ endophyte ‡¢â“‰ªÕ“»—¬„π∑àÕ≈”‡≈’¬ßπÈ”

¢Õßæ◊™‚¥¬‰¡à°àÕ§«“¡‡ ’¬À“¬·°àæ◊™ ´÷Ëß¡’§«“¡ ”§—≠

°—∫°≈‰°°“√™—°π”„Àâæ◊™ √â“ß§«“¡µâ“π∑“π‚√§

‚¥¬®–¡’º≈¡“°°—∫°“√™—°π”æ◊™ °“√∑’Ë‡™◊ÈÕ Trichoderma

spp. Õ“»—¬·≈–¡’ªØ‘ —¡æ—π∏å°—∫æ◊™Õ¬à“ß„°≈â™‘¥∑”„Àâ

‡°‘¥°“√ √â“ß “√ àß —≠≠“≥ §◊Õ ∑”„Àâæ◊™‡°‘¥§«“¡

µâ“π∑“π·≈–‡°‘¥Õ¬à“ßµàÕ‡π◊ËÕßµ≈Õ¥‡«≈“∑’Ë‡™◊ÈÕÕ“»—¬

Õ¬Ÿà°—∫æ◊™ (Hurtado, 2004, Jones and Takemoto, 2004)

¥—ßπ—Èπº≈°“√»÷°…“π’È∑’Ëµâπ¡–‡¢◊Õ‡∑»∑’Ë‰¥â√—∫°“√ª≈Ÿ°

‡™◊ÈÕ√“ Trichoderma spp. ∑—Èß 4 ‰Õ‚´‡≈µ  “¡“√∂

µâ“π∑“πµàÕ‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ XCV ‰¥â¥’π—Èπ Õ“®

‡π◊ËÕß¡“®“° °“√∑’Ëæ◊™ √â“ß “√‡§¡’À√◊Õ‡Õπ‰´¡å™π‘¥

µà“ßÊ ¢÷Èπ¡“‡™àπ “√ salicylic acid, jusmonic acid À√◊Õ

 “√Õ◊Ëπ‡™àπ phytoalexin ∑’Ë¡’º≈¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ

¢Õß·∫§∑’‡√’¬ À√◊Õ “√ protinase inhibitor ‡ªìπµâπ
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ª√– ‘∑∏‘¿“æ¢Õß‡™◊ÈÕ√“ Trichoderma spp. „π°“√™—°π”

„Àâµâπ0¡–‡¢◊Õ‡∑»µâ“π∑“π‚√§∑“ß„∫
KKU Res J 14 (11) :November 2009

(Van Loon and Van Strien, 1999) ´÷Ëß®–‰ª¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å®“°·∫§∑’‡√’¬ À√◊Õ·¡â°√–∑—Ëß

°“√ √â“ßºπ—ß‡´≈≈å¢Õßæ◊™∑’ËÀπ“·≈–·¢Áß¢÷Èπ ”À√—∫

ªÑÕß°—π°“√‡¢â“ Ÿà‡´≈≈åæ◊™ πÕ°®“°π’È„π°“√»÷°…“

¢Õß Alfano ·≈–§≥– (2007) ‰¥âæ∫«à“‡™◊ÈÕ√“

Trichoderma hamatum 382 °√–µÿâπ„Àâµâπ¡–‡¢◊Õ‡∑»

¡’°“√· ¥ßÕÕ°¢Õß¬’π∂÷ß 45 ¬’π‡ª√’¬∫‡∑’¬∫°—∫

°“√‰¡à„™â‡™◊ÈÕ T. hamatum 382 π’È ¬’π¥—ß°≈à“«‡ªìπ¬’π

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√· ¥ßÕÕ°§«“¡‡§√’¬¥´÷Ëß‰ª¡’º≈

µàÕ°√–∫«π°“√·¡·∑‚∫≈‘´÷¡„π¡–‡¢◊Õ‡∑»  à«π°“√

∑’Ëµâπ¡–‡¢◊Õ‡∑»µâ“π∑“πµàÕ‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°‡™◊ÈÕ√“

Stemphylium solani ·≈– Corynespora casiicola

‰¥âπ—ÈπÕ“®¡’º≈¡“®“°‡Õπ‰´¡å chitinase ·≈– β-1,3-

glucanase ∑’Ëµâπ¡–‡¢◊Õ‡∑»∂ÿ°°√–µÿâπ„Àâ √â“ß¢÷Èπ

‚¥¬‡™◊ÈÕ√“ Trichoderma spp. ´÷Ëßº≈°“√»÷°…“π’È‰¥âº≈

∑’Ë§≈â“¬°—∫√“¬ß“π¢Õß Yedidia ·≈–§≥– (2000)

∑’Ëæ∫«à“À≈—ßª≈Ÿ°‡™◊ÈÕ√“ Trichoderma T-203 „Àâ°—∫

µâπ°≈â“·µß°«“‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß·≈â«µ—¥‡Õ“‡π◊ÈÕ‡¬◊ËÕ

∫√‘‡«≥√“°¡“¬âÕ¡¥â«¬ “√‡√◊Õß· ß∑’Ë¡’ à«πº ¡¢Õß

4-MU-(GlNAc) ́ ÷Ëß‡ªìπ substrate ¢Õß‡Õπ‰´¡å chitinase

‡¡◊ËÕπ”‡π◊ÈÕ‡¬◊ËÕπ—Èπ‰ªµ√«® Õ∫¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π æ∫«à“‡π◊ÈÕ‡¬◊ËÕ∑’Ëª≈Ÿ°‡™◊ÈÕ√“

Trichoderma ¡’°‘®°√√¡¢Õß‡Õπ‰´¡å chitinase

´÷Ëß‡°‘¥¢÷Èπ‡™àπ‡¥’¬«°—∫°“√„™â 2,6-dichloroisonicotinic

acid ‡ªìπµ—«™—°π” ·≈–‰¡àæ∫°‘®°√√¡¢Õß‡Õπ‰´¡å

„π°√√¡«‘∏’∑’Ë‰¡à‰¥âª≈Ÿ°‡™◊ÈÕ√“ Trichoderma spp. ∑—Èßπ’È

‡Õπ‰´¡å chitinase ·≈– β-1,3-glucanase π—Èπ‡ªìπ

‡Õπ‰´¡å¬àÕ¬ ≈“¬ºπ—ß¢Õß‡ âπ„¬¢Õß‡™◊ÈÕ√“ “‡Àµÿ

‚√§æ◊™‰¥â (Saksirirat et al., 1991) ∑”„Àâ®ÿ¥·º≈∑’Ë

‡°‘¥®“°‡™◊ÈÕ√“„π¡–‡¢◊Õ‡Z∑»π—Èπ≈¥≈ß‰¥â  πÕ°®“°π’È

¬—ß‡°’Ë¬ß¢âÕß°—∫°“√∑”ß“π¢Õß PR gene ´÷Ëß∑”Àπâ“∑’Ë

 —ß‡§√“–Àå pathogenesis-related protein (PR-protein)

´÷Ëß‡ªìπ‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√µâ“π∑“π‚√§¢Õßæ◊™

·≈–¡’À≈“¬™π‘¥ ∫“ß™π‘¥æ∫«à“‡ªìπ‡Õπ‰´¡å¬àÕ¬ ≈“¬

chitinase ·≈– β-1,3 glucanase ∑’Ëæ◊™ √â“ß¢÷Èπ

·≈â«‰ª¡’º≈µàÕ°“√¬àÕ¬ ≈“¬ºπ—ß‡ âπ„¬¢Õß‡™◊ÈÕ√“‰¥â

(Parker, 2000) °“√»÷°…“§√—Èßπ’È™’È„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ

¢Õß‡™◊ÈÕ√“ªØ‘ªí°…å Trichoderma spp. ´÷Ëß¡’√“¬ß“π«à“

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

®“°‡™◊ÈÕ Fusarium oxysporum f.sp. lycopersici

„π¡–‡¢◊Õ‡∑» ( ÿ«‘µ“, 2549)·≈â« ¬—ß “¡“√∂™—°π”

„Àâµâπ¡–‡¢◊Õ‡∑»¡’§«“¡µâ“π∑“π‚√§„∫®ÿ¥∑’Ë‡°‘¥®“°

‡™◊ÈÕ·∫§∑’ ‡√’¬ XCV ·≈–„∫®ÿ¥∑’Ë ‡°‘¥®“°‡™◊ÈÕ√“

Stemphylium solani ·≈– „∫®ÿ¥‡ªÑ“°√– ÿπ∑’Ë‡°‘¥®“°

‡™◊ÈÕ√“ Corynespora cassiicola ‚¥¬ –∑âÕπ∂÷ß°≈‰°

°“√§«∫§ÿ¡‚√§æ◊™‚¥¬™’««‘∏’¢Õß‡™◊ÈÕ√“ Trichoderma

spp. ∑’ËπÕ°‡Àπ◊Õ‰ª®“° °“√·°àß·¬àß·¢àß¢—π

(competition) °“√‡ªìπª√ ‘µ (parasitism) °“√ √â“ß

 “√¬—∫¬—Èß‡™◊ÈÕ “‡Àµÿ‚√§æ◊™ (antibiosis) ·≈â« ¬—ß¡’

°≈‰°¢Õß°“√°√–µÿâπ§«“¡µâ“π∑“π‚√§ (induce

systemic resistance) Õ’°¥â«¬

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈– ”π—°ß“π

°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.) ¿“¬„µâ‚§√ß°“√

∑ÿπ«‘®—¬¡À“∫—≥±‘µ  °«.  “¢“«‘∑¬“»“ µ√å·≈–

‡∑§‚π‚≈¬’ ª√–®”ªï 2549 ·≈–∑ÿπÕÿ¥Àπÿπ«‘®—¬

ª√–‡¿∑∑—Ë«‰ª ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë‰¥â π—∫ πÿπ

∑ÿπ«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬‡∑§‚π‚≈¬’™’«¿“æ

∑“ß°“√‡°…µ√‡æ◊ËÕ‡»√…∞°‘®∑’Ë¬—Ëß¬◊π ·≈–»Ÿπ¬å§«“¡

‡ªìπ‡≈‘»¥â“π‡∑§‚π‚≈¬’™’«¿“æ‡°…µ√ ¡À“«‘∑¬“≈—¬√à«¡

(AG - BIO/PERDO - CHE) ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∑’Ë‡Õ◊ÈÕ‡øóôÕ°“√„™â‡§√◊ËÕß¡◊Õ·≈–ÀâÕßªØ‘∫—µ‘°“√

‡Õ° “√Õâ“ßÕ‘ß
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