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【摘要】
 
Colletorichum gloeosporioides 引起很多種類果實炭疽病，尤其是檬果，為經濟損失主因之一。該病害在溫暖多濕氣候之熱帶地區危害特別嚴重。而目前常用於防治炭疽病危害之方法是使用殺菌劑，但因殺菌劑不利於環境及消費者，因此才有如施用於土壤之生物防治製劑枯草菌（Bacillus subtilis）應用於葉面噴灑，以防治空氣傳播之炭疽病。B. subtilis LB5菌株被使用於採收前及採收後金黃品種檬果炭疽病之防治，獲得與施用殺菌劑相似之防治效果。

在萃取LB5培養液代謝產物之過程，獲得一更具拮抗力之突變菌株LB5'。在以B. subtilis LB5及LB5'菌株施用於採收後檬果炭疽病防治，獲得以10天培養液稀釋成10倍至2000倍液，都具降低病果數或病斑產生之效果。LB5及LB5'於收獲後果實病害防治效果與殺菌劑相同，與對照組相比較，分別減少炭疽病率為74.5%及71.74%。由LB5及LB5'分泌之代謝物，都具有抑制真菌孢子發芽及菌絲體生長能力。LB5'之半純化代謝物中，獲得5個具抗真菌之拮抗代謝物分開樣本，而LB5只具3個具拮抗真菌力之樣本。而這些具抗真菌力樣本，分子量都大於10,000。細菌培養離心液之拮抗真菌能力具很高之熱、紫外線及廣泛pH穩定特性，顯示LB5及LB5'菌株有潛力當作田間試驗的生物防治製劑，以維持永續生態，並作採收後檬果果實處理，以延持市場上櫃時間。
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【Abstract】

Anthracnose disease caused by the pathogen Colletotrichum gloeosporioides is one of considerable causes of economical loss in a diversity of fruits productions particularly on mango. The disease is more severe in tropical regions with climates characterized by warm temperatures and high humidity which favor the development of the pathogen. The main solution to reduce the pathogen infection has been mainly chemical fungicides that are noxious to the environment and consumers as well. Alternative control methods including biological control have been implemented including the use of Bacillus subtilis or related strains but less used in foliage spray to control air borne diseases in fruit production as they were used in soil born diseases.  Experiments were conducted in vitro and in a mango orchard in pre-and post-harvest control of anthracnose disease using a new strain LB5 of Bacillus subtilis on the Jingkhuang cultivar. By comparison, LB5 has provided reduction of anthracnose disease on mango fruits as better as did chemical fungicides during this study. During the extraction of metabolites from LB5 culture broth using solvent, mutation was induced causing genetic changes on the wild type B. subtilis LB5 with enhanced antifungal activities on the pathogen and the mutant was named as strain LB5'.  The two strains LB5 and LB5' were used for post-harvest anthracnose disease control and significantly decreased the diseased fruits and the lesions size (P<0.001) on fruits with the dilutions 10 to 2000-fold. Hence, LB5 and LB5' were used for in post harvest disease control on mango fruits from farmers orchards, and provided great reduction of infected fruits at rate of 74.50 and 71.74 % (P<0.05) respectively. The metabolites secreted from LB5 and LB5' had antifungal activity, and had remarkably inhibited spore germination and mycelial growth of C. gloeosporioides. The mutant strain LB5' revealed to have in vitro stronger antifungal on the pathogen, contained 5 biologically active semi-purified fractions while the wild type had 3 fractions. The molecular-weight of the major compounds with antifungal activities from both strains LB5 and LB5' were characterized to be higher than 10000. The antifungal inhibitory effect of the supernatant from centrifuged bacterial culture broth was characterized as highly stable to heat, UV treatment and pH in the range of (3 to 11). These results, collectively indicated  that the strains LB5 and LB5' used as biological control agents in field trials and post-harvest have the potential to sustain the marketability of mango fruits production in a sustainable basis.
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