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I. Abstract 
Verticillium wilt caused by a serious soil-borne fungus, Verticillium dahliae Kleb., is  one of the most devastating and a widespread diseases, causes huge yield losses in different crop species including cotton worldwide. The role of biological control agents (BCAs) in integrated plant diseases management (IPDM) always remained promising as a safe and sustainable tool. Diversity of fungi has antagonist potential in the nature against various plant pathogens, which need to be confirmed with different techniques and measures. The objective of the present study was to determine the BCAs potential alone and in combination with some safe chemicals under in vitro and greenhouse conditions against Verticillium wilt of cotton. Thirteen different BCAs that were tested through dual culture (mycoparasitism) and volatile metabolites (antibiosis) displayed significantly (P < 0.05) varied response. Trichoderma longibrachiatum and Neurospora crassa remained most effective as compared to other BCAs indicate their strongest potential as BCAs against V. dahliae. The incorporation of butylated hydroxytoluene (BHT), potassium dihydrogen phosphate (KH2PO4) and L (+)-Rhamnose with BCAs also remained effective under in vitro The efficacy of four selective potential BCAs (T. longibrachiatum, T.viride, N. crassa and Paecilomyces sp.) tested under greenhouse conditions were correlated with in vitro tests. And the incorporation of safe chemicals and method of application also influenced their efficacy. However, the inhibition (%) of the safe chemical combination was little lower compared to BCAs alone in vitro and greenhouse tests. The efficiency and the mechanism will be further study. T. longibrachiatum and N. crassa compare to T. viride and Paecilomyces sp. had strongest efficacy with seed treatment (ST), spore drenching (SD) and solid culture mix (SCM). The results of our study offers insights of the biological basis of control of Verticilium wilt of cotton that ultimately benefit the end users (growers and consumers). 
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