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Results 
Vegetative growth 

At the end of the vegetative growth stage, Tuberose bulbs inoculated 
with T. harzianum had signi�cantly greater numbers of larger leaves 
(Figure 1a and 1b); (P<0.001), compared to control bulbs. Treatment 
with Bacillus brevis suspensions also signi�cantly (P< 0.001) increased 
plant growth; leaf area, and number increased by 49.4% and 28.31%, 
respectively.
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alone also had little biological control e�ect against the pathogen: bulbs 
treated with Bacillus brevis and inoculated with F. oxysporum f. sp. 
tuberosi began to form roots normally, but by 60 days a�er inoculation, 

lesion areas on F. oxysporum f. sp. tuberosi inoculated bulbs treated 
with Bacillus brevis were signi�cantly reduced compared with bulbs 
inoculated with F. oxysporum f. sp. tuberosi  scn
/Gone (P<0.001); at 90 and 
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brevis and F. oxysporum f. sp. tuberosi
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to the di�erent employed mechanisms in F. oxysporum f. sp. gladioli 
suppression; however, B. brevis depends only on antibiotic mechanism. 
T. harzianum spores number in the substrate is a crucial factor in its 
ability to suppress F. oxysporum f. sp. gladioli growth and development 
by space or nutrient competition, also more active spores means more 
metabolites secretion.

In contrast to previous work on Fusarium wilt of tomato caused 
by F. oxysporum f. sp. lycopersici [26], Bacillus brevis did not reduce 
Fusarium bulb rot of Tuberose. Compared with T. harzianum, Bacillus 
brevis requires relatively high temperatures 37°C for optimal growth and 
the production of gramicidins, the cyclic peptide antifungal metabolites 
active against fungal pathogens [17]. In previous work, Bacillus brevis 
was shown to give protection against grey mould on various host species 
[27]. Despite the higher average temperatures in the glasshouse used 
for the present work, however, no such control occurred in this host-
pathogen system. Moreover, Seddon et al. [27] examining the ability 
of Bacillus brevis to control pathogens of foliage and fruit, whereas the 
host-F. oxysporum f. sp. Tuberosi occurs in the rooting substrate, where 
conditions di�er greatly from those on aerial plant parts.
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