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Crop protection activity and colonization behavior of Allorhizobium vitis VAR03-1, a biocontrol
s 28 DEE bacterium for grapevine crown gall disease
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Grapevine crown gall disease, caused by the tumorigenic (Ti) strain of Allorhizobium vitis, is a major agricultural
challenge. The nonpathogenic strain of 4. vitis VAR03-1 acts as a biocontrol agent against this disease. VAR03-1
produces a tailocin named rhizoviticin, which has been shown to be responsible for its antagonistic activity against Ti
in vitro. In this study, the contribution of rhizoviticin to the antitumorigenic activity of VAR03-1 in planta was evaluated
using tomato and its original host, grapevine. The rhizoviticin-deficient mutants largely lost their tumor-suppressive
activity, indicating that rhizoviticin plays a critical role the biocontrol activity of VAR03-1 in planta. Interestingly, the
mutants still retained some antagonistic activity in both plant species, despite losing almost all of their growth
suppression activity against Ti in vitro.

Since VARO03-1 and Ti belong to the same bacterial genus and species, competition for nutrients and host
colonization space could contribute to the residual biocontrol activity of VAR03-1 in planta. To understand the
colonization behavior of VARO03-1 in the plant rhizosphere, Arabidopsis thaliana was used. In the MS (Murashige and
Skoog) agar medium, VARO03-1 showed visible colonization even at a distance from the roots, predominantly in the
upper part of the primary root, while another biocontrol agent, Pseudomonas protegens Cab57, colonized only the root
surface without forming colonies. When sucrose was added to the medium, the density of VARO03-1 in the rhizosphere
increased, with a pattern similar to that observed in the absence of sucrose. In contrast, Cab57 formed colonies only near
the root. For both bacterial strains, sucrose supplementation caused growth inhibition of Arabidopsis seedlings in a
concentration-dependent manner. This adverse effect appeared to be related to the bacterial overgrowth and may not be
associated with the plant immune response. This inhibitory activity was reduced in the VAR03-1 ArecA mutant. Since
the ArecA mutant showed an increased rate of biofilm formation, some activities associated with the free-living rather
than the sessile lifestyle may be detrimental to host growth. VAR03-1 was able to grow in MS liquid medium
supplemented with sucrose alone, whereas Cab57 required both sucrose and organic acids for growth. Supplementation
of sugars and organic acids allowed both bacterial strains to grow near and away from Arabidopsis roots in MS agar.
Taken together, our results suggest that the nutrient requirements for bacterial growth may be a determinant of their
growth habitat in the rhizosphere. In other words, nutrients released in root exudates, may serve as limiting factors in
harnessing microbiota.

In conclusion, this study has characterized two modes of action for VAR03-1 as a biocontrol agent. This finding
provides evidence that non-pathogenic microorganisms of the same genus and species as the pathogens often exhibit
antagonistic activity in the field, and paves the way for future research to optimize the practical use of biocontrol in crop

production.
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