
 | Applied and Industrial Microbiology | Announcement

rCitrusBBC: a bacterial resource to mine for new agricultural 
probiotics for citrus
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ABSTRACT A culture collection of 147 selected bacteria from the rhizospheric citrus 
microbiome is available at the Valencian Institute of Agricultural Research (València, 
Spain). The data include information on plant growth-promoting (PGP) traits published 
to date and the presence of PGP-related genes in the available genomes of the different 
bacterial species.
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M utualistic microbes present in root-associated communities provide a potential 
source of plant growth-promoting rhizobacteria (PGPR) (1). Plant probiotics 

have enormous economic potential and are accepted in sustainable agriculture (2, 3). 
Unraveling plant bacterial microbiomes can help to select potentially host-beneficial 
microbes (4). As a resource that can be used to mine for new agricultural probiotics 
for citrus, we present a rhizospheric Citrus Beneficial Bacterial Collection (rCitrusBBC) of 
147 potentially host-beneficial microbes encompassing 17 genera and belonging to 51 
bacterial species.

Bacterial citrus microbiomes were previously described using uncultured and 
cultured approaches, and the untapped diversity of host-associated bacteria served as 
a source of benefits (5). In this sense, bacterial citrus microbiomes were surveyed to 
select potentially host-beneficial microbes (4, 5). Briefly, a prevalent “core-citrus” bacterial 
microbiome was selected by picking 544 operational taxonomic units (OTUs) shared 
among samples within and across two Citrus rootstock genotypes grown in the same 
soil for more than 20 years. In parallel, a large number of bacteria were isolated from 
the same rhizospheres by a culturomic approach applying seven culture conditions (5). 
Four hundred eighty-two representative isolates were identified by double-stranded 
sequencing of the 16S rRNA gene. For inclusion in this collection, a given 16S rRNA 
sequence of each isolate was compared with the reference 16S rRNA sequence of the 
selected core-citrus OTUs assigned to the same genus. A total of 147 isolates were closely 
associated (>98% similarity) with 25 OTUs, thus generating a collection of rhizospheric 
microbes potentially beneficial for citrus (4, 5).

Plant growth-promoting (PGP) traits in each bacterial species already published to 
date were surveyed by a Web Of Science databases-indexing as indicated in Table 1. 
Most of the bacterial species present in the rCitrusBBC collection announced herein 
were already described as PGP bacteria for other crops (Table 1). Conversely, genome 
mining analyses show the presence of PGP-related genes in most of the bacterial species 
present in the rCitrusBBC collection (Table 1). Moreover, despite the limited number of 
commercialized bacterial bioproducts used in agriculture, our collection of bacteria is 
dominated by genera that are already commercially available as plant probiotics or have 
been tested experimentally on other crops, such as Arthrobacter, Pseudomonas, Bacillus, 
Rhizobium/Agrobacterium, Erwinia/Pantoea, and Flavobacterium (3, 6, 7). Together, all 
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