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Abstract 

Vibrio spp. is a group of heterotrophic bacteria that are ubiquitous in marine habitats, with various ecological 
and clinical importance. This study investigated the environmental factors that regulate Vibrio spp. dynamics in vari‑
ous tropical marine habitats, including nearshore (an estuary and a coastal beach) and offshore transects located 
northwest and southeast of Peninsular Malaysia, while focusing on the distribution of attached and free-living Vibrio 
spp., population growth, and community composition. The results showed that > 85% of the Vibrio spp. in nearshore 
waters occurred in attached form and correlated positively to total suspended solids (TSS) and Chlorophyll a (Chl 
a) concentrations. On the other hand, Vibrio spp. growth rates were positively correlated to dissolved organic car‑
bon (DOC) concentrations, but negatively correlated to total bacterial counts, likely due to resource competition. 
In addition, high-throughput sequencing of 16S rRNA V3-V4 region showed that Vibrio spp. in these tropical waters 
contributed < 1 − 18% of the whole bacterioplankton community, and the six major Vibrio spp. taxa were V. alginolyti-
cus group, V. brasiliensis, V. caribbeanicus, V. hepatarius group, V. splendidus group and V. thalassae. db-RDA (cumula‑
tive variance explicated = 93.53%) further revealed the influence of TSS, DOC, and dissolved organic nitrogen (DON) 
to the Vibrio spp. community profiles. The study highlighted the importance of suspended solids (TSS and Chl a) 
and dissolved organic nutrients (DOC and DON) towards Vibrio spp. dynamics in tropical marine waters.
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1  Introduction
Vibrio spp. are a group of Gram negative, rod shaped 
bacteria that are commonly found in various aquatic 
habitats (Thompson et  al. 2004). This group of bacteria 
not only includes several important causative agents of 
infections in human and aquatic organisms, but are also 
involved in the degradation of complex polymers and 
supply of essential substrates that are vital in the marine 
biogeochemical cycle (Thompson et al. 2004; Thompson 
and Polz 2006; Graziano et al. 2016; Moi et al. 2018; Kim 
et al. 2020).

In the environment, Vibrio spp. exist in attached or 
free-living form in adaptation to changing surround-
ing conditions (Worden et  al. 2006; Turner et  al. 2009). 
Attachment allows Vibrio spp. to access particulate 
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