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The first experimental assessment of filtration and 

incubation time effects on bacterial respiration 

measurements 

 

The in vivo ETS method, which enables the measurement of bacterial respiration without applying pre-incubation filtration 

procedures to isolate bacteria, was used in 20 experiments performed in two different ocean regions: the mesotrophic 

NW Iberian Peninsula shelf and the oligotrophic North Pacific Ocean, where BR was determined in both pre-incubation 

filtered (BR-PF) and unfiltered (BR-UF) samples.  Furthermore, the effect of incubation time on BR, community 

respiration (CR), bacterial production (BP) and picoplankton community abundance and composition was assessed in six 

of the experiments by additionally sampling  the same pre-incubation filtered and unfiltered water, after 6, 12 and 24 

hours of confinement.  BR and CR data obtained using the standard Winkler method, which requires pre-incubation 

filtration and extended (24h) incubation times, were compared with the in vivo ETS dataset from the six time-course 

experiments 

Cruises and Time Series: N2 fixation cruise (Hawaii) and A Selva cruise (NW Spain) 

BR overestimation on pre-incubation filtered samples was on average 2.1-

fold higher in 24 h-incubated than in initial samples (n=6). The mean 

contribution of bacteria to total CR obtained with in vivo ETS method in pre-

filtered water incubated 24 h (103±26%, n=6, light green bar) was similar to 

that obtained with the Winkler method (185±34%, n=6, black bar) and 

significantly higher than that of unfiltered short-incubated (1 h) samples 

(45±1%, n=6, dark blue bar). 

 

Effect of pre-incubation filtration + extended incubation times on BR 

Unfiltered t=0h Pre-filtered t=24h

vHNA bacteria

A B

The significant increase in the 

relative contribution of very high 

nucleic acid content  (vHNA) 

bacteria to total heterotrophic 

bacteria  was related to these 

metabolic changes in pre-incubation 

filtered extended-incubated 

samples.   
 

Changes in microbial community composition Time-course data of BR 

No changes were observed in BR-UF and CR 

rates with incubation time. However, BR of 

filtered samples (BR-PF) increased at the end of 

the incubations. Therefore, incubation time is a 

crucial factor that largely increased the effect of 

filtration procedures on BR estimates in most 

experiments performed.  
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Size-fractionation filtration system used in 

the in vivo ETS method.

Conclusions 

 

• Pre-incubation filtration procedures have a significant effect on bacterial respiration and extended-incubation times exacerbate 

this artifact. Pre-incubation filtration procedures also affect picoplankton community composition, bacterial production and 

bacterial growth efficiency. 

 

• Extreme caution must be exercised  when making conclusions about natural bacterial populations from respiration rates of a 

size-selected nutrient enriched population. Methodological approaches avoiding pre-incubation filtration and extended 

incubation procedures may provide us with more accurate BR and BGE measurements, that may help to constrain estimates of 

carbon flow through bacteria and therefore to improve our understanding of the recycling of dissolved organic carbon in the 

ocean.   

 

 

The mean contribution of bacteria to total CR obtained with in vivo 

ETS method in unfiltered (%BR-UF, blue bars) and pre-incubation 

filtered (%BR-PF, green bars) samples was 35±4% and 57±5% 

(n=20) respectively. Pre-incubation filtration procedures increased 

BR 2.64±0.46-fold (red dots). (n=20). 

Effect of pre-incubation filtration on BR 

Experiment
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