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Fig.2  Vertical distribution of environmental parameters and picoplankton abundance in the Mariana Trench
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Abstract
samples were collected in December 2015 at the Mariana Trench from 0 to 8727m. The abundances of virioplankton,

To investigate the vertical variation of virioplankton and viral production in the Mariana Trench, six water

bacterioplankton, picophytoplankton, and lytic viral production were analyzed. The results show that the virioplankton
abundance in the Mariana Trench ranged 1.27x10°—1.93x10°VLP/mL. The abundance of the surface layer was the highest
and then decreased gradually with depth and the lowest at 3699m. The abundance of virus in the hadal trench area
increased slightly. The virus abundance in the deepest layer at 8727m was 2.85x10°VLP/mL. The lytic viral production in
the Mariana Trench varied from 2.86x10* to 4.21x10°VLP/(mL-h), and its vertical distribution showed a similar trend to
virioplankton abundance: the highest production in the surface, followed by a relatively low level of variation, but a slight
increase in the hadal trench area; the production at 8727m was 4.08x10*VLP/(mL-h). At the same time, the virus-mediated
bacteria mortality (VMM), and the related organic carbon and organic nitrogen release were calculated based on the
assumed burst size and mean organic matter content of host cells. The VMM variation range was
1.59%x10°—2.34x10%cells/(mL-h), and the VMM at 8727m was 2.27x10°cells/(mL-h). The bacterial loss caused by virus per
hour at 8727m was 4.6%, being the lowest. This indicates that the virioplankton has a relatively low infection activity in a
deep-sea environment, which is probably due to the high rate of lysogenic infection of virioplankton in an extreme
environment. The relatively high virus abundance and relatively low viral production rates observed in the hadal trench
area indicated low viral decay rates, which might be correlated with the very low temperature and isolated environment.
Correlation analysis between virus abundance-and-production and environmental factors in each layer showed that both
virioplankton abundance and production were positively correlated with the bacterioplankton abundance (P<0.05), and so
did the viral production with temperature, which indicates that the activity of virioplankton depends mainly on the host cell
concentration and seawater temperature.

Key words Mariana Trench; marine virioplankton;

viral production; flow cytometry



