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Types of Nitrate Reduction
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Study site: meromictic North Basin of Lake
Lugano
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Lake Lugano: Previous Studies

water column profile
(October 2009)
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Research questions

Is the dominance of S-dependent denitrification
a seasonal feature!

What isotope fractionation effects are
associated with denitrification?



Interdisciplinary approach
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characterisation of the
denitrifying community:
- identity
- seasonality
- isotope effects




Profiles of the whole water column
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Profiles of the redox transition zone
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NO;" reduction rates
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—> dynamic activity of denitrifying organisms

—> seasonal limitations of organic electron donors



Nitrate reduction pathways
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—> nitrate reduction to ammonium by S-
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Isotope effects of nitrate reduction

> nitrite pool




Isotope effects of nitrate reduction

> nitrite pool




Isotope effects of nitrate reduction

* Isotope fractionation of nitrate during its
reduction is variable!

* Possible influencing factors: <

— use of different nitrate reductases

Nar and Nap @

— simultaneous nitrite oxidation via

anammox or nitrification Noa'



Isotope effects of nitrate reduction:
Enzyme effect Nar vs. Nap

hitrate pool > nitrite pool




Isotope effects of nitrate reduction:
Enzyme effect Nar vs. Nap
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Isotope effects of nitrate reduction:
Enzyme effect Nar vs. Nap
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Isotope effects:
6'80-vs-6'°N ratio in incubation experiments
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—> simultaneous use of Nar and Nap by S-oxidizers

—> organotrophic denitrifiers use Nap?



Variation in 6'80:6!°N ratios
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Conclusions

* dynamics of denitrification
— dynamic and complex denitrifying community

— seasonal limitations of organic electron donors

* isotope effects

— probably strong enzyme effect



Outlook

* proof S-dependent nitrate reduction to
ammonium

* gqPCRs to quantify Nar and Nap

* |6S rRNA sequencing of in-situ samples and
after growth stimulation
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