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Comments on the paper “The fate of new production from N2 fixation” by M. R. Mulhol-
land.

In this paper the fate of new production from N2 fixation is thoroughly reviewed. It sum-
marizes the current knowledge of N2 and C fixation, nitrogen and carbon release and
the trophic interactions with special emphasis on to the genus Trichodesmium, the most
widely studied pelagic marine diazotroph. Each particular chapter is well-written and
worthwhile reading. Global estimations of both N2 and C fixation are presented, not
to forget other contributors like unicellular diazotrophs. Methodical problems in deter-
mining fixation rates are also touched. I like the manuscript and have only four minor
comments. In Chapter 4 mechanisms of N release are given. The author proposes
a new method to estimate the amount of release by comparing the C2H2 reduction
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method (which is a measure of gross N2 fixation) and the movement of 15N2 from the
dissolved to the particulate pool (net N assimilation). This maybe appropriate assum-
ing a theoretical conversion ratio of three. There are doubts about the generalisation
of this ratio (see Mulholland et al. 2004, Capone 1988, 1993, Montoya et al. 1996,
Postgate 1998). Secondly, on page 1059, lines 5-11, reasons for active release of
DON are given. I would add the release of DON as a reaction on short term unbal-
anced energy as suggested by Lomas und Glibert 1999a and Lomas et al 2000. Due
to high light levels there is an access of photosynthetic derived energy which can not
be consumed during biosynthesis and has to be discharged as DON or NH4+ in order
to prevent photo destruction. On page 1062, lines 7-10, causes of bundle formation
in diazotrophic colonies are presented. I would add here that besides minimizing the
exposure of nitrogenase to oxygen, the bundle formation is a behavioural strategy to
minimize grazing. Furthermore, Wilshire and Lampert (1999) take a nutrient effect in
account for bundle formation. The temporal differentiation of early bloom stages - ac-
tive excretion vs. late bloom stages- lysis and decay are missing. They are indicated
by work done in the Baltic Sea by Ohlendieck et al 2000. May be these aspects could
be mentioned as well.

References: Capone, D.G. (1988) Benthic nitrogen fixation. In: Blackburn TH, Soren-
son J (eds) Nitrogen cycling in coastal marine environments, SCOPE Series, Vol 33.
J Wiley & Sons, New York, p 85 Lomas, M.W.& Glibert, P.M. (1999a) Interactions be-
tween NH4+ and NO3- uptake and assimilation: comparison of diatoms and dinoflagel-
lates at several growth temperatures. Mar. Biol. 133: 541 - 551 Lomas, M.W.; Rumbley,
C.J.; Glibert, P.M. (2000) Ammonium release by nitrogen sufficient diatoms in response
to rapid increases in irradiance. Journal of Plankton Research, 22: 2351-2366 Mon-
toya, J.P., Voss, M., Kaehler, P., Capone, D.G. (1996) A simple, high precision tracer
assay for dinitrogen fixation. Appl Environ Microbiol 62:986-993 Mulholland, M. R.,
Bronk, D. A., Capone, D. G (2004) Dinitrogen fixation and release of ammonium and
dissolved organic nitrogen by Trichodesmium IMS101. Aquat Microb Ecol., Vol. 37:
85-94, Ohlendieck,U.; Stuhr,A.; Siegmund,H. (2000) Nitrogen fixation by diazotrophic
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organisms Postgate, J.R. (1998) The fundamentals of nitrogen fixation. Cambridge
University Press, Cambridge Wiltshire, K.H. and Lampert, W. (1999) Urea excretion by
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