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Fig.1 Relationships between NO; (@), PN(O)and 8N, (A )in the nitrogen pool of nitrate (a); relationships between NH;

(@), PN(O)and 87 NF(A)in the nitrogen pool of ammonium (b); relationships between urea(@), PN(O )and 615NP(A)in the
nitrogen pool of urea (¢); relationships between nutrients, PN(O)and §'*N »(&)in the mixed nitrogen pools of nitrate((J), ammo-
nium (@ )and urea( W) (d)

1) Waser N A D, Yu Z, Harrison P ] et al. Nitrogen stable isotope composition of dissolved organic nitrogen released by the ma-

rine diatom Thalassiosira pseudonana
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EFFECT OF DIFFERENT NITROGEN POOLS ON NITROGEN ISOTOPIC
FRACTIONATION DURING THE UPTAKE BY MARINE MICROALGEA

YU Zhi-Ming
( Key laboratory of Marine Ecology and Environmental Sciences , Chinese Academy of Sciences , Qingdao, 266071)
Waser N A D, Harrison P ]
( Department of Earth and Ocean Sciences, University of British Columbia, Canada, V6T 1Z4)

Abstract Nitrogen isotopic fractionation during the uptake by marine microalgae is of great importance in hiogeo-
chemical cycle of nitrogen in marine system. Nitrogen isotopic fractionation controls particulate 0 N in ocean surface
layer where nitrate and ammonium are abundant, and the scientific interest in this issue is ever growing. However,
understanding of the fractionation and its controlling mechanism are still very limited. Most studies in this field fo-
cused on single nitrogen pool, especially nitrate pool, and few of them on other major nitrogen pools, such as ammo-
nium, nitrite and organic nitrogen. Research on mixed nitrogen pool which is close to the real case, is nearly nil. In
this paper, effect of various nitrogen pools including nitrate, ammonium and urea on isotopic fractionation during the
uptake by marine diatom, Thalassiosira pseudonana , was studied. Furthermore, effect of mixed pool of these three
nitrogen compounds was determined. Finally, suggestion is made for further research on the mechanism of isotopic
fractionation when nitrogen compounds were assimilated by algae. In this study, the algae were cultured in artificial
seawater in order to avoid disturbance from other nitrogen compounds in natural seawater. Experimental system was
designed to be nitrogen-limited, in which N/P was 4:1 and Si/N was 2:1, to the purpose that the nitrogen com-
pounds were assimilated completely by algae. Particulate 8'°N and concentration of nitrogen compounds were mea-
sured. Based on corresponding theoretical model, the per mil enrichment factor (€ ) of each experimental system was
calculated . Results showed that the change pattern of 8'°N in particulate in three nitrogen pools was very similar.
The 8"°N was low in the initial stage of algal growth. With consumption of dissolved nitrogen, particulate 8'°N in-
creased gradually. The accumulation of the 8N occurred mainly in the period of algae exponential growth and
reached the highest level during the algae steady growih period. When nitrate, ammonium and urea pools were con-
sumed completely, their particulate 8"°N were 4%0, —0.3%o, 0.1%o, respectively, which were the same or very
similar to the initial 8'°N values respectively. Isotopic mass balance was kept during the whole assimilation process.
In addition, it was found that there was a great difference in magnitude of isotopic fractionation among nitrogen pools
during algal uptake. € of ammonium, nitrate and urea pools was 20%0 , 4.1%c, 0.45%o respectively, indicating that
isotopic fractionation in ammonium pool was the strongest and that in urea pool was the weakest . Considering that sin-
gle nitrogen pool does not exist in real circumstance, effect of isotopic fractionation in mixed pool of three compounds
including nitrate, ammonium and urea was determined. The data showed that the pattem of the §"°N variation in
mixed pool was similar to that of single nitrogen pool. However, major change occurred when ammonium was assimi-
lated by algae. Therefore, the process of nitrogen isotopic fractionation in mixed pool could be divided into two
stages: in the first stage ammonium was basically assimilated by algae, and in the second stage nitrate and urea were
assimilated . € of ammonium and nitrate/urea pools were 10%0 and 0.7%o, indicating that compared with € of their
single nitrogen pool, apparent € value of ammonium in mixed pool was relatively low, and apparent e value of ni-
trate/urea in the mixed pool was between that of their single pools. In brief, the apparent € of mixed nitrogen pool
was between the maximum and minimum of € of their single pools. The results suggested that apparent € of mixed
pool depended on the contribution of all nitrogen compounds, and the pool whose ¢ was higher could have a greater
influence on the apparent € of mixed pool. The results in this paper could explain the data of field experiment in

Chesapeak Bay by Montoya et al .

Key words Nitrogen isotopic fractionation, Nitrogen pools, Thalassiosira pseudonana
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