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Generally, two techniques are used for measuring nitrogen assimilation 
by phytoplankton: 1. Direct chemical measurement (Eppley et aI., 1969) 
by which the water sample is enriched with various amounts of NII ~ find 
N03- and the decrease in their concentrations after a period of incubntion 
is considered as the up take, and 2. 15N-technique, which was introduced 
by Neess et aI., (t 962) and Dugdale and Goering (1967). This technique 
needs long consuming time and requires high concentrations up to 500 ug 
N L-l(l'rochazkova et 01., 1970) and often necessitates the addition of 
high concentrations of 15N-labeled to the incubation vessel to obtain suitable 
sensitivity. Unfortunately, the adddition of high concentrations of artificial 
substra te increases the uptake veloci ty. Consequen tly, many investiga tors 
have kept the concentration of labeled nutrients to about 10 % of the ambient 
level. For good results, this method requires long icubation time of 24 
hours or longer. 15N-Ntr#- and 15N-N03- have been used extensively in 
marine stUdies, but occasionally in freshwater studies to characterize these 
nutrir-nt fIlI:':cs (Toet?: 0t I'll., '97:tj Toetz et al., 1977 and Takashi &. Saijo, 
1981). 

MATEJUAL AND METHODS 

a. Chemical Measurements 

For ammonium and nitrnte uptake measurements, the method of Eppley 
et 01., (l969) was applied. Ten to fifteen liters of the lake water wns 
collected form 0.5 m depth. Immediately after collection, the water snmples 
were divided into a series of aIiquots (one liter eHch). Five oliquots from 
tlwt sreies were enriched with various amouuts of N114 (5, 10, 20, 30 and 
SO 11 11101 N1l4 L-1) nnd the other five enriched with various amounts of 
NOS (2.5,5,10,20 and 30 11 mol NOlL-I). A water sample from each aliquot 
was trllnsferred to a corresponding inCUbating bottle of 300 101 capacity 
and then exposed directly in situ. Water samples without lIny enrichment 
were also exposed in situ to measure the uptake rate in the original 
concentra,tion. The concentrations of dissolved NJl4 and NO' in the originnl 
water samples were determined immedintely ofter collection. After :1
4 hours inCUbation in situ, the water in the icubating bottles were analysed 
for N,lI4 and NO'. Uptake was cllJculated as the differences between the 
concentrations of the series before and after the incUbation period. Ammonia 
wns determined by the Indophenol plue procedure as described by Verdollw 
et 01., (1978). Nitrate WllS determined as nitrite, after reduction by passing 
it through a column of copper-coateq cadmium metal, (Strickland llnd Parson, 
l~btl). 

b. Thcoretical Treatment of the Unta 

Eppley et nl., (I969) showp(j that n hypcrholn r1's!llts when the ulltnl<e 
rote of a substrate (v) is plotted against its concentration (S) for marine 
phytoplankton. Many other workers hove followed this method (Mac Isaac 
and Dugdale, 1969). The half-saturation constnnt l{rn (the concentration 
for hlllf maximum uptake rute) cun bc cnlculntcd for its corresponding 
hyperbola using the Michaelis-Menten equation (1913) as follow 

v = VnH\X • S I !{ m f S 
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The ammonium uptake increased wilh increasing of ammonium 
concentration particularly ot the beginning of the growing season but not 
in June ond August 1979, (fig. 3). Loter 011 when ammonia deficiency ceased, 
the moximum uptake of photosynthesizing population was ot the natural 

substrate level. 
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Ilnd nitrate was generally higher for aqulltic plants in the case of 
phytoplankton. There were no considerable differences between dark. and 
light uptake of ammonium, While nitrate uptake was lower in the dark (light 
dependent) than in the light. 
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TABLE (2) 

Ammonium and nitrate uptake by some macrophytes and algae (u mol g-1 h-l). 

Anmonfum uptake	 Nitrate uptakeORGANISM 
light dark light dark 

Geratophyllu. spp. 5.41 5.57 7.05 5.57 
Cladophora spp. 5.19 5.33 6.69 5.62 
~rfophyllum spfcatum 5.35 5.27 5.32 2.86 
Potamogeton pectfnatus 5.60 5.03 4.87 0.74 
Va11 fsnerfa spp. 5.03 4.43 4.98 1. 34 
Phytoplankton 2.28 1.77 2.83 1. 29 
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