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INTRODUCTION 

Host studies of nutrients effects on algal growth relate to experiments where 
single element were applied. However in aquatic ecosystem, several l!utrients are 
present together in different concentration and chemical forms. The aim of this 
work is to obtain approximate mathematical picture of the potential impact of 
multielement concentration (N, P, Fe and Si) on the growth of Nitzchia palea . 

MATERIAL AND METHODS 

The alga was cultured in modified Chu 10 solution. The ~ornplementary effect 
of N, P, Fe and Si was evaluated simultaneously by applying 2 factorial experi­
ment (Cochran and Cox 1957) , where each factor occurs at only two levels -1 and +1. 
The scale of ne,utral variable change was chosen to be logarithmic~ so the real ele­
ment concentration in mgfL equivalent to the coding level -1, 0, +1 for the four 
elements was as follows: N (0.25, 1.0, 4.0), P (0.1, 0.3, 0.9) Fe (0.1, 0.253, 0.64) 
and Si (9,27,81). Experiments were performed in triplicates. C~ltures were grown 
in incubators at a light intensity of SK Lux 8-nd temperature of 25-1°c. Experiment 
duration was 10 days. 

RESULTS AND DISCUSSION 

Statistical analysis for experimental data was carried out according to Cochran 
and Co~ (1957) The regression model describing the dependence of culture growth (Y) 
(in 10 cell ml) on the different levels ofN,P,Fe and Si at the different days of 

experir!lent are given in equation 1-5. 
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From these models it is clear that within the concentration level range of the 
4 elements studied, the change from a lower element concentration to a higher one 
leads to significant increase in algal growth. This is indicated in model equation 
by the positive linear regression coefficients of N,P,Fe and Si). In some models 
thes;e coefficients are missed as their values were non-significant, but the effect 
of these elements can b~ easily noticed through their intereffect with the other elements. 
In general, beside the positive linear effects, there are some intereffects which 
strongly affect culture growth. All over the time of experiments, cultures were 
affected by 2 unlike intereffects. The positive intereffect of nitrogen with silicon 
and the negative intereffect of Fe with Si. This means that although the effect of 
nitrogen on culture growth positively depends on the concentration level of silicon 
the effect of the latter is weakened by increasing Fe level in culture media. This 
may be due to the coating of insoluble silicates of iron formed after the 
absorbtion of the irons or hydroxides of this element by silicon (Riley and Cheste~l971). 

During the first six days of experiments, culture growth was largely affected 
by the positive intereffect of P with Fe. This in~ereffect was previously noticed 
by Fedorov· et a1· (1970) and Abdalla (1986), but till now it is not well discussed. 
Beginning with the sixth day of growth till the tenth day, the positive intereffect 
of N with P was more pronounced. The synergistic effect of simultaneous N and 
P addition on culture growth have been discussed by several authors. Gatham and 
Rhee (1981) considered that algal growth is a function of external and internal 
~ N and P. Increasing nitrate concentration in culture media, stimulates 
both N and P uptake by algal cells establishing different amounts of cell N and P 
needed for cell division. 

Data of this experiment shows that the dependence of culture growth on the 
concentration level of the four studied elements is a complicated process. Culture 
growth is mainly affected by N, Si and their intereffect. Nitrogen, in its turn, 
stimulates algal growth through its intereffect with Phosphorous. At the same 
time, silicon effect is inhibited by its intereffect with iron. On the other hand 
the latter stimulates algal growth specially at its early stages through its inter­
effect with phosphorous. 
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Abstract 

PLanktonic primary productivity data of the south-eastern coastaL 
ZJaters of the Mediterranean, based on chicz:gor.9yU ~ determinations 
dUY'ing February-Marq_~ f..q.l2 to 9. 6 mg C m d ) and JuLy-August 
(0.12to7.2mgCm d J,arepresented. 

Resume 

On presente des donnees concernant La productivite primaire pLancto­
nique des eaux cotieres sud-est mediterraneennes, basees SUr' des 
determinations de Z.a chf2rophz:Fe ~, pendant les saisons fevrier­
m~:gs_ ro ... p - 9,6 mg C m jour J et juiUet-aout (0,12 - 7,2 mg C 
m JOUr' ). 

Planktonic primary productivity is an expression of phytoplankton 

biomass per unit time. For the Mediterranean Sea it is also con­

sidered to result from closely interrelated ecological factors. 

Such data are very scarce for the Eastern basin and are non-existant 

for its south-eastern coastal waters. 

MATERIAL AND METHOD 

Phytoplankton samples for estimating the primary productivity were 

collected between Ras Karkura (31°28'N, 20°00'E) and Ras Azzaz 

(31°58'N, 24°59'E) Libya during February-March and July-August 1975. 

Twenty-one transects, with sampling at O, 10, 25, 50, 75, 100, 150 

and 200 m depths (sometimes also 300 and 400 m), were performed 12 

naut ica 1 miles off shore. From a total of 84 stat ions the chlorophyll 

.': content was determined in 864 samples. 

Primary productivity was estimated on the basis of the chlorophyll _<: 

content; the concentration of chlorophyll_<: was spectrophotometrically 

measured with a Beckman M25 equipment (RICHARDS and THOMPSON, 1952; 

STRICKLAND and PARSONS, 1965) and calculated using the trichromatic 

equations (UNESCO, 1966) . 

Computation of primary productivity was carried out by means of the 

conversion factor F~6o used· for: natural populations from warm 

oligotrophic waters (STRICKLAND, 1960). 

RESULTS AND DISCUSSION 

The determination of chlorophyll _<: concentrations and primary produc­

tivity distribution in the mentioned sector was possible only in the 

eastern half, between Appolonia and Ras Azzaz, during both seasons. 

In the western half, the extinctions of chlorophyll _<: were below the 

dete.ction limit of the method used. The chlorophyll _<: concentration 

ranged between 0. 02 to 0.16 mg m -
3 

in the winter season and between 

0.02 to 0.12 in the summer season. Accordingly, it appears that the 

primary productivity values, ranging between 0.12 to 9 6 mg C m -
3 
d-1 

and 0.12 to 7.2 respectively, were similar in both seasons. 

The low and similar values indicate the presence of uniform water 

masses with a very low primary productivity level. These oligotrophic 

waters are similar to those reported for the region between the Chan­

nel of Sardinia and the Algerian-Tunisian sector (COSTE and MINAS, 

1968; COSTE et al., 1969; GEORGIEVA, 1976). The results obtained 

are also very-;;-l:e to more recent data, based on 
14c estimates, from 

different sectors of the Mediterranean Sea including the Strait of 

Sicily (BOLOGA and PARKHOMENKO, in press). But, contrary to the known 

eastward decrease of primary productivity along the north African 

shore, the surface chlorophyll ~ concentration and the primary produc­

tivity gradually decreased from Appolonia westward. 

Vertically, higher chlorophyll _<:concentrations usually occurred be­

tween 50 and 150 m, as a consequence of an increase in nutrient supply 

due to the influence of the Atlantic Current. No chlorophyll a were 

evident at 300 and 400 m depths. 
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