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Introduct.ion : Enteromorpha prolifera was selected in the present 
investigation for its ability to withstand wide salinity variations. 
Experiments were cor .. ~ucted to evaluate its quantitative role in the 
removal of inorganic nutrient salts {nitrogen and phosphorus) from 
diluted sewage effluents and production of protein .rich algal 
biomass. 
Materials and Methods : The alga was cultured outdoors in glass jars. 
A series of 15 l.1.ters culture media were. prepared by mixing clear 
sewage effluents and seawater to obtain dilutions of 20,40 & 60% 
respectively. About 15 gm of fresh fronds of Enteromorpha were 
inoculated in each medium, The culture media with 20 & 40% sewage 
effluent were changed twice during three sueeessive incubation 
periods of 13,12 & 7 days (in October-November, 1989), but with the 
same algal fronds. The 60% culture medium extended for 21 days with 
the original medium. Ammonia, n1trat.e, nitrite and phosphorus were 
determined at the beginning and by the end of the 3 periods. The 
increase in fresh and dry weights and protein content of the seaweeds 
were measured by the end of the each period as indices of growth. 
Results and Discussion : The average water temperature of the culture 
media was 26.aOc and the day length was 11.5 hours. The water 
salinities were respectively 30.2%0, 23.4%c, and 16.6%oin cultures 
with 20,40 and 60% sewage effluents. The initial and final 
concentrations of the total inorganic nitrogen and Phosphorus in the 
different culture media during the successive incubation periods are 
illustrated in table ( 1). Of all culture experiments performed, 
Enteromorpha showed better utilization of inorganic nutrients at 20% 
concentration. The rate of algal growth in 20% culture medium reached 
LBS gm freshweight/day and that of 40% sustained growth rate of 
about 1. 2 times higher than that recorded tor 20% during the first 
incubation period, but decreased again to lower values comparable to 
that obtained in the former dilution in the other 2 periods (table 2). 
The total nitrogen, built up through protein synthesis in 
Enteromorpha exceeded the tot.al inorganic N present in t.he original 
media. Such high utilization rate can be sufficed by excess inorganic 
nitrogen, produced through bacterial breakdown of organic materials 
present in the effluents. Waite and Mitchell ( 1972a}, found that the 
carbon assimilat.ion by Ulva lactuca was inhibited by ammonia at 
concentrations higher than~ u.M. In the current study, the growth of 
Enteromorpha was maintained well with ammonia as high as 6.9 mg 
NH3-N/liter. 

The pro-- ~in content in algal fonds increased by about 82% and 66\ 
of the original values by the end of the 32 days in culture media 
with 20 and 40% sewage effluent respectively, 

Results indicate that tertiary treatment of domestic wastes by 
photosynthetic algal growth appears to be successfully a.chieved at 
dilutions of about 20%. sewage effluent. Concentrations high.er ·than 40\ 
appear- to reduce algal growth as well as protein synthesis. 

·ra.~le ( 1) : ri1itial & final conce.r:tratior:s of ir.or93-r.ic r.c1..troger: 
& phosphorus in differer.t culture media of 15 liters 
exposed ir. situ with 15 gn fresh wt. algal fronds:. 

mg/15 liters 
'it.Sevage Duration Cone. 
effluent (da"YS) NH4-N N02-N N03-N Total Total 

inorg.t:.l inorg. f 

lnihal "10.50 0.24 5.10 45.84 31.40 
13 Final 0.01 0.00 0.00 0,01 3.60 

Initial 69.00 2,04 2,80 73.84 39.60 
W• 12 Final 1.65 0.00 0.00 1.65 6.60 

Initial 61.95 0.17 1. 70 63.82 30.10 
7 Final 12.30 0.00 0.00 12.30 11.30 

lnit.ial 93. 00 0.18 0.80 93.98 60.20 

13 Final 2.40 0. DO o. 00 2.40 5.90 

lnit.ial 108 .00 1.53 2,10 111.63 60.90 
40~ 12 Final 43.50 0,00 0.00 43.50 11.10 

Initial 123. 80 0.13 1.20 125.13 58.10 
7 Final 41.55 0 .00 0.00 41.5:, 24.90 

Initial 117. 20 0.12 1.-40 118. 12 91.10 
60~ 21 final 39 .90 0. :JU 0. OD 39.90 23. 70 

·rab.J.e {2) Dai.ly yield of 15 gn fresh aJ.gae ( fresh and dry 
wt:!ightsJ growr. ir. 15 .iiters culture media with 
20,40 & 60% sewage effluents. ·r~e percer::ta~_of 
proteir. cor..ter.t ir.. algal dry weights w1.th H'.1t1.a.l 
cor.cer.tratior: of 22.6% after the differer.t 
exposure periods is also illustrated. 

% Sewa g,e f ~ur~u.or: Fresh Wt Dry Wt ' Proteir: 

! 1:. aays mg mg 

zo, 13 1850 140 26.0 
12 580 30 33 .B 

7 1430 80 41.3 

13 2310 160 I 28. 0 
40. 12 580 30 I 35 .6 

7 1140 50 37 .6 

60% 21 860 50 24 .4 
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