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Fig.1  Uptake rates of total N by Sargassum thunbergii at 
different temperatures and salinities

Note Data in the same salinity groups with different superscripts are 

significantly different P<0.05
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Fig.2  Uptake rates of P by Sargassum thunbergii under 
different temperature and salinitie combinations

Note Data in the same salinity group with different superscripts are 

significantly different P<0.05
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Tab.1 Uptake rates of different chemical forms of N by Sargassum thunbergii under different temperature and salinitie combinations

 n=4 X SD µmol g  dw  h

Chemical forms Temperature
Salinity

10 15 20 25 30

NH4
+-N

10 1.480  0.419a 2.133  0.208b 2.871  0.237c 2.547  0.217bc 1.147  0.206a

20 2.510  0.096a 2.689  0.360b 1.790  0.065c 1.490  0.075c 0.511 0.061d

30 2.111  0.134a 2.202  0.148a 1.467  0.231b 1.115  0.003c 0.849  0.125d

40 1.521  0.231a 3.000  0.273b 1.099  0.422ac 0.610  0.040d 0.937  0.088cd

NO3 -N

10 4.897  0.210a 5.482  0.307b 3.582  0.158c 3.346  0.168c 2.769  0.553d

20 2.503  0.077a 5.809  1.209bd 7.959  0.032bc 9.776  2.203c 5.141  1.556d

30 2.318  1.217a 6.084  0.316b 6.907  0.128b 8.430  0.514c 10.161  0.083d

40 3.791  0.341a 4.401  0.877a 7.367  0.449b 7.861  0.253bc 8.503  0.435c

P<0.05
Note Date in the same column with different superscripts are significantly different P<0.05
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2 N
Tab.2 Uptake rates of different chemical forms of N by Sargassum thunbergii under different temperature and light intensity combinations 

 n=4 X SD µmol g  dw  h

Chemical forms Temperature
 E/ m2 s Light intensity

20 60 100 140 180

NH4
+-N

10 2.067  0.117a 2.164  0.302a 2.483  0.240a 2.167  0.291a 2.082  0.056a

15 2.054  0.160 a 2.785  0.171b 2.686  0.314b 2.303  0.104a 2.137  0.082a

20 2.338  0.287a 2.274  0.401a 1.732  0.121b 2.113  0.197ab 2.141  0.084ab

25 1.782  0.028a 2.108  0.180bc 1.472  0.089b 1.753  0.104a 2.137  0.082c

NO3 -N

10 2.125  0.205a 2.240  0.118a 2.472  0.062b 1.866  0.089b 2.105  0.083a

15 4.376  0.118a 4.616  0.643ab 5.774  0.537b 7.602  1.294c 8.409  0.319c

20 5.769  0.521a 7.355  0.805b 8.059  0.398b 4.379  0.204c 2.574  0.769d

25 4.490  0.647a 5.726  0.214b 9.341  0.193c 3.485  0.494d 2.747  0.125e

P<0.05
Note Date in the same column with different superscripts are significantly different P<0.05
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3 N
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Fig.3  Uptake rates of total N by Sargassum thunbergii under 

different temperature and light intensity combinations
Note Data in the same temperature group with different superscripts 

are significantly different P<0.05 . 
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Fig.4  Uptake rates of P by Sargassum thunbergii at different 

temperatures and light intensities

Note Data in the same temperature group with different superscripts 

are significantly different P<0.05 . 
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Effect of temperature salinity and light intensity on nitrogen and phosphorus 
uptake by Sargassum thunbergii

BAO Jie TIAN Xiang-li DONG Shuang-lin JIANG Hong-bo
Fishery College Ocean University of China Qingdao266003 China

Abstract There was a close relationship between ambient nutritional concentrations and nutritional content in 
macroalgae. Previous studies revealed that it was a feasible way to apply seaweeds to assimilate nutrient  i.e.  
nitrogen, phosphorus, etc.  in eutrophic water environment. Sargassum thunbergii as a kind of macroalgae  
has great importance in feed  nutrition, medicine and industry. So most studies focused on the growth and 
reproduction of S. thunbergii  however while few studies were reported about their nutritional uptake until now. 
In this study the effect of temperature salinity and light intensity on the uptake of nitrogen and phosphorus by 
Sargassum thunbergii were investigated under laboratory conditions. Two two-factor experiments were designed. 
Part one S. thunbergii were exposed to the combinations of temperature 10 15 20 25 30  and 
salinity 10 20 30 40 . Part two S. thunbergii were exposed to combinations of temperatures 10 15
20 25 and light intensity 20 60 100 140 180 E/ m2 • s . There were three replicates and one control 
without seaweed for each treatment. S. thunbergii were cultured in beakers with seawater containing total nitrogen 
of 100 mol/L NH4

+-N  NO3 -N=1 1 and phosphorus of 8 mol/L PO4
3 -P  for 12 h then nitrogen and 

phosphorus concentrations in the solution were measured. The results showed that all of the three environmental 
factors had significant effects on the uptake rates of nitrogen and phosphorus. Significant differences in the 
uptake rates of nitrogen and phosphorus among different temperatures or salinities were observed and there was 
significant interaction between temperature and salinity as well P<0.01 . The uptake rates of nitrogen reached 
as high as 11.26 mol/ g dw h  and 11.01 mol/ g dw h  under moderate combinations of salinity 20 and 
temperature 25 salinity 30 and temperature 30 respectively. While in the temperature of 15 30 the 
uptake rate of phosphorus was higher at salinity of 40 than at any other salinities which reached up to 1.50 mol
g dw h. There were significant differences in nitrogen and phosphorus uptake rates among different temperatures 
or light intensities P<0.01 . The temperatures and light intensities had significantly interactive effects on 
nitrogen or phosphorus uptake P<0.01 . The nitrogen uptake rates were higher at temperatare of 15  and light 
intensiy of 140 180 E/ m2 s 20 25  and 60 100 E/ m2 s which all reached up to 9.60 mol/ g dw
h . The uptake rate of phosphorus reached 1.30 mol/ g dw h at temperature of 25  and light intensity of 
60 E/ m2 s whick was the highest among all the combinations of temperatur and light intensity. Therefore
Sargassum thunbergii has high ability of uptaking nutrient from water environment and could uptake ammonium 
and nitrate simultaneity. Journal of Fishery Sciences of China 2008 15 2 293 300
Key words Sargassum thunbergii temperature salinity light intensity nitrogen phosphorus uptake rate
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