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Provided below are sets of tables and some further 
discussion in terms of Nitrogen and Phosphorus ratios found 
in aquatic plants. The purpose is to show the variation that 
occurs and how far off the overly used reference the Red-
field ratio is in terms of error in assuming that marine 
phytoplankton and SAM’s are similar. This data supports 
the observations seen in planted aquariums to a large de-
gree, showing that SAMs(submersed aquatic macrophytes-
this includes plants and large algae such as Chara species) 
possess higher PO4 levels than previously believed in 
aquarium horticulture. 
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Care should be given 
when analyzing nutrients 
in the aquarium while 
comparing it to field 
data... 

Lighting, temperature and CO2 
all play significant factors ... 

“Plants store much 
higher concentrations 

of Phosphate than 
previously assumed in 

past aquatic 
horticulture..” 

On average, the Redfield ratio is over 2x the Nitrogen relative to P.  A 
similar comparison of freshwater algae shows an average of about 14:1, but 
again, here you will find variation and only after doing many comparisons and 
averaging of many various species will the ratios that are relatively meaningful 
be found.  Many correlate environmental conditions with algae presence, this 
too is not always a strong predictor. Care should be given when analyzing nutri-
ents in the aquarium while comparing it to field data. Lighting, temperature and 
CO2 all play significant factors as well as inputs of NH4 and local areas that 
have differing conditions 

In tables 4 and 5, the ranges of several common submersed aquatic 
macrophytes (SAM) show a wide range of environmental parameters they have 
been found to exist in natural and man made water conveyance systems. The 
dot represents the average range for each of the three species. There is variation 
in the SAM in terms of their P and N ratios for the average, but they are close to 
5:1 to 7:1 to [N: P]. This is much higher P than is often suggested in the past for 
aquarium horticulture of aquatic plants (past suggestions from Sears and 
Conlin’s PMDD paper suggested ratios of about 25 to 50:1 N: P). 

 It is important to note that this is for only 3 common weedy species of 
SAM’s and does not include every SAM species grown in aquariums or in natu-
ral waters. It merely supports higher levels of P relative to N in terms of what is 
found in natural systems with respect to these three plants. Table 4 shows the 
average ratios of N: P for each species of plant. 

Ratio table 
 
 
 
 
 

Table 4 

Hydrilla 0.51/0.07=    7.29[N]:1[P] 

 Egeria 1.13/0.17=    6.65[N]:1[P] 

 Elodea 0.63/.13=     4.85[N]:1[P] 
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“Frick’s first law also 
plays a role since the 
diffusion gradient is 

higher when less 
concentration is 

present in the water 
column … ” 

 
Table 5 
 

Invasive Cryptocoryne in Florida 
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“In the past, less NO3 
was suggested for 

optimal growth, but 
this too like PO4, has 
proven not to induce 

algae … [see page 5]” 

 The higher P suggests that SAM’s do use or store much higher concen-
trations of PO4 than previously assumed in past aquatic horticulture. This infor-
mation may have been over looked due the prevailing notion that excess levels 
of PO4 induced algae, but today that is clearly not the case, even if it was, the 
amount of PO4 that leaches out of the leaves is enough to support microphytic 
algae blooms even if the water column is zero. Frick’s first law also plays a role 
since the diffusion gradient is higher when less concentration is present in the 
water column, thereby a stronger diffusional gradient exist between the plant 
leaves and the water.   

Table 6 
 In table 6, the average NPK ratios for are displayed for 19 species of 
SAMs.  This is a reasonable comparison of many species nutrient contents and 
also shows the wide ranges of nutrients in the maximum and minimum levels of 
each nutrient. 

 Over all, the NPK ratio for all these species tend to be higher [K+] than 
1:1 for [N] therefore using 10-20ppm for K+ will be adequate to match these 
conditions of growth even if the K+ is non limiting in terms of need (Epstein 
1972 suggest about a 4:1 ratio before limitation occurs). While the K+:N ratio is 
close to 1:1, it may not be limiting at less than this ratio. Barr et al have sug-
gested that less K+ relative to N will not influence the growth rates, while this 
may be true, reevaluating higher K+ levels with higher NO3 levels may be a 
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“… N and P are also 
removed at relatively 
the same rate in terms 

of proportions.” 

key. In the past, less NO3 was suggested for optimal growth, but this too like 
PO4, has proven not to induce algae, and produces excellent culture results. 
Given the poor testing methods and equipment used to measure each of these 
main macronutrients, the aquarist may have been blaming Calcium and excess 
K+ for their stunted apical growth tips. With higher NO3, this affect appears to 
be minimized.  Given the relative consistency of this data  in table 6, it is rea-
sonable to assume that a generalization can be made about the constituents that 
provide SAMs with optimal growth. Also note: a number of these SAMs are 
emergent plants.   

Table 7                                       *Refer to N and P rather than NO3 and PO4.         
 
 This appears rather high but when these environmental conditions occur 
and dense plant biomass is also present, these levels are similar to what is 
found, on average in natural systems. 

NPK ratio =>   7:1:10 

NPK levels ppm or mg/l 20N : 2.85P : 28.5K+ 
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                  Red Ludwigia repens in Ichetucknee springs near the head spring launch point 

 
           
 
 
 
 
                             
                                                                                 
Table 8 
 
Table 8 shows uptake rates for N 
and P through wetland plant filter. 
As the table shows, N and P are 
also removed at relatively the 
same rate in terms of proportions. 
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 Table 9 also displays the 
relatively high P concentration 
[N: P ratio]. Consider the aver-
ages of each of these plants’s N: 
P ratios in terms of what is often 
dosed for horticulture. Most of 
these plants appear to fall in the 
7:1 ratio. Note, this is for plants 
found in the wild and does not 
include luxury uptake or other 
factors that do not limit plant 
growth. Even still, the ratio for a 
wide number of species and 
variation around the averages 
does take some of this issue into 
account allowing a basic wide 
ranging assumption that 7:1 ap-
pears to be a good ratio for many aquatics found in the wild.  As far as a ratio for aquarium culture, this ratio 
also proves useful and produces healthy plant growth. 

 

Humberto’s 50 gallon tank 

Table 9 



Continued on page 9 

Mineral Nutrition (Part 2) 

Page 8 

Barr Report 

 
 

“Many report 
excellent growth with 
a wide range of plants 
at 2ppm PO4 and 15-
20 ppm of NO3 ...” 

 
Table 10 
 

 Table 10 shows a nutrient gradient from high (Cell 1) to low (Cell 4) 
and the Wet and dry weights for various parameters in a Najas dominated plant 
bed location in Florida’s STA-1 site. These tables are very useful in measuring 
Dry to Wet Weight correlations and also what types of N: P ratios exist in high 
nutrient systems. Similar tables exist for Ceratophyllum (coon tail, hornwort) as 
well as Pistia (water lettuce) and Eichhornia (Water hyacinth) (SFWMD, 
2003).  In all cases and examples, the N: P ratio was no greater than 10:1 and 
typically found at the 7:1 range. 

 
 
 
 
 
 
 
 
 
 
 

Very red 
Ludwigia repens  
from the Santa Fe 
River, Florida. 
 

 

 

 

  Cell 1 (inflow) Cell 1(outflow) Cell (midpoint) Cell 3 
(outflow) 

Wet weight 
(total) 

3210 g/m^2 2500g/m^2 972g/m^2 985g/m^2 

Dry weight 
(total) 

272 128 35.0 53.3 

% Dry weight 
P 

0.27 0.45 0.447 0.147 

%  Dry Weight 
N 

2.38 2.48 3.08 2.85 

% Dry weight 
Carbon 

37.1 34.1 35.4 35.9 
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 This field data correlates with horticulture data in aquariums; many report excellent growth with a wide 
range of plants at 2ppm PO4 and 15-20ppm of NO3.  This roughly the same ratio found in these 10 different 
tables.  

 This also shows the effectiveness of SAMs in terms of waste water treatment. These regions can be 
traded in land purchases after a number of years and be used as re enriched farmland. New waste water will be 
used to flood the old farm land, now depleted of nutrients. This solves the waste water issue as well as the fer-
tilization issue, the trade off is the land usage, it requires land to be set aside for treatment areas and wildlife 
refuges. Not every area is suitable for this type of treatment area as well.     
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