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Nitrates Phosphates and Potassium the NPK Relationship 
 
 
The Perpetual Preservation System (PPS) is based on the principles that plants require nutrients at 
given amounts or percentage of daily intake. The following chart represents a dry plant analysis 
which forms part of the basis for why PPS uses the nutritional dosing solutions it does. 
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This does not mean that plants are unable to survive consuming more or less of a particular 
nutrient; however the above is generally the optimum level.  Anything more is considered to be 
Luxury uptake and because we are dosing daily, plants have the ability to correct and fine tune 
their consumption of nutrients based on Luxury uptake. Simply put, plants are flexible and can 
adapt to different environments and their requirements are not as rigid as we sometimes think if 
given the basic tools to grow.  
 
Now before beginning the discussion on dosing nitrate (NO3), phosphate (PO4) and potassium 
(K) a brief discussion is required to explain the differences in the two charts above.  Many will 
ask why not dose the same proportions as that of the Dry plant tissue analysis?  Due to the fact 
that each aquarium is different in terms of number of plants, amount of light, biological fish load 
and several other factors including the water used what the “Standard Solution PPS” (SS) does is 
initially create an imbalance with respect to the nutrients found in the Dry plant tissue analysis in 
order for you to fine tune the required amount of nutrients that your aquarium needs. One can not 
and should not assume that the same dosing regimen will work in every aquarium as each 
aquarium is a unique environment and PPS allows you to find the optimal level of dosing based 
on that environment. 
You recall we mentioned differing water parameters above, it is worth noting that PPS is 
compatible with all sources of water (unless there is an excessive element concentration), whether 
you use Reverse Osmosis (RO) water, tap water, or any other type of water, the dosing of the PPS 
will uncover elements you may need to dose. 
 
To begin you must first know what your tap water parameters are and what your aquarium water 
parameters are, accordingly, you need to test the following water parameters; Nitrates (NO3), 
Phosphates (PO4), General Hardness (GH), Carbonate Hardness (KH), Calcium (Ca) and 
acidity/alkalinity (pH).  At first look it may appear to be a lot, however, every aquarist has these 
basic test kits with the possible exception of the Ca test kit which is widely available at your local 
fish supplier (LFS).  We have previously discussed how to properly test for NO3 and PO4 in 
volume 1 and a brief revision of volume 1 is recommended so that proper results are obtained. 
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After testing your aquarium water parameters and if NO3 and PO4 levels are relatively low then 
you should begin your first dosing of SS (Standard Solution formulation may be found below). 
The number of milliliters (ml) you should dose is the number of gallons divided by 10.   

Example: A 50 gallon tank would require 5 milliliters (50/10) of SS solution at 
an average light of 2 Watts per gallon (Wpg). If your Wpg is half then adjust 
your ml by half and if your lights are double than double your ml. 

The dosing of the SS should be done daily as we want to provide nutrients to the plants on a daily 
basis. After one week a test of the above mentioned water parameters should be conducted to see 
the progress of PPS. If testing reveals low level readings than the number of ml. dosed should be 
adjusted upwards and if the results show high levels then dosing should be adjusted downwards. 
We shall refer to this process of dosing, testing and adjusting as the regulation loop and before the 
optimal dosing level is achieved you may encounter that you have gone through several loops, 
again each aquarium is a different environment and we want to find the optimal dosing regimen 
for your aquarium by going through these iterations. 
 
If during your testing it is determined that an imbalance of NO3, PO4 ratio exists (see volume 1 
for normal levels) then a substitution from the SS solution to the phosphate-free (PF) or nitrate- 
free (NF) solution should be made (both of these formulations may be found below). 

Example: If you see that nitrates are at excessively high levels than substitute 
SS solution for NF solution.  If you see that phosphates are at excessive levels 
than substitute SS solution for PF solution. The number of ml used should 
remain the same as the SS solution being dosed prior to switching to the PF or 
NF solutions.  The PF or NF solution should be continued until NO3 and PO4 
ratios return to normal levels. 

In certain situations you may discover that the level of nitrates and/or phosphates may be 
excessively high. In such circumstances water changes may be required to fix the overdosing and 
bring aquarium water parameters back to normal levels.  Water changes are required for high 
NO3 and/or PO4, which may arise if the fish load in the aquarium is higher than the plants can 
consume, as well as, potential accidental over dosing mishaps. Otherwise, water changes are not 
required. Although water changes do not harm the progress of PPS the purpose of PPS is to 
reduce the need for water changes. This again is part of the regulation loop of the Perpetual 
Preservation System.   
 
 
Now let us turn our discussion to potassium (K).  When potassium was dosed at the Dry plant 
tissue level the uptake of nitrates by the plants was relatively low, an increase in potassium levels 
improved the uptake of nitrates by the plants until the addition of more potassium did not result in 
a relative increase in the plants ability to consume nitrates. The point of which additional 
potassium did not result in an increase of nitrate consumption was determined and carried 
forward in the formulation of the different PPS solutions which can be found below.  Thus, as can 
be seen by the charts above PPS utilizes increased levels of potassium in order to optimize a 
plants ability to utilize nitrates form the water column. 
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Standard Solution (SS) 
 
Ratio of NO3 to PO4 to K is 0.75 to 0.25 to 1.00  
 
KNO3   - 20.38 g  
KH2PO4  -   5.97 g  
K2SO4   - 15.74 g  
 
In 500ml of water  
 
 
 
Nitrate Free (NF) 
 
Ratio of NO3 to PO4 to K is 0.00 to 0.25 to 1.00  
 
KNO3   -   0.00 g  
KH2PO4  -   5.97 g  
K2SO4   - 33.30 g  
 
In 500ml of water  
 
 
 
Phosphate Free (PF) 
 
Ratio of NO3 to PO4 to K is 0.75 to 0.00 to 1.00  
 
KNO3   -  20.38g  
KH2PO4  -   0.00 g  
K2SO4   - 19.56 g  
 
In 500ml of water  
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Appendix 1 
 

Perpetual Preservation System™ 
 
 
 

Category 
 

NO3 – PO4 Ca -Mg KH – pH – CO2 Trace Elements 

      

Article 

  
Volume 1, Issue 1 
Volume 2, Issue 1 

 

Volume 2, Issue 2 Volume 2, Issue 3 Volume 2, Issue 4 

Required 
Levels 

  
NO3 Low-Normal-High 
PO4 Low-Normal-High 

 

Ca 20 - 30 ppm 
Mg 5 - 10 ppm 

KH Use Table 
pH Specie selectable 

CO2  30 - 40 ppm 
See Article  

Test Kits 

 

NO3, PO4 GH, Ca KH, pH  

Solution 
Fertilizer 

  
SS  Standard  Solution 
PF PO4-Free Solution 
NF NO3-Free Solution 

 

Mg Solution  TE Solution  

Dry  
Fertilizer 

 

 

 
 

Discus Mix 
 
 

CaCO3 Calcium 
Carbonate 

NaHCO3 Baking Soda 
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