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GEOG, 2nd Sem, Unit II, Soil NPK 

Soil NPK 

NPK stands for "nitrogen, phosphorus, and potassium," the three nutrients that compose 

complete fertilizers. You may encounter these letters when reading the contents printed on bags of 

fertilizer. The description of the fertilizer may not expressly say "NPK," but you will at least see a 

series of three numbers. These numbers correspond, respectively, to the nitrogen content, 

phosphorus content, and potassium content of that fertilizer. Also implied is a percentage symbol 

after each number because each of the three numbers represents the percentage of that nutrient in 

the makeup of the fertilizer 

For N-P-K test results, the nutrient level is indicated on a scale from 0 (depleted) to 4 

(surplus). pH test results are indicated on a scale from 4.5 to 7.5. Make sure your soil contains 

the three main nutrients: Nitrogen, Phosphorus and Potassium (N-P-K) which are vital to 

growing plants effectively. 

 

Meaning of NPK 

 

The three numbers on fertilizer represents the value of the three macro-nutrients used by 

plants. These macro-nutrients are nitrogen (N), phosphorus (P) and potassium (K) or NPK for 

short. The higher the number, the more concentrated the nutrient is in the fertilizer. For example, 

numbers on fertilizer listed as 20-5-5 has four times more nitrogen in it than phosphorus and 

potassium. A 20-20-20 fertilizer has twice as much concentration of all three nutrients than 10-

10-10. The fertilizer numbers can be used to calculate how much of a fertilizer needs to be 

applied to equal 1 pound of the nutrient you are trying to add to the soil. So if the numbers on the 

fertilizer are 10-10-10, you can divide 100 by 10 and this will tell you that you need 10 pounds 

of the fertilizer to add 1 pound of the nutrient to the soil. If the fertilizer numbers were 20-20-20, 

you divide 100 by 20 and you know that it will take 5 pounds of the fertilizer to add 1 pound of 

the nutrient to the soil. A fertilizer that contains only one macro-nutrient will have “0” in the 

other values. For example, if a fertilizer is 10-0-0, then it only contains nitrogen. 

 

Role of NPK 

 

https://www.thespruce.com/how-to-make-sense-of-a-fertilizer-label-1402466
https://www.thespruce.com/how-to-make-sense-of-a-fertilizer-label-1402466
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So now that you know what the numbers on fertilizer mean, you need to know why NPK 

is important to your plants. All plants need nitrogen, phosphorus and potassium to grow. Without 

enough of any one of these nutrients, a plant will fail. Nitrogen (N) – nitrogen is largely 

responsible for the growth of leaves on the plant. Phosphorus (P) – Phosphorus is largely 

responsible for root growth and flower and fruit development. Potassium (K) – Potassium is a 

nutrient that helps the overall functions of the plant perform correctly. Knowing the NPK values 

of a fertilizer can help you select one that is appropriate for the type of plant you are growing. 

For example, if you are growing leafy vegetables, you may want to apply a fertilizer that has a 

higher nitrogen number to encourage leafy growth. If you are growing flowers, you may want to 

apply a fertilizer that has a higher phosphorus number to encourage more blooms. Before you 

apply fertilizer to your garden beds, you should have your soil tested. This will also help you 

determine what balance of fertilizer numbers will be appropriate for your garden’s soil needs and 

deficiencies. 

Not all types of plants have the same nutrient requirements, and you can sometimes do 

more harm than good when applying chemicals haphazardly. Applying a fertilizer high in nitrogen 

will cause certain plants to put all their energy into producing foliage at the expense of flowers. 

Role of Each Plant Nutrient 

To advance this discussion from the academic to the practical, let's take a brief look at the roles that 

the constituents of NPK play in plant growth. 

Nitrogen 

Nitrogen [N] promotes leaf development because of its role in the plants' coloring and 

chlorophyll. At the opposite end of the spectrum, gardeners sometimes encounter the problem of 

nitrogen depletion. The yellowing of typically green plants often indicates a nitrogen deficiency. 

Nitrogen is a very important and needed for plant growth. It is found in healthy soils, and 

give plants the energy to grow, and produce fruit or vegetables. ... Nitrogen is part of the 

chlorophyll molecule, which gives plants their green color and is involved in creating food for 

the plant through photosynthesis. 

https://www.thespruce.com/plant-selection-for-the-landscape-2131865
https://www.thespruce.com/closer-look-at-nitrogen-2152981
https://www.thespruce.com/closer-look-at-nitrogen-2152981
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Phosphorus 

Phosphorus [p] and potassium have some overlapping roles. Phosphorus plays a key role in 

the growth of roots, blooming, and fruiting, which is why it is an essential nutrient for your plants 

in spring. Phosphorus (P) is vital to plant growth and is found in every living plant cell. It is 

involved in several key plant functions, including energy transfer, photosynthesis, transformation 

of sugars and starches, nutrient movement within the plant and transfer of genetic characteristics 

from one generation to the next. 

Potassium [k] 

Potassium also plays a part in root growth as well as in stem development. Plants require 

potassium ions (K+) for protein synthesis and for the opening and closing of stomata, 

which is regulated by proton pumps to make surrounding guard cells either turgid or flaccid. A 

deficiency of potassium ions can impair a plant's ability to maintain these processes. To 

exemplify the balancing act, the product in the picture provided is a Scotts Turf Builder product 

intended to help your grass in summer. The NPK value is listed as 28-0-8, meaning it contains 28% 

nitrogen, no phosphorus, and 8% potassium (potash). 

Balanced or Complete Fertilizers 

Complete fertilizers or balanced fertilizers are so-called because of their amounts of nitrogen, 

phosphorus, and potassium. A fertilizer listed as "10-10-10," for instance, would be a balanced 

fertilizer because of the equal proportions. One listed as "10-0-10" would not be considered 

complete, but referred to as an "incomplete fertilizer." 

An incomplete fertilizer is not necessarily inferior to a complete fertilizer. Identifying better 

fertilizer depends on the circumstances. If your soil already had an excess of one of the three 

nutrients in NPK, you could actually be harming some of your plants by adding more of it to the 

soil. That is precisely what you would be doing, (inadvertently) by using a complete fertilizer. This 

is why it is important to have your soil tested. Otherwise, whenever you add anything to your soil, 

the effect (whether positive or negative) is left to chance. 
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How is NPK measured in soil? 

For N-P-K test results, the nutrient level is indicated on a scale from 0 (depleted) to 4 (surplus). 

pH test results are indicated on a scale from 4.5 to 7.5. Make sure your soil contains the three 

main nutrients: Nitrogen, Phosphorus and Potassium (N-P-K) which is vital to growing plants 

effectively. 

 Nutrient Balance (N, P, K) = ∑ Input (N, P, K) − ∑ Output (N, P, K) 


