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If you have ever looked at a fertilizer label and seen three numbers such as 5-1-1, 4-3-1, or 10-10-10, you have 
seen its NPK analysis. 

Those three numbers provide important information about the nutrient content of the fertilizer. Understanding 
what they mean can help growers, retailers, landscapers, and other fertilizer users select products that better 
match the needs of their plants and growing conditions. 

What Does NPK Stand For? 
NPK represents three primary plant nutrients: 

N = Nitrogen 
P = Phosphorus 
K = Potassium 

Fertilizer labels always list these nutrients in that order. 
Under fertilizer labeling conventions, the numbers 
represent the percentage by weight of total nitrogen 
(N), available phosphate (P₂O₅), and soluble potash 
(K₂O) in the product. (University of Minnesota 
Extension) 

For example, a fertilizer labeled 5-1-1 contains: 

• 5% nitrogen 
• 1% available phosphate 
• 1% soluble potash 

The remaining portion of the product consists of other 
ingredients and materials associated with the fertilizer 
formulation. 

What Does Nitrogen Do? 
Nitrogen is closely associated with vegetative growth. Plants use nitrogen in the production of chlorophyll, 
proteins, enzymes, and other compounds required for growth. 

Adequate nitrogen generally supports healthy leaf and stem development and vigorous green growth. (University 
of Minnesota Extension) 

A fertilizer with a higher first number relative to the other two numbers is often selected when supporting 
vegetative growth is a primary objective. 

However, more nitrogen is not always better. Nutrient applications should reflect the crop, soil conditions, 
growth stage, and intended result. 

What Does Phosphorus Do?  
Phosphorus plays an important role in energy transfer, root development, plant establishment, 
reproduction, and crop development. Adequate phosphorus can contribute to root growth, crop quality, stalk 
strength, and maturity. (Penn State Extension) 

On an NPK label, phosphorus is represented by the second number. 

 

https://extension.umn.edu/lawns-and-landscapes-minnesota/fertilizing-lawns?utm_source=chatgpt.com
https://extension.umn.edu/lawns-and-landscapes-minnesota/fertilizing-lawns?utm_source=chatgpt.com
https://extension.umn.edu/gardening-minnesota/what-right-fertilizer-your-lawn-and-garden?utm_source=chatgpt.com
https://extension.umn.edu/gardening-minnesota/what-right-fertilizer-your-lawn-and-garden?utm_source=chatgpt.com
https://extension.psu.edu/managing-phosphorus-for-crop-production/?utm_source=chatgpt.com
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For example: 

4-3-1 

The "3" represents 3% available phosphate. 

The amount of phosphorus a plant can effectively use also depends on soil chemistry and nutrient availability. 
Phosphorus can become chemically bound or "fixed" in soil, making some of it less available to plants. 
(Minnesota Crop News) 

What Does Potassium Do? 
Potassium supports many processes within the plant and contributes to overall plant vigor and resilience. It is 
commonly associated with functions such as water regulation, enzyme activity, and plant hardiness. University 
of Minnesota Extension notes that potassium helps plants resist disease and remain hardy. (University of 
Minnesota Extension) 

Potassium is represented by the third number on the fertilizer label. 

In a 5-1-1 fertilizer, for example, the final "1" represents 1% soluble potash. 

NPK Numbers Are Percentages, Not Parts 
One of the most common misunderstandings about fertilizer labels is assuming the three numbers simply 
describe a ratio. 

They do indicate a nutrient relationship, but the actual numbers are percentages by weight.  

 

 

https://blog-crop-news.extension.umn.edu/2022/11/p-and-k-fixation-in-soil-what-you-need.html?utm_source=chatgpt.com
https://extension.umn.edu/gardening-minnesota/what-right-fertilizer-your-lawn-and-garden?utm_source=chatgpt.com
https://extension.umn.edu/gardening-minnesota/what-right-fertilizer-your-lawn-and-garden?utm_source=chatgpt.com
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Consider a 10-pound quantity of 5-1-1 fertilizer. 

It contains: 

• 0.5 pound of nitrogen 
• 0.1 pound of available phosphate 
• 0.1 pound of soluble potash 

A 10-pound quantity of 10-2-2 fertilizer contains twice those guaranteed amounts: 

• 1 pound of nitrogen 
• 0.2 pound of available phosphate 
• 0.2 pound of soluble potash 

Both formulations have the same 5:1:1 nutrient ratio, but the 10-2-2 product is more concentrated. 

That distinction matters when comparing products and determining application rates. Fertilizer 
recommendations should be based on how much nutrient is actually being applied, not simply which package 
displays the largest numbers. (OSU Extension Service)  

Higher NPK Numbers Do Not Automatically Mean a Better Fertilizer 
A fertilizer with larger NPK numbers is not necessarily better than one with smaller numbers. 

The numbers tell you how much of the guaranteed primary nutrients the product contains. They do not, by 
themselves, tell you whether the fertilizer is appropriate for a particular plant, crop, soil, application method, or 
production program. 

A concentrated fertilizer may require a lower application rate. A lower-analysis formulation may be appropriate 
for a completely different use. 

The goal is not to find the fertilizer with the biggest numbers. The goal is to use the right nutrient profile, at the 
right rate, for the intended application. 

Plants Need More Than NPK 

Nitrogen, phosphorus, and potassium receive the most attention because they are primary plant nutrients, but 
they are not the only nutrients plants require.  

Other nutrients can include: 

• Calcium 
• Magnesium 
• Sulfur 
• Iron 
• Manganese 
• Zinc 
• Copper 
• Boron 
• Molybdenum 
• Chlorine 
• Nickel 

https://extension.oregonstate.edu/catalog/ec-1503-fertilizing-your-garden-vegetables-fruits-ornamentals?utm_source=chatgpt.com
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These nutrients are required in different amounts, and their availability can vary considerably depending on the 
soil, growing media, irrigation water, crop, and environmental conditions. (OSU Extension Service) 

This is why the three NPK 
numbers should be 
viewed as an important 
starting point rather than 
a complete description 
of everything occurring 
within a fertilizer 
program. 

Why Soil Testing 
Matters 
A fertilizer label tells you 
what is in the fertilizer. It 
does not tell you what is 
already available in your 
soil. 

Soil testing can provide 
valuable information 
about existing nutrient 
levels, pH, and other conditions that influence nutrient availability. This information can help growers make 
more informed fertilizer decisions and avoid applying nutrients that may not be needed. 

Even when the nutrient is present in the soil, soil chemistry can affect whether it is readily available to the plant. 
(Minnesota Crop News) 

For commercial production, fertilizer selection should be considered as part of a broader nutrient management 
program rather than as an isolated purchasing decision. 

Reading the Label in Context 
When evaluating a fertilizer, start with the NPK analysis, but do not stop there. 

Consider: 

• The crop or plant being grown 
• Existing soil nutrient levels 
• Soil or growing-media pH 
• Stage of plant development 
• Application rate 
• Application method 
• Other nutrients supplied by the product 
• Nutrient sources and formulation 
• The overall fertility program 

The NPK analysis answers an important question: How much nitrogen, available phosphate, and soluble 
potash does this fertilizer guarantee? 

Determining whether that fertilizer is the right choice requires looking at the entire growing system. 

https://extension.oregonstate.edu/gardening/techniques/guide-understanding-fertilizers?utm_source=chatgpt.com
https://blog-crop-news.extension.umn.edu/2022/11/p-and-k-fixation-in-soil-what-you-need.html?utm_source=chatgpt.com
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The Bottom Line 
The three numbers on a fertilizer label are one of the fastest ways to understand its basic nutrient analysis. 

Remember: 

First number = Nitrogen 
Second number = Available Phosphate 
Third number = Soluble Potash 

Those numbers are percentages by weight, and they should be interpreted as part of the complete fertilizer 
formulation and the nutrient needs of the plants being grown. 

Understanding NPK is the first step toward making more informed fertilizer decisions. The next step is matching 
the nutrient analysis, formulation, and application rate to the specific requirements of the crop and growing 
environment. 

 

 

 

 

 

Disclaimer: This material is provided for general educational purposes only. Growing conditions, soil 
characteristics, crop requirements, application rates, and regulatory requirements vary. Always follow product 
label directions as well as all governmental and safety regulations or recommendations, and consult 
appropriate agronomic, regulatory, or crop-management professionals when making site-specific fertilizer or 
soil-management decisions. 

 

To learn more about BWF Banducci's liquid and dry organic fertilizer products, visit BWFBanducci.com. 

 


