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Soil Fertility

Managing soil nutrient status in 

soils to create optimum conditions 

for plant growth in relation to 

agricultural sustainability and 

environmental protection. (B.R. Singh, 2002)

Soil fertility depends on:

● Inherent soil properties (physical and 

chemical properties, clay mineralogy)

● Soil organic matter

● Climate (soil moisture & temperature)

Soil Fertility Test

1. Diagnosis
Rapid chemical analyses to assess the plant-
available nutrient status, salinity, and elemental 
toxicity of a soil in relation to crops.

2. Interpretation
○ Deficiency – sufficiency – excessive
○ Non-toxic - toxic

3. Recommendation
○ What to add?
○ How much to add?
○ When to add?
○ Where to place?



i.e., extractable Ca or P (ppm)

Critical concentration
Deficiency

Sufficiency



Soil Health
● Soil health is a metaphor with the 

following elements:
○ Functionality: promotes utility and 

processes that maintain integrity 

and stability of biosphere

○ Vitality: soil is a living system, a 

complex assemblage of 

numberless and mostly nameless 

biota mediating basic soil 

processes and plant interactions

○ Sustainability/Resilience: a soil’s 

enduring capacity to promote its 

myriad functions in the face of 

disturbance 



Hawaii Soil Health Test
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• Does crop performance respond to a soil health score?

This is a critical area of inquiry that is needed to help guide how we 
best use the results of a soil health test.  
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Kawiki Food Forest
Soil: highly weathered volcanic ash soil



8

Hawaiʻi Soil Health Test
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Interpretation

Soil Fertility

● Soil has very low nutrient 

status – especially P, Ca, and 

K

Soil Health

● Soil is rich in organic matter

● Soil health tied to soil organic 

matter

Recommendation

Soil Fertility

● Manure applications to build 

soil P and Ca

● Sulfate of potash to raise soil 

K

Soil Health

● Manure will likely improve soil 

health score
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Kuilike Farm
Soil: highly weathered volcanic ash soil
Location: Upper orchard

• Soil is very acid
• All nutrient levels very low

• Soil pH and Ca sufficient
• P may be on the low side
• K very low
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Hawaiʻi Soil Health Test
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Take Home
● Soil fertility and soil health testing are different and both useful

● A soil fertility test provides a diagnosis from which a clear and 

actionable recommendation can be made

● A soil health test is more nuanced and the results are highly influenced 

by soil organic matter status

● Soil health testing is useful to monitor trends over time related to soil 

management strategies

● Soil health is not directly correlated with crop yields


