
Soil Sampling and Soil Test Reports Interpretation 
 

Soil Sampling 
 
While soils can be tested anytime of year, it’s best to sample ahead of time if you 
need to apply lime. Lime reacts slowly, moving vertically maybe ½ to 1 inch per 
year. For gardens, it needs to be tilled in and mixed well ahead of your plant – 
minimum 2-3 months and even better, 4-6 months ahead. Fall is an ideal time to 
lime because the landscape is dry and accessible and added lime is easily mixed 
in gardens. 
 
How often should you test? Once you’ve established a medium to high fertility 
level for P and K and the soil pH is right, you shouldn’t have to sample more than 
every 2-3 years. For an intensively gardened area, you should sample every 1-2 
years. 
 
 
Recommended Sampling Depths 
Established lawns & No-till areas 
such as pastures 
 
New lawns 

2-5 inches (aver. 4 inches) 
 
6-8 inches 

Vegetable and flower gardens 6-8 inches or tillage depth 
Trees and shrubs 
 
Fruit trees & grapes 

6 inches 
 
6-8 inches 

 
Your report will only be as good as your soil sample! To take a good sample, it 
must be a representative sample for the area. As needed, identify sampling 
zones in your landscape. Map out the areas to be sampled. Divide the area such 
that each sample represents one plant type, cropping system or condition. Divide 
by plant types, soil types, and drainage. Don’t mix a light soil with a dark soil. 
Don’t mix a soil with poor drainage with one that has good drainage. Don’t mix a 
soil from a flower bed with one from a garden. Separate acid-loving plants 
(azalea, blueberry, Irish potato, etc.) from those needing a higher pH. Keep 
alkaline-loving plants (asparagus, lilacs, hellebores, etc.) separate. Don’t mix soil 
from eroded areas from places that are not eroded. Keep problem spots separate 
from healthy spots. 
 

• Using a random zigzag pattern, collect 8-10 and up to 12 subsamples 
from each zone. 

• Follow the table above to get the right sampling depth.  
• Keep roots, rocks, thatch and debris out of the sample. Avoid getting 

your sample contaminated with fertilizers or manure. 
 



 

        
 

• Mix the subsamples in a bucket and remove about 2 cups to take to 
the lab or county agent. 

• Use clean sampling tools (trowel, shovel, spade, hand auger, etc.).  
 

                              
 



• Avoid using brass or galvanized tools as these can contaminate the 
sample! 

• Samples should be air-dried overnight or a few days. Dry samples on a 
flat surface lined with clean paper (don’t oven-dry!!). 

• The lab will take about a cup from your sample. Make sure you bring in 
about 2 cups – it’s better to have too much soil than too little!             

 
Soil Test Ratings 

 
Each state uses chemical extraction techniques best suited for its own soils and 
geology (e.g., common to the Southeast are the Mehlich extraction procedures). 
It’s important to use a university soil lab for your state. The soil test ratings are 
based on field research on yield responses. University labs normally have 
stringent quality control procedures and many participate in sample exchanges to 
look at analytical consistency. Commercial labs may or may not use university-
based research-based methods or interpretations. If you use a state soil lab, the 
recommendations will be calibrated to your climatic and soil conditions.  
 
A routine “Standard” soil test usually consists of measuring extractable soil 
nutrients or other components which most commonly limit plant growth or 
production in your state: at least phosphorus and potassium, usually calcium and 
magnesium, and sometimes sulfur and/or micronutrients, always pH and lime 
requirement, and sometimes organic matter. If you want extra things like boron, 
etc., most labs will do these for an extra fee. 
 
The “Lab Test Results” section will show the relative availability of nutrients 
numerically and if appropriate, as a rating.  The rating are often interpreted as 
follows:  L=Low, M=Medium, H=High, VH=Very High, EH=Excessively High 
(soluble salt test only), DEF=Deficient, or SUFF=Sufficient, and sometimes a “+” 
or “-.”  Sometimes a report will state whether a nutrient is “optimum” or not. The 
“optimum” would be in the theoretical ideal range to support plant growth and to 
maximize yield. 
 
When soils test Low, plants almost always respond to fertilizer.  
 
When soils test Medium, plants sometimes respond to fertilizer and a moderate 
amount of fertilizer is typically recommended to maintain fertility.  
 
When soils test High to Very High, plants usually do not respond to 
fertilizer. “High” is a good place to be as well as long as your soil is not “very 
high”. This just means you have some reserves in the soil.  
 
In fact, sometimes a nutrient will be so high that it’s excessive to the point that 
the gardener experiences salt issues or an excessive nutrient interferes with 
uptake of some other nutrient: 
 



• Excess ammonium N interferes with Ca uptake; 
• Excess magnesium interfere with Ca uptake; 
• Excess phosphorus interferes with the heavy metal micronutrients like 

iron, manganese, copper and zinc; 
• Excess potassium interferes with magnesium and calcium uptake 

 
If there is no rating for a nutrient, the adequacy of that nutrient in the soil for the 
plant you specified has not been determined. 
 
Understand though that soil testing is not the answer to all problems in growing a 
crop or in maintaining a healthy yard and garden. Poor plant growth or loss of 
yield may also be caused by insects, diseases, weed competition, pesticide 
residues, overcast weather or excessively wet or dry conditions. But, when done 
properly, soil testing is a useful and economical tool for managing crop plant 
nutrition. 

But to raise a healthy garden, you’ve always got to start by knowing your soil pH 
and at the very least, levels of phosphorus (P) and potassium (K). 

The Tests 
 
Soil pH (or soil reaction) measures the “active” acidity in the soil’s water (or 
hydrogen ion activity in the soil solution), which affects the availability of nutrients 
to plants.  It is determined by pH meter on a mixed suspension soil material in 
distilled water.  

Can’t you just buy a pH meter and test your own soil? Actually, the typical pH 
meters sold in hardware and garden centers are not very reliable for measuring 
soil pH. Accurate pH meters are available but are fairly expensive for homeowner 
use. Consistently reliable results can be obtained by submitting samples to a soil 
testing laboratory. Besides, even if you had a good pH meter, you wouldn’t be 
able to perform the “lime requirement” test – critical for testing for lime needs! 

Most Southern soils naturally become acidic due to temperature and high rainfall, 
and limestone periodically needs to be applied to neutralize some of this acidity.  
Where there is less rainfall as in the Midwest or West, the tendency of the soil pH 
is to be only slightly acid, neutral or even alkaline. Such soils might also have 
high sodium contents or salt accumulations – both special challenges to the 
gardener. 

A slightly acid soil (pH 6-6.5) is a good target for gardeners and this is where the 
majority of nutrients become the most available to plants, and where soil 
organisms that decompose organic matter and contribute to the “overall health” 
of soils are the most active.  When a soil is strongly acidic (< 5.0-5.5), many 
herbicides lose effectiveness and plant growth is limited by aluminum toxicity.  
When soils are over-limed and become alkaline (> 7.0), micronutrients, such as 
manganese and zinc, become less available to plants. 



For most crops and many landscaping plants, lime recommendations are 
provided to raise the soil pH to a slightly acid level of between 6 and 6.5.  
However, blueberries and acid-loving ornamentals generally prefer a 4.5 to 5.3 
pH, and an application of liming material is only suggested when the soil pH 
drops below 4.5.   

For the majority of other plants, lime may be suggested before the pH gets below 
6.0.  This is to keep the soil pH from dropping below the ideal range, since lime is 
slow to react and affects only a fraction of an inch of soil per year when the lime 
is not incorporated into the soil.   

If the soil pH is above the plant’s target pH, then no lime is recommended. If the 
pH is well above the ideal range, then sometimes an application of elemental 
sulfur is recommended to help lower the pH faster; however, most of the time, 
one can just let the soil pH drop on its own. 

Desirable pH levels 

Azaleas, rhododendrons, camellias, mountain laurels – 5-5.5 

Most trees and shrubs – 6-6.5 

Most turf grasses – 6-6.5 

Centipedegrass – 5.5 

Fruit trees and berries – 6-6.5 

Blueberries – 4.5-5.3 

Most vegetables – 6-6.5 

Irish Potatoes (low pH culture is good for areas susceptible to scab 
disease) – 5-5.5 

======================================== 

Lime Recommendation 

If needed, a lime recommendation is given to neutralize soil acidity and should 
last two to three years. It’s based on a special chemical extraction. While you can 
apply lime based on soil texture, the lime requirement test is a superior way to 
judge lime needs. 

After a time, tillage, rainfall and fertilization will alter pH and  you should have the 
soil retested. The measured soil test levels of calcium and magnesium are used 
to determine the appropriate type of limestone to apply. If neither dolomitic nor 
calcitic lime is mentioned, or “Ag” type or “agricultural” limestone is stated on the 



report, then it does not matter which type is used.  

Where no information on the “Soil Sample Information Sheet” was provided 
regarding the last lime application, the lab has assumed you have not applied 
lime in the past 18 months. If this is not correct, contact your Extension agent for 
advice on adjusting the lime recommendation to take into consideration recent 
lime applications.  

Do not over lime! Too much lime can be as harmful as too little. For best results, 
apply lime, when possible, several months ahead of the crop/plant to be planted 
to allow time for more complete soil reaction. The best time to lime is in the fall 
before the soil gets too wet to incorporate it and fall liming gives the lime time to 
react before the spring gardening season! 

Extractable Phosphorus  

The P test results are expressed either in pounds of elemental P per acre or 
parts per million (ppm). This test is a measure of relative availability of 
phosphorus for plant growth . The test does not measure the total amount of 
phosphorus that may be available to a crop. Soils testing “low” or “medium” for P 
will produce economic yield increase with phosphorus fertilizer applications. 
However, if soil pH is “low”, fairly high rates of phosphorus fertilizer will be 
required for obtaining yield increases. Thus, soil pH should be corrected with 
application of limestone before embarking on a phosphorus fertilization program.  

Soils testing “high” in P are not likely to produce economic yield increases with an 
application of additional phosphorus. When soils test in the “high” range, applying 
only a small quantity of phosphorus (or none at all) is suggested to maintain 
“high” fertility status. There is no economic benefit to applying phosphorus to 
soils testing “very high” in P, and most state labs would not recommend it. In fact, 
excessive or high P is harmful to blueberries in particular. 

Extractable Potassium  

The ratings of potassium soil test levels are similar to those made for 
phosphorus. Very “low” to “low” soil K levels strongly indicate that crop will 
respond to K. Band application of a portion of the total requirement may also be 
adventageous. “Medium” soil test K levels indicate that a crop may respond to 
potassium application if climatic conditions are favorable. Soils with “high” soil 
test K levels are not likely to respond to fertilizer application, but fertilizer may be 
applied to replace crop removals. Fertilizer application to soils testing “high” in K 
will maintain “high” fertility levels of the soil. Very “high” soil test K shows that you 
can allow crops to deplete K until the soil test drops back into the “high” or 
“medium” range. 

Sandy soils donʼt hold on to potassium very well, so building up the organic 



matter is critical to success with these soils (as it really is with any mineral soil). 

Extractable Calcium and Magnesium  

“Low” calcium and magnesium are often associated with soils testing “low” in pH 
(but not necessarily). If pH needs adjusting, then liming is recommended to 
supply these two nutrients. The most common and most economic source of both 
calcium and magnesium is dolomitic limestone. If pH needs increasing and Mg is 
not needed, then use calcitic limestone. If calcium is needed but not pH 
adjustment, use gypsum (landplaster).  

If magnesium is needed, but not lime, use magnesium sulfate (Epsom Salts). If 
both potassium and magnesium are needed, a better choice would be sulpomag 
– a natural double salt of potassium and magnesium. Cases of acute magnesium 
deficiency in crops are often quite rare, and the cost of other sources of this 
nutrient is often prohibitive. In most cases, it is acceptable to wait until lime is 
needed again and then just apply a magnesium lime (dolomitic). 

Sodium and Soluble Salts 

Some states, particularly in the drier areas, test for sodium and salts (or EC – the 
electrical conductivity). Sodium and/or salts tend to accumulate in arid region 
soils and can cause major issues if not dealt with!  

Organic Matter  

If tested, this is reported in percent organic matter (% OM). Loams, clay loams 
and clays hold more organic matter than sandy soils, so any interpretation of 
organic matter should be based on the soil texture. A good level to aim for is 5-
12% for a typical garden soil, although the optimum level might be somewhat 
less for sandy soils. Mucky soils are naturally high in organic matter in some 
areas (south Florida, parts of the northeast and mid-west) and will be much 
higher.  

High organic matter soils can sometimes tie-up micronutrients such as copper 
and have to be dealt with. Trying to grow sweet potatoes in soils with high 
organic matter is a bit problematic – organic matter encourages development of a 
“skin disease” in sweet potatoes called “scurf” . Scurf causes dark areas on 
sweet potatoes, and oddly, they actually prefer low organic matter, fine sandy 
soils! 

Micronutrients – Micronutrient tests vary from state to state. For example, the 
University of Georgia and Mississippi State offer routine zinc testing but no other 
micronutrients. Louisiana State University offers copper and zinc testing, but no 
others. Interpretations are calibrated to the extraction chemistry and crop 
response. Commercial labs often offer micronutrient testing as a marketing tool, 



but really have no valid basis for recommendations. There are organic 
micronutrient amendments for building up soil micronutrients, but the best 
approach is to achieve a good pH and rely on plenty of compost! 

Fertilizer Recommendations 

The most important part of a soil test report is ” recommendations to landowner 
for agricultural limestone and fertilizers.” These recommendations are based on 
soil test values, possibly previous cropping history of the field, possibly yield 
goals, and in the case of things like hay, estimated nutrient removal by crops.  

The fertilizer recommendations may be used for the same crop for two to three 
years.  After this time, it is advisable to retest the soil to determine if significant 
changes have occurred in nutrient levels.  When the soil tests Very High for 
phosphorus or potassium and no fertilizer for these nutrients is recommended, 
you should retest the following year to determine if fertilizer will be needed.  Due 
to the variability associated with sampling, fertilizer application rates may be 
varied by a plus or minus 10 percent. 

No nitrate soil test is usually performed in Southeastern soil labs because this 
element is too mobile in the soil for laboratory results to be useful.  Nitrogen 
fertilizer recommendations are normally based on the crop/plant to be grown, the 
previous crop, and when applicable, the soil’s yield potential.  Comments on the 
report and other enclosed Notes, if any, will have further information regarding 
nitrogen. In mid-western states and northern latitudes, you might actually have a 
nitrogen test done on your sample. 

You can easily factor in nitrogen credits based on organic matter content and 
previous cropping (soybeans, alfalfa or other legumes) and management 
practices, in adjusting your soil for nitrogen needs.  

Recommendations are made if needed, for agricultural limestone, nitrogen , 
phosphorus, and potassium. Limestone recommendations, are given in tons/acre 
of limestone (or smaller rates for smaller areas) required for pH correction to 
some range (or elemental sulfur if the soil pH needs reduction).  

For some crops, you should pay attention to the yield goals for which nitrogen 
recommendations are made (hay for removal or grazing). If expected yield in 
your field is different than those given in soil test report, you need to correct the 
recommended fertilizer rates for your situation.  

Phosphorus and potassium (as are calcium and magnesium if done) 
recommendations are based on actual soil testing data. Recommendations for 
these nutrients are given in lbs/acre of P2O5 and K2O or for lawns and gardens 
in lbs/100 sf or lbs/1000 sf. It is important to understand recommendations made 
are not necessarily in terms of pounds of fertilizer that should be added to a 
given area – these are often in terms of actual N, P2O5 and K2O. You might 
have to calculate the amounts of actual fertilizer based on the nutrient analysis of 



the fertilizer that you are using. 

Useful Conversion Factors & Other Information 

(Some Values are Approximate)  

In any fertilizer – inorganic or organic – the N-P-K are designated by the three big 
numbers listed on a fertilizer label (if what you use is commercial) or by analysis 
for other materials – this is actually N (nitrogen), P2O5 (phosphoric acid) and 
K2O (potash). For example, poultry manure might have a test of 3-5-2, while a 
horse manure might be a 2-3-2. The table below has some typical values but 
these of course, will vary by moisture content, source and time of year :  

 

               

Conversion Data - 

• Elemental P x 2.29 = fertilizer P2O5 
• Elemental K x 1.21 = fertilizer K2O 
• Soil test lbs/acre x 0.5 = soil test parts per million (ppm) 
• Soil test parts per million x 2 = lbs/acre 
• 1 acre = 43,560 square feet  
• 1000 square feet is 1/44th of an acre 
• 100 square feet is 1/436th of an acre 
• 10 square feet is 1/4356th of an acre 
• 1 pound of ground limestone or ground dolomitic limestone = 1.5 cups  



• 1 cup holds about 0.75 lbs of limestone 
• 1 pound of magnesium sulfate (Epsom salt) = 2.5 cups  
• 1 cup of Epsom salt = 0.4-0.5 lbs 
• 1 pound of sulfur = 3.3 cups (1 cup = 0.3-0.4 lbs) 
• 1 cup of greensand is about 0.5-0.6 lbs 
• 1 cup of bone meal is approximately 0.35-0.5 lbs 
• 1 cup of cottonseed or soybean meal is about 0.35-0.4 lbs 
• 1 cup of rock phosphate is about 0.57 lbs 
• 1 cup of bloodmeal is about 0.33 lbs 
• 1 level cup of gypsum = 0.66-0.7 lbs 
• 1 cup of kelp meal = 0.4-0.5 lbs 
• Wood ash is about 20 lbs/5 gallons or 4 lbs per gallon or 1 lb/quart   
• 1 cup of potassium sulfate or sulpomag = 0.5-0.6 lbs 
• 1 quart = 2 pints = 4 cups 
• 1 pint = 2 cups = 32 tablespoons  
• 1 cup = 16 tablespoons = 48 teaspoons 
• 1 tablespoon = 3 teaspoons 
• 1 gallon of water = 8.34 lbs of water 
• 1 gallon = 0.13 cubic feet and 1 cubic foot = 7.5 gallons 
• 5 gallons = 0.67 cubic feet  
• Manure is about 50 lbs per cubic foot 
• 5 gallons of composted manure is about 30-40 lbs 
• 1 bushel = 35.24 liters 9.3 gallons = 1.25 cubic feet  
• Finished compost is about 1350 lbs per cubic yard or 50 lbs per cubic 

foot or about 30-35 lbs per 5 gallon bucket 
• Pounds per 100 square feet x 0.54 = lbs per cubic yard 
• 100 square feet = 5 feet x 20 feet, 10 feet x 10 feet, or 2 feet x 50 feet 
• 1,000 square feet = 50 feet x 20 feet, 10 feet x 100 feet, or 25 feet x 40 

feet  
• Pounds per 100 square feet x 436 = pounds per acre  (or put more 

simply, lbs/100 sf  x 400 is approximately the lbs/acre) 
• Pounds per 1,000 square feet x 43.6 = pounds per acre (or put more 

simply, Lbs/1000 sf x 40 is approximately the lbs/acre) 
• Pounds per acre x 0.0023 = pounds per 100 square feet  
• Pounds per acre x 0.023 = pounds per 1,000 square feet 
• 5 gallons of water per square yard is approximately 1 inch of water. 

 

 


