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Ideal garden soil 

These images show that the ideal garden soil would be a loam 

with 5 or 6% organic matter for optimal water holding 

capacity, pH between 6 and 7 for optimal nutrient availability 

and microbial activity, and electrical conductivity below 4 for 

salt-sensitive crops. Although many Wyoming soils don’t 

match all these guidelines, they can still be very productive. 

Understanding which soil properties create limitations, and 

how they can be changed to improve garden production, are 

objectives of this handbook. 
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Collecting a representative soil sample 

Whether you send samples to a lab for analyses or use procedures outlined in this handbook, it’s 

important to take representative samples using the following guidelines: 

1. Divide the garden in to production zones, each of which is managed uniformly with crops that 

have similar nutrient requirements OR have distinctly different soil types (an old garden spot 

versus a new one, for example); 

2. Use a probe, auger, or spade to collect uniform samples, or slices, to the “plow depth”, defined 

as the depth to which you work the soil: usually 6 to 12 inches.  

 

Soil probe          Soil auger     Spade 

 

3. Take roughly one sample per 25 square feet (5 x 5 foot area) in each zone and place them in a 

bucket. Thoroughly mix the soil from each area and place a subsample of about one to two cups 

into a well labeled bag; 

4. Repeat the procedure. If you are sending the samples to a lab, or you will not analyze them 

immediately, air dry them immediately by pouring each sample out onto a paper plate or 

newspaper in a dry place. They will be dry by the next morning, then put them back in the 

proper sampling bags. Follow the procedures provided by the soil lab to send the samples.  

Example of zones for separate sampling and soil management. How many different zones are there? 

 

Answer:  

 
        
                       Very old garden            Newly converted lawn 
 

TOMATOS 
 
 
 

 
 

ONIONS 
 
 

 
 

LETTUCE 

 
 

RADISHES 

Six 
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Basic soil properties that underlie potential productivity 

Soil texture: Estimating sand, silt and clay content by feel 
Soil texture – the proportions of sand, silt, and clay particles in the mineral soil – is a fundamental 

property that controls water holding capacity, water infiltration rates, drainage, fertility, and the general 

productivity of the soil. Loam textural class, with about equal influence of sand, silt, and clay particles, 

provides an ideal balance. But many soils might be too sandy, making them droughty and unable to hold 

enough water, or too clayey, making them cloddy and unable to absorb water fast enough. Both of 

these conditions can be improved by adding organic material, which helps particles to aggregate, 

forming soil structure and porosity. Determination of soil texture is necessary to estimate the amount of 

water the soil will hold and how often to irrigate. Below are two methods for estimating texture by the 

feel method. 

First option: Textural Triangle Method 

The arrows indicate 

the direction to 

follow for each 

particle size. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Clay: 

a. Moisten a golf-ball size handful of soil to make a firm ball; 

b. Attempt to “ribbon” by squeezing between thumb and forefinger to make a flat 

tape-like ribbon of soil; 

c. If ribbon reaches 1 inch long without breaking, soil has >28 percent clay;  

d. If ribbon reaches 2 inches, soil has >40 percent clay. 

2. Sand: 

a. Pinch off and round a BB- to pea-sized piece of the moistened soil ball; 

b. Place in the center of a clean palm and apply water to over saturate; 

c. Swirl with fingertip and carefully pour off fines until clean sand remains; 

d. Estimate proportion of original piece remaining by volume = Percent sand. 

3. Silt: by subtraction.  

4. Textural Class: Use sand and clay contents to find the textural class on the triangle. 
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Second option: Flow Chart Method 
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Soil organic matter: Estimating content using soil color 
Soil organic matter (SOM) contains organic nitrogen, some of which is converted to plant available N as 
SOM decomposes during the growing season. In Wyoming, we estimate that every 1 percent of SOM will 
provide 20 lbs of plant-available N per acre. This N is not detected in the soil nitrate test, but becomes 
available during the growing season, so is credited to calculate the amount of N needed. Lab analysis is 
the only way to quantify SOM, but the chart below estimates SOM content based on soil color. Basically, 
the darker the soil the more SOM it contains. 

 

 

 

  

Using the color chart: 

1. Take a sample from the tilled layer. 

2. Use moist soil – neither wet nor dry. If the 

sample is dry, moisten it. You can use the 

sample prepared for soil texture. 

3. Match the sample to a chart color. Try to 

base it on the darkness of the color; some 

samples may be more reddish or yellowish 

as influenced by soil parent materials; 

4. Read the organic matter content.  

Best results are obtained from soils with loam 

or clay-loam texture. Soils with high sand 

content might contain less organic matter than 

indicated on the chart. 

This chart is based on the Soil Color Chart for 

Estimating Organic Matter in Mineral Soils in 

Illinois, University of Illinois Extension 

publication AG-1941. The chart was prepared 

by Professor John D. Alexander, who 

correlated soil colors with laboratory analyses 

for a large number of soil samples.  
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Lime or calcium carbonate content 
Knowing how much calcium carbonate (CaCO3; also known as lime, caliche, or calcite) soil contains helps 

to understand some constraints on productivity and nutrient availability. It does not figure directly into 

nutrient calculations but helps explain low levels of available phosphorus and other nutrients. Very high 

levels can indicate eroded soils that lost topsoil. High levels often correspond with salinity and sodicity.  

Calcium carbonate comes from soil limestone parent materials or long-term dust deposition. Calcareous 

soils occur in areas that receive less than 20 inches of rainfall, so are common in Wyoming in except the 

mountains. Calcareous soils “fizz” or effervesce when exposed to dilute acid or vinegar. Calcium strongly 

binds clay particles, giving calcareous soils strong soil structure for absorbing water, but they can 

become very hard when dry, and usually have very low SOM content. With higher precipitation, CaCO3 

dissolves over time and moves below the rooting zone with infiltrating water. It is much less soluble 

than other salts and does not leach from the soil over irrigation time scales. It takes much longer. 

Calcium carbonate does not directly harm plant productivity, but causes stubbornly high pH, often 8.0 to 

8.5, that is usually not feasible to change with amendments. Plants that favor acidic soils, such as 

blueberries, do not do well in calcareous soils. The abundant calcium and the high pH interfere with 

availability of phosphorus (P) and micronutrients because calcium binds them into unavailable forms. 

A quick and easy method for estimating CaCO3 content, commonly known as the “fizz test”, relies on 

placing a drop or two of dilute (5-10%) hydrochloric acid on a soil sample and observing the reaction.1  

Reaction with dilute 
hydrochloric acid2 

Description Classification 
Estimated 

percent CaCO3 

No bubbles detected Noneffervescent Non-calcareous 0 

Few bubbles seen Very slightly effervescent Slightly calcareous 0-1 

Bubbles readily seen Slightly effervescent Moderately calcareous 1-4 

Bubbles form low foam Strongly effervescent Strongly calcareous 5-15 

Thick foam forms quickly Violently effervescent Extremely calcareous >15 
1Values used by the USDA 

Natural Resources 

Conservation Service to 

estimate CaCO3 content from 

effervescence (personnel 

communication with Cameron 

Clark, NRCS, Douglas, WY). 
2Dilute HCl: about one-part 

stock HCl to nine parts 

distilled water (Soil Survey 

Division Staff, 2018). For a 

method that uses common 

vinegar instead of dilute HCl 

see Zhu et al. (2015).  
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Determining irrigation needs: Soil moisture by feel and rooting depth  

Collect soil samples according to the procedures on page three, to about 12 inches, then: 
1. Determine soil texture by the “texture by feel” method (previous pages); 
2. Determine the soil moisture deficit (SMD) in inches of water per foot of soil by the feel method using 

the guidelines below. The guidelines along with color photographs of the different moisture levels are 
at: http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_051845.pdf; 

3. Determine the rooting depth of the crop of interest (next page); 
4. Determine how much water is needed: multiply the deficit in inches per foot times the rooting depth 

in feet (rooting depth in inches (from table on page seven) ÷ 12 = rooting depth in feet); 
5. Determine sprinkler application rate: put out four or five tuna cans for one hour and average the 

depth to determine inches per hour rate; 
6. Determine hours irrigation time: Divide inches of water needed (from #4) by the application rate. 

 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_051845.pdf
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Rooting depths of common vegetables 
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Worksheet: Calculating how much water to apply 

1. Texture (from texture by feel method): 
 

2. Available water capacity (inches/foot; from table): 
 

3. Available water present (%; from moisture by feel method): 
 

4. Soil moisture deficit (SMD; inches/foot):  
 

5. Crop _______________________; rooting depth (inches): 
 

6. Crop rooting depth in feet (#5. ÷ 12): 
 

7. Inches of water to apply (#4. x #6.): 
 

8. Sprinkler application rate (inches per hour; use shallow pans 
or tuna cans to see how much water accumulates in one 
hour): 

 

9. Hours to irrigate crop (#7. ÷ #8.): 
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Chemical properties of the soil solution: salinity, acidity, and nutrients  

The soil solution refers to soluble compounds in the soil that dissolve in soil water when the soil is moist, 
including salts, plant-available nutrients, sugars, and other constituents important for both plant growth 
and microbial activity. These are dynamic soil properties that are important soil health indicators and 
can be measured easily with simple hand-held meters, water quality test strips, or off-the-shelf soil 
testing kits from a garden store. 

Electrical conductivity (EC) of the soil solution indicates the total dissolved solids, or salinity of the soil 
solution. This can be provided by a soil lab, but can also be measured in the field with relatively 
inexpensive hand-held meters made by several companies for around $100 and up. Beware that units of 
conductivity displayed on these meters can be very confusing (see conversion chart on page __). 

pH of the soil solution indicates the alkalinity or acidity. It can be provided by a soil lab, but can also be 
measured in the field with pH meters, pH test kits, or pH paper strips. For test kits and paper strips, 
make sure that the range of pH measured extends to nine or above. Some might only extend up to 7.5. 

Nitrate is the soluble form of nitrogen that is taken up by plant roots in well-drained soils. Nitrogen is 
used in relatively large quantities by plants and is usually the most yield-limiting nutrient. Nitrate 
content is provided by soil labs, but can be estimated using simple water quality test strips or test kits 
from garden stores.  

Phosphate is the soluble form of phosphorus that is taken up by plant roots. Phosphorus is also taken up 
in relatively large quantities and is the second most common yield-limiting nutrient. Phosphate content 
is provided by labs, but it can also be estimated using simple water quality test strips or test kits from 
garden stores. 

To field test for soil-solution EC, pH, nitrate, and phosphate, first you must create a soil solution. Follow 
the procedures below to make a soil extract and test it for these soil properties. 

Making a soil extract  
The following sections are modified from the NRCS Soil Quality Test Kit Guide, Chapter 5: 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf 

 

A soil extract is a liquid that contains the soluble substances from a soil sample. This represents the soil 

solution and the nutrients and salts that affect plants when the soil is moist. In this case we mix soil with 

distilled water to measure the salinity, pH, nitrate content, and phosphate content of the soil solution. 

Materials needed: 

 1/8-cup measuring scoop; 

 Spoon or stirring rod; 

 Plastic cup; 

 Distilled water. 

Procedure: 

1. Thoroughly mix the sample in the sample bag; 

2. Measure a 1/8-cup level scoop into the plastic cup; 

3. Add 1/8 cup distilled water to make a 1:1 volume-based soil/water mixture; 

4. Stir, or cap and shake, vigorously for one minute. 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf
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Soil salinity: measured as electrical conductivity of the soil solution 
Materials needed: 

 The 1:1 soil/water extract; 

 A pocket EC meter (available from many on-line sources). 

Procedure: 

1. Immediately after mixing the soil/water mixture, insert the EC meter electrodes into the soil-

water mixture until you can record a stable reading (the reading should stay the same for about 

10 seconds). 

2. Record the reading on the soil data sheet in decisiemens per meter (dS/m). The reading may be 

in microsiemens per centimeter (uS/cm) as indicated on the pocket meter. If so, divide by 1000 

to get dS/m; 

3. Turn off the meter and rinse it thoroughly with distilled water. Replace the cap on the meter. 

Units can be confusing! 

 Typical unit for EC is deci Siemens per meter (dS/m), which equals milli mhos/cm (mmhos/cm) 

 Often reported in micro mhos/cm (umhos/cm): umhos/cm ÷ 1000 = mmhos/cm or dS/m 

 

Soil alkalinity: pH of the soil solution  
From NRCS Soil Quality Test Kit Guide, Chapter 6: 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf 

Materials needed: 

 The 1:1 soil/water extract; 

 A pocket pH meter or pH paper (available from many on-line sources). 

Procedure:  

Always measure EC first because the pH electrode can change the electrical conductivity. 

1. After recording the EC value, let the soil/water extract sit for about 10 to 15 minutes. Then 

insert the pH meter (or the pH paper) into the topmost part of the extract and turn the meter 

on. Record the pH reading when it stabilizes (within 30 seconds). For pH paper, immerse the tip 

of a pH test strip about one inch long into the soil/water extract. Wait until water is drawn ¼ to 

½ inch above the surface of the extract. Compare the color about 1/3 up the strip to the color 

chart and record the approximate pH; 

2. Turn off the meter and rinse it thoroughly with distilled water. Replace the cap on the meter. Be 

sure to properly calibrate, clean, and store the meters according to manufacturer’s instructions. 

 

  

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf
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Reducing salt stress 
 

Measure salinity of soil and water; 

Select tolerant plants; 

Develop a low-salt water source; 

Mulch to reduce evaporation; 

Increase irrigation to leach salts: 

Leaching Requirement =  _____ECiw___ 

                                               5(ECse) - ECiw  

Gives proportion of water needed in addition to irrigation requirement. 

ECiw = EC of irrigation water 
ECse = target soil EC   
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Salt tolerance of garden vegetables and woody fruit crops 
From South Dakota Extension (http://www.sdstate.edu/abe/wri/water-quality/upload/fs904.pdf)  

   Yield decrease to be expected due to soil salinity 
CROP ROOT DEPTH RATING 0% 10% 25% 50% MAXIMUM 

   ——————————EC (dS/m)——————————— 

Asparagus D T 4.1 9.1 16.6 29.1 54.1 
Bean M S 1.0 1.5 2.3 3.7 6.3 
Beet, red M MT 4.0 5.1 6.8 9.6 15.1 
Broccoli S MS 2.8 3.9 5.5 8.3 13.7 
Brussels sprouts S MS* ---- ---- ---- ---- ---- 
Cabbage S MS 1.8 2.9 4.4 7.0 12.1 
Carrot S S 1.0 1.7 2.8 4.6 0.0 
Cauliflower S MS* ---- ---- ---- ---- ---- 
Celery S MS 1.8 3.4 5.9 9.9 17.9 
Corn, sweet D MS 1.7 2.6 3.8 5.9 10.0 
Cucumber S-M MS 2.5 3.3 4.4 6.4 10.2 
Eggplant M MS* ---- ---- ---- ---- ---- 
Lettuce D MS 1.3 2.1 3.2 5.2 9.0 
Muskmelon S-M MS ---- ---- ---- ---- ---- 
Onion S S 1.2 1.8 2.8 4.3 7.5 
Parsnip D S* ---- ---- ---- ---- ---- 
Pea M S* ---- ---- ---- ---- ---- 
Pepper M MS 1.5 2.3 3.3 5.1 8.7 
Potato S-M MS 1.7 2.6 3.8 5.9 10.0 
Pumpkin D MS* ---- ---- ---- ---- ---- 
Radish S MS 1.2 2.0 3.2 5.1 8.9 
Spinach S-M MS 2.0 3.3 5.3 8.6 15.2 
Squash, scallop D MT 3.2 3.8 4.8 6.3 9.5 
Squash, zucchini M MT 4.7 5.8 7.4 10.0 15.3 
Strawberry S S 1.0 1.3 1.8 2.5 4.1 
Sweet potato D MS 1.5 2.4 3.8 6.0 10.6 
Tomato D MS 2.5 3.5 5.0 7.5 12.6 
Turnip M MS 0.9 2.0 3.7 6.5 12.0 
Watermelon D MS* ---- ---- ---- ---- ---- 

Apple  S ---- ---- ---- ---- ---- 
Apricot (growth)  S 1.6 2.0 2.7 3.7 5.8 
Blackberry  S 1.5 2.0 2.7 3.8 6.1 
Boysenberry  S 1.5 2.0 2.7 3.8 6.1 
Cherry, sweet  S* ---- ---- ---- ---- ---- 
Cherry, sand  S* ---- ---- ---- ---- ---- 
Currant  S* ---- ---- ---- ---- ---- 
Gooseberry  S* ---- ---- ---- ---- ---- 
Grape (growth)  MS 1.5 2.6 4.1 6.7 12.0 
Peach  S 1.7 2.2 2.9 4.1 6.5 
Pear  S* ---- ---- ---- ---- ---- 
Plum (growth)  S 1.5 2.1 2.9 4.3 7.1 
Raspberry  S ---- ---- ---- ---- ---- 

* Ratings with an * are estimates. 
Ratings are S=sensitive; MS=moderately sensitive; MT=moderately tolerant; T=tolerant to salts. 
Rooting depths are shallow (S) = 12-18", medium (M) = 18-24", and deep (D) = greater than 24".  

http://www.sdstate.edu/abe/wri/water-quality/upload/fs904.pdf
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Soil fertility status: Estimating nutrients available to plants  

Soil nitrate: Measuring how much soil nitrogen is available to plants 
From NRCS Soil Quality Test Kit Guide, Chapter 7: 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf 

 

For a quick test just dip the test strip 

in the 1:1 solution without the filter. 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_050956.pdf
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NOTE: for garden topsoil, bulk density can be assumed 

to be 1.1 g/cm3. For subsoil, 1.5 g/cm3. 

 

For a 10-cm depth (4 inch) sample: ppm extract NO3-N 

= lbs per acre of plant-available N 

 

Lbs/acre ÷ 43.6 = lbs per 1000 square feet, or 33 x 33 

foot area. 

For a 4-inch sample (10 cm) of garden soil (bulk density 1.1), 

ppm in extract = lbs NO3-N per acre ÷ 43.6 = lbs per 1000 sq. ft. 
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Soil phosphate: Measuring how soil phosphorus is available to plants 
From NRCS Soil Health for Educators: 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870  

 

Use the same 1:1 slurry and filter as for nitrate, or follow these instructions. 

 

 
 

Phosphorus fertilizer is sold as P2O5, but this test gives PO4: 

Multiply by 0.75 to convert PO4
- to P2O5 and then use the calculations from the previous section for 

converting ppm to pounds per acre. 

 

Soil test labs often report as ppm P: multiply by 2.29 to get ppm P2O5. 

 

 

  

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870
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Amending soil nitrate and phosphate to meet plant needs 

1. Determine residual N and P in lbs per acre by one of the following:  

a. following steps in previous sections of this handbook; 

b. carefully following directions for a soil test kit from a home & garden shop; 

c. having a sample evaluated at a soil testing laboratory, which includes recommendations. 

2. Determine nutrient use of vegetables (see table on next page); 

3. Determine nutrient content of amendment to be used: 

a. Fertilizers and purchased compost have the nutrient contents listed on the package: 

b. Usually listed as percentage of N, P, K, and other nutrients, so for example, a common 

fertilizer is listed as 11-52-0. One hundred pounds of that material will supply 11 lbs of N 

and 52 lbs of P, and no K; 

c. For your own compost, have it tested, or follow the steps in the sections on soil nitrate 

and phosphate to estimate; 

d. As an estimate, composted manure often contains about 1lb of N per ton 

Worksheet: Calculating nutrient credits and needs: 
 Nitrogen 

Lbs/1000ft2 
Phosphate 
Lbs/1000ft2 

Potassium 
Lbs/1000ft2 

1. Total crop nutrient need (from table):    

2. Nutrient credits    

a. Home soil test: (ppm ÷ 43.6  = lbs/1000ft2) 
(for phosphate, use ppm x 0.75 

   

b. Soil organic matter (% x 0.46)    

3. Total credits: soil test + SOM (lbs/1000ft2):    

4. Additional nutrient needed (lbs/1000ft2)  
(1. – 3.): 

   

5. Nutrient content of amendment (%):    

6. Amount of amendment needed (lbs/1000ft2) 
(4. ÷ 5.): 

   

7. For smaller area:  
(lbs/1000 ft2 x actual ft2) ÷ 1000 

   

No credit for organic P or K is included.  
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Example for 10 x 30 foot (300 ft2) area of celery and 5-7-4 fertilizer: 

 Nitrogen 
Lbs/1000ft2 

Phosphate 
Lbs/1000ft2 

Potassium 
Lbs/1000ft2 

1. Total crop nutrient need (from table): 3 0.8 4 

2. Nutrient credits 
   

c. Home soil test: (ppm ÷ 43.6  = lbs/1000ft2) 
(for phosphate, use ppm x 0.75 

0.68 0.23  

d. Soil organic matter (% x 0.46) 1.4   

3. Total credits: soil test + SOM (lbs/1000ft2): 2 0.23  

4. Additional nutrient needed (lbs/1000ft2)  
(1. – 3.): 

1 0.6  

5. Nutrient content of amendment (% ÷ 100): 0.05 0.07  

6. Amount of amendment needed (lbs/1000ft2) 
(4. ÷ 5.): 

20 8.6  

7. For smaller area:  
(lbs/1000 ft2 x actual ft2) ÷ 1000 

6 2.6  

 Note that applying enough of the fertilizer to provide required N will provide more than enough P. 

Accounting for Compost 
Labs give results as nutrient content per dry weight of compost, and the weight varies by over 100% 

with moisture because the water holding capacity is very high. Testing compost with the N and P test 

strips will likely require dilution of the water extract, but this will estimate the nutrient content at the 

moisture content of the material you have. 

Compost might typically contain about 1% total N, but only about 10% of that becomes available in the 

first year. So typical compost would contain 0.1% NO3-N. This means that about 1000 pounds of 

compost is needed for each pound of N to be added. We recently found that a 5-gallon bucket of moist 

compost weighed 40 Pounds. So about 25 five-gallon buckets of that type of compost would be needed 

for each pound of N to be added. This would substantially increase soil organic matter content. But 

that’s temporary because it decomposes rapidly, much being lost as carbon dioxide, other gases, and 

plant nutrients. 

Each year another 10% of the remaining N in the compost becomes plant available, so using compost to 

build SOM content provides slow-release nutrients. Compost also contains significant amounts of 

phosphate and potassium, as well as many micronutrients. Adding enough to supply N will usually 

provide adequate to excessive amounts of other nutrients. A good bulletin on manure and compost, 

called “Fertilizing with Manure”, can be found at: 

http://cru.cahe.wsu.edu/CEPublications/pnw533/pnw533.pdf   

http://cru.cahe.wsu.edu/CEPublications/pnw533/pnw533.pdf
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Nutrient requirements of common vegetables 

Vegetable 
Nitrogen 

(N) 
Phosphorus 

(P) 
Potassium 

(K) 

  High Med Low High Med Low High Med Low 

Asparagus  
Beans 
Beets 

x  
 
x 

x  
x 
x 

 
x 

x 
 
 
x 

 
x 

Broccoli  
Brussels Sprouts 

Cabbage  
 

x 
x 
x 

 
x 
x 
x 

  
x 
x 
x 

  

Carrots  
Cauliflower 

Celery 

 
 
x 

x 
x 

 

 
x 
 
x 

x  

 
x 
 
x 

x  

Corn  
Cucumbers 

Eggplant 
 

x 
x 
x 

 

 
x 
 
x 

x  
 
 
x 

x 
x 

 

Horseradish  
Kale 

Lettuce 
 

x 
x 
x 

 
 
x 

x 
x 

 
 
x 

x 
x 

 

Onions  
Parsnips 

Peas 
 

x 
x 

 
 
x 

 
x 
x 

 
 
x 

 
x 
x 

 
 
x 

Peppers  
Potatoes 

Pumpkins 
 

x 
x 
x 

 
x 
x 
x 

  
x 
x 
x 

  

Radishes  
Rutabaga 
Squashes 

 

 
x 
 
x 

x 
 
 
x 

x 
x 

 
 
 
x 

x 
x 

 

Swiss Chard  
Tomatoes 

Turnips 
 

x 
x 
x 

 
 
x 

x 
x 

 
 
x 

x 
x 

 

Soil nutrient 
required for 

veggies with high, 
medium, and low 

requirements: 

Nitrogen 
(N) 

Phosphorus 
(P) 

Potassium 
(K) 

High (H)  
Medium (M) 

Low (L) 

> 1.5kg per 100m sq 
0.5-1.5kg per 100m sq 
< 0.5kg per 100 m sq 

> 0.4kg per 100m sq 
0.2-0.4kg per 100m sq 
<0.2kg per 100 m sq 

> 2.0kg per 100m sq 
1.0-2.0kg per 100m sq 
< 1.0kg per 100 m sq 

High (H)  
Medium (M) 

Low (L) 

> 3 lbs per 1000 sq ft. 
1-3 lbs per 1000 sq ft. 
< 1 lb per 1000 sq ft. 

> 0.8 lbs per 1000 sq ft. 
0.4-0.8 lbs per 1000 sq ft. 
< 0.2 lbs per 1000 sq ft. 

> 4 lbs per 1000 sq ft. 
2-4 lbs per 1000 sq ft. 
< 2 lbs per 1000 sq ft. 
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On-line resources  

Soil survey tools: learning about your soils 
1. Soilweb: http://casoilresource.lawr.ucdavis.edu/soilweb-apps  

a. SoilWeb: convenient internet site for finding out about your soil. 

b. SoilWeb Earth: a soils layer for your Google Earth site. 

c. Smartphone apps: cool app that tells you about the soil you’re standing on. 

 

2. Web Soil Survey: http://websoilsurvey.sc.egov.usda.gov : The authoritative, frequently updated 

archive of soil survey information. Generally provides the same information as SoilWeb but 

assembled as a report on your selected area of interest. Much slower than SoilWeb, but better 

for assembling information for larger areas. 

 

Soil health and management resources 
There is a great wealth of information about soil health and fertility available on line via search engines 

like Google, but be sure to utilize credible Web sites: 

 Look for university Extension bulletins with series numbers or USDA information from NRCS or 

ARS, preferably from western states. These are written by scientists and/or educators and are 

reviewed for accuracy; 

 Be sure information is relevant for our Wyoming conditions: short growing season, calcareous 

soils, insufficient rainfall, etc.; 

 

Some links (other links to resources used in this document can be found in each section): 

CSU soil testing lab:  http://www.soiltestinglab.colostate.edu 

 

Cornell Soil Health program: http://soilhealth.cals.cornell.edu   

 

Smithsonian “Dig it”: http://forces.si.edu/soils  

 

NRCS Soil quality: http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health  

 

NRCS Soil health for educators and the Soil Quality test bucket: Simple tests and excellent supporting 

materials. 

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053870  

 

NRCS soil quality test kit and supporting materials: 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053873  

 

Penn State Extension Soil Management Web sites: 

http://extension.psu.edu/business/start-farming/soils-and-soil-management  

 

http://casoilresource.lawr.ucdavis.edu/soilweb-apps
http://websoilsurvey.sc.egov.usda.gov/
http://www.soiltestinglab.colostate.edu/
http://soilhealth.cals.cornell.edu/
http://forces.si.edu/soils
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053870
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053873
http://extension.psu.edu/business/start-farming/soils-and-soil-management
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http://edis.ifas.ufl.edu/pdffiles/HS/HS126200.pdf
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2_053572
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DATA SHEET 

Sample, 
depth & 
crop ID 

%OM 
From color 

Texture 
class 

Water 
content & 

need 

Gravel pH EC NO3-N 
ppm 

PO4 
ppm 

CaCO3 
& Other 

comments 

 
 
 
 
 
 
 

         

 
 
 
 
 
 
 

         

 
 
 
 
 
 
 

         

 
 
 
 
 
 
 

         

 


