
Soil Testing 

(Garden Math)



Get a soil test!

• Same:

– Variety

– Seed pack

– Planting day

– Planting person

– Planting Depth

• Different: pH

– Green plant: 6.1

– Yellow plant: 5.3
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Nutrient Availability

https://growappalachia.berea.edu/2019/05/02/feeding-your-plants/



Macro Nutrients
• Nitrogen

– Adequate nitrogen gives plants vigorous growth, green color, general health
– Excessive nitrogen increases disease problems, reduces general vigor, reduces root 

zone and can burn plants
– Excessive nitrogen leaches out of the soil into waterways causing algae bloom and 

fish die-off

• Phosphorus
– Adequate phosphorus promotes good root growth, flowering, and winter 

hardiness
– Excessive phosphorus can hinder the plants’ ability to absorb nutrients by 

inhibiting mycorrhizal growth and competing for the plant’s uptake of other 
nutrients

– Excessive phosphorus can leach out of the soil into waterways causing algae bloom 
and fish die-off

• Potassium
– Adequate potassium improves wear tolerance, heat and cold tolerance, stolon and 

rhizome growth and rooting
– Excessive potassium may interfere with the plants’ ability to absorb nitrogen and 

some micronutrients
– Excessive potassium is not an environmental hazard



Micro Nutrients
• Secondary nutrients

– Calcium – soil gets this when you add calcitic lime
– Magnesium – soil gets this when you add dolomitic lime
– Sulphur – not generally a problem in the northeast

• Other micronutrients
– Iron
– Manganese
– Boron
– Copper
– Zinc
– Chlorine
– Molybdenum
– Nickel

Compost is a great source for 
all of these!



https://ag.umass.edu/services/soil-plant-nutrient-testing-laboratory/ordering-

information-forms



“Routine Soil Analysis - Order form for Home Grounds and Gardening”



You can use up to 3 of these crop codes for each soil test sample.



Top of 1st page of report

This is the code you used to identify your 

soil test when you sent it in.  Make sure you 

write down what part of your property it 

refers to!



Middle of 1st page – what’s in your soil

Check lead level, ignore the rest

• Lead (Pb)

• < 100 ppm (parts per million)
– No action required

• 100 ppm – 300 ppm
– Avoid bare soil if there are children around 

who may eat soil

– Wash or peel any edibles grown in the soil

– Grow for fruit rather than roots or leaves

• > 300 ppm
– Cover (e.g. lawn, mulch), and/or

– Remediate (pH > 6.5, add compost), or

– Remove



Bottom of 1st page – how it compares

You can ignore this part too



2nd page – what to do!

Recommendation:  Add 5 # lime

.1-.2 # nitrogen

.25 # phosphorus

.25 # potassium per 100 square feet



Either – Google your address



Right click and select “Measure distance”



Notice pop-up. Getting the first point 
right can be fiddly



Then it gets easier



Close the path to get the area



Or – Google your address



Draw shapes

C

D

B

A

E

Doesn’t have to be a perfect fit

Can eyeball “cut-outs” – e.g. probably half of the circle is lawn



Measure key dimensions

C

D

B

A

E

13’

15’

9’

17’

15’

52’

18’

12’

90’

63’

scale



Standard math formulae

Rectangle Area = height x 

width

width

Triangle Triangle

height

Area = ½ x height x width         

(a triangle is half a 

rectangle)

Oval

Area = 3.14 x 1/4 x height x 

widthheight

width

width width

heightheight



Compute areas of shapes

• Front lawn:

– Rectangle A: 13’ x 9’ = 117’

– Rectangle B: 15’ x 17’ = 255’

– Rectangle C: 52’ x 18’ = 936’

– Triangle D: ½ x 12’ x 18’ = 108’

– Total Front Lawn Area: 1416 (call it 1400’)

• Back lawn:

– Oval E: 3.14 x ¼ x 63’ x 90’ = 4451’

– Back lawn is probably half that circle = 2225’

– 2200 is probably close enough 



Lime

• Recommendation: 5# lime/100 square feet

• Front lawn:  1400 square feet -> 70# of lime

– (5 * 1400 / 100)

• Back lawn:  2200 square feet -> 110# of lime

– (5 * 2200 / 100 = 110)



Fertilizer
• 3 numbers on each bag

– N-P-K

– Nitrogen – Phosphorus –
Potassium (always in that order)

• Numbers are the percent of that 
element in the fertilizer by weight

– 50 pound bag of 14-14-14
• 14% nitrogen – 7# nitrogen

• 14% phosphorus – 7# phosphorus

• 14% potassium – 7# potassium

– 30 pound bag of 12-32-06
• 12% nitrogen – 3.6# nitrogen

• 32% phosphorus – 9.6# phosphorus

• 6% potassium – 1.8# potassium



Fertilizer
Nitrogen Phosphorus Potassium

Recommendation .1-.2#/100 sq. ft. .25#/100 sq. ft. .25#/100 sq/ft

Front Yard           

(1400 sq. ft.)

1.4-2.8# total 3.5# total 3.5# total

Back Yard

(2200 sq. ft.)

2.2-4.4# total 5.5# total 5.5# total

• Can add 3 elements separately

• Easier to add balanced fertilizer
Product Weight / 

Cost
Front Bags Front NPK Back Bags Back NPK Total 

Weight
Total 
Cost

10-10-10 
(synthetic)

40# for 
$28.99

.75 bags 3-3-3 1.25 bags 5-5-5 80# $57.98

3-4-4 
(organic)

27# for 
$22.97

3.5 bags 2.8-3.8-3.8 5.5 bags 4.5-5.9-5.9 243# $206.73

1-1-1       
(steer 
manure)

25# for 
$5.97

12 bags 3-3-3 20 bags 5-5-5 800# $191.04



Organic versus Synthetic Fertilizer
• Synthetic Fertilizers

– Generally only N-P-K
– Generally fast release, high dose – easy to overdose the 

plant and the land

• Organic Fertilizers
– Generally N-P-K plus others
– Generally medium release, low dose – harder to overdose 

(but not impossible)

• Soil Amendments (e.g. manure)
– N-P-K generally not known
– Broad range of nutrients available in some
– Generally slow release, low dose – require micro-

organisms to break down (temperature dependent)

Experiments show using exclusively synthetic fertilizers is worse for soil than 
including soil amendments – silent on the subject of organic fertilizers.



Mulch

15’

F
G

H

11’
27’

22’

15’

11’

• Oval F: 3.14 x ¼ x 11’ x 15’ = 130 sq ft

• Oval G: 3.14 x ¼ x 11’ x 15’ = 130 sq ft

• Half of Oval H: ½ x 3.14 x ¼ x 22’ x 27’ = 233 sq ft

• Total bed area: 493 sq ft (500 sq ft)



Mulch math
• How much mulch do you need to cover 500 square 

feet 2” deep?

• Volume needed (cubic feet)

– Area x depth

– 500 square feet x 2 inches (but can’t multiply inches by 
feet)

– 1 foot = 12”, so 2” = 2/12 of a foot (1/6)

– 500 square feet x 1/6 foot = 83 cubic feet

• Volume needed (cubic yards)

– 1 cubic yard = 27 cubic feet (3’ x 3’ x 3’)

– 83 cubic feet = 83/27 cubic yards = 3 cubic yards
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Questions?

29


	Slide 1: Soil Testing  (Garden Math)
	Slide 2: Get a soil test!
	Slide 3: Nutrient Availability
	Slide 4: Macro Nutrients
	Slide 5: Micro Nutrients
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Either – Google your address
	Slide 14: Right click and select “Measure distance”
	Slide 15: Notice pop-up. Getting the first point right can be fiddly
	Slide 16: Then it gets easier
	Slide 17: Close the path to get the area
	Slide 18: Or – Google your address
	Slide 19: Draw shapes
	Slide 20: Measure key dimensions
	Slide 21: Standard math formulae
	Slide 22: Compute areas of shapes
	Slide 23: Lime
	Slide 24: Fertilizer
	Slide 25: Fertilizer
	Slide 26: Organic versus Synthetic Fertilizer
	Slide 27: Mulch
	Slide 28: Mulch math
	Slide 29: Questions?

