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There are lots of fertilizers to 
choose from
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Nutrients Needed From Soil or 
Fertilizer

Micronutrients:

Iron
Manganese
Boron
Copper
Molybdenum
Zinc
Nickel
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Macronutrients:

Primary:
Nitrogen
Phosphorus
Potassium

Secondary:
Calcium 
Magnesium
Sulfur
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What Do the Nutrients Do?

• Nitrogen: 

– growth, green color, amino acids, proteins

• Deficiencies: 

– seen in older leaves (transported to newer 
growth)

– slow growth, yellowing
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What Do the Nutrients Do?

• Phosphorus: 

– Makes up ATP, RNA, DNA

– Electron transport in photosynthesis

• Deficiencies: 

– seen in older leaves (transported to newer 
growth)

– slow growth, often dark green, may have reddish 
cast
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What Do the Nutrients Do?
• Potassium: 

– Turgor pressure, regulating stomatal cells

– Accumulation and transport of carbohydrates

– Alleviates stress symptoms

• Deficiencies: 

– seen in older leaves (transported to newer 
growth)

– Older leaf edges may have scorched look

– Increased disease incidence
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What Do the Nutrients Do?

• Iron: 

– Enzyme reactions, chlorophyll formation and 
function

• Deficiencies: 

– Seen in younger leaves

– Interveinal chlorosis

– Availability decreases in high pH soils
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What Do the Nutrients Do?

• Manganese: 

– Photosynthetic reactions, electron transport

• Deficiencies:

– Seen in younger leaves

– Interveinal chlorosis

– Availability decreases in high pH soils
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Quick Release Nitrogen

• Soluble in water

• Provide fairly rapid response in turf

• Volatilize readily if not irrigated in

• Useful for repair of injured turf- athletic fields

• Provide for quicker turf establishment if 
growing plugs or sprigs in

• Response seen for 30-45 days unless applied 
at excessive rate
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Ammonium Sulfate

• 21% N (NH4)2SO4

• Highly soluble and leachable

• Subject to volatilization

• Very acidifying – useful in high 
pH soils

• High salt index - 3.25 – must be 
watered in

• Deep green and longer response 
than many other soluble N 
sources
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Urea

• 46% N

• Soluble Synthetic 
Organic

• Nonionic, highly 
leachable

• Subject to volatilization

• Low acidity - 1.8/kg N

• Low salt index - 1.62
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Urea

• Organic (but quick-release) N source

• Converted to ammonium-N form by enzyme 
urease in the soil after short time in the soil

• This happens within about 24 hours

• After this conversion, much less likely to 
leach if rainfall does occur
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Ammonium Nitrate

• 33 – 34 % N
• Very soluble
• Subject to volatilization and 

leaching
• Low acidity

– 1.8kg acid/kg

• High salt index -2.99
• Can be explosive
• Short term response
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Slow or Controlled Release Nitrogen

• Controlled Release 

– Granulated fertilizer that releases nutrients gradually and 
is not soluble

– Release affected by soil temps

– Typically coated

– Release rate timed to meet changing crop nutrient 
requirements

• Slow Release

– Nutrient availability delayed due to various mechanisms

– Microbial, soil conditions

– Can be organic or synthetic
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Slow or Controlled Release Nitrogen

• Use various mechanisms to release N

– Coating through which N diffuses

– Chemical reaction used to create chemical bonds that ties 
the N up

• Release rates vary widely between products and 
due to temperature and microbial activity

• More expensive than QRN

• Less likely to leach than QRN if applied to bare soil, 
few differences in healthy turf that provides a 
ground cover
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• Slow release products

– Natural organics

• Controlled release products

– Sulfur coated urea

• Both controlled and slow

– Polymer coated

– Polymer sulfur coated

– Methylene urea and urea formaldehyde
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Sulfur Coated Urea

• 32-38% N

• Release depends upon
– thickness of sulfur coating

– microbial activity

– soil environment

• temperature

• pH

• Cool season response-erratic

• Coating fragile- some spreaders 
may crack

• Response usually 60-90 days
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Polymer Coated 
• Variable N

• N release varies, influenced by
– coating thickness

– soil temperature

– not soil moisture

– not influenced by soil moisture, 
pH, microbial activity

• Week 1: Moisture comes in through 

polymer coating, dissolves 
encapsulated N inside

• After week 1: Soil temperature 
causes N to diffuse through 
membrane
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Polymer-Sulfur Coated Urea 

• N release influenced by
– coating thickness (vary by 

product)

– diffusion rate

– Less influenced by soil 
temperature and moisture

• Good for both warm and cool 
season application
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Urea Formaldehyde
• Insoluble organic

• 38% N ; 65-71% WIN

• Biological N release

– release by microbial activity

– soil temperature

• Less effective in cool seasons

• Reaction of urea and 
formaldehyde gives chains of 
alternating C and N 

– Longer chains, slower release

• Nitroform, Blue Chip, 
Nutralene

• Can also be in solution
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UF Synthesis

UREA



Methylene Urea

• 40% N - 36% WIN

• Microbial N release

• More rapidly available than 
UF

• Not as adversely influenced 
by cool temperatures

• Reaction of urea and 
formaldehyde gives chains 
of alternating C and N 
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Environmental Fate of 

Fertilization Timing
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DEP Research – Nutrient Leaching

• Part of a FDEP $3.5 million grant to study 
nutrient leaching in lawn grasses

• Statewide project

• Apply nitrogen and phosphorus to 
lawngrasses under a wide variety of 
circumstances

• Measure visual quality, physiological 
responses, and nitrate and phosphate 
concentration in leachate
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UF West Florida 

Research and 

Education Center, Jay
UF Plant Science 

Research and 

Education Unit, Citra

Ft. Lauderdale 

Research and 

Education Center
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Lysimeters buried in center of each plot
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As nitrate percolates downward through the column, it 

collects in reservoir filled with gravel. At bottom of lysimeter 

is a portal for tubing that runs to collection device 

aboveground. To collect leachate, a vacuum pump is attached 

the the tubing and water evacuated from base. A sub-sample 

is collected for analysis.

http://ifas.ufl.edu/
http://ifas.ufl.edu/


Nitrogen Rate Study - Nitrate-N 
Leaching from Floratam
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Conclusions

• Floratam very effective in taking up applied N 
during growing season

• Even at excessive rates applied here, nitrate 
leaching loss was very minimal or below 
detection levels – turf quality and health, 
however, did not sustain at the high rates
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Nitrate Leaching Due to Nitrogen 
Source

• 8 nitrogen sources applied 
@ 1 lb N 1,000 ft-2 4x yr 
(consistent with currently 
recommended rates)

• Established Floratam and 
Empire

• Study on going through this 
year
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No3-N Loading by 
Fertilizer Cycle in 2009
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No3-N Loading by 
Fertilizer Cycle in 2010
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No Significant 

Differences
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No3-N Loading by 
Fertilizer Cycle in 2011

St. Augustinegrass Zoysiagrass
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Conclusions

• Few differences between N sources in 
Floratam at the rates applied

• In areas with summer fertilizer ban, use 
controlled release products prior to summer 
fertilizer ban

• Do not use controlled release products if 
applying after fertilizer ban period in central 
and north FL
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When Should We Apply Fertilizer?
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How Much Should We Apply Annually? 
(lbs. N 1,000 ft-2 yr-1)

North Central South

Bahiagrass 2-3 2-3 2-4

St. Augustinegrass 2-4 2-5 4-6

Zoysiagrass* 2-3 2-4 2.5-4.5

*These are new recommendations based on Nitrate leaching 
and turf quality data over 8 years
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How Much to Apply Each Time

• Frequency of application: 1-4 times yearly 

• Each application: maximum amount to apply is 1 lb 
N per 1,000 sq. ft. if fertilizer has slow-release N

• Only fertilize during the growing season

• North and Central Florida: April – September

• South Florida: Year round

41

http://ifas.ufl.edu/
http://ifas.ufl.edu/


Fertilizer Calculations

• Divide your yard up (front, back, sides)

• Determine square footage of each area
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Fertilizer Calculations

• Look at fertilizer analysis on bag (ex. 15-0-15)

• Take the amount of N (15% in this case) and 
divide it into 100.

• This gives you 6.6 – this is the pounds of 
fertilizer that you need for 1,000 sq. ft. to 
apply 1 lb. N

• This works for ANY fertilizer analysis
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Fertilizer Calculations

• To apply the correct amount:

– Take half of the total amount of fertilizer:

• 15% = 6.6 lbs fertilizer per 1,000 square feet

• Half of this = 3.3 lbs fertilizer in spreader
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Fertilizer Calculations

• To apply the correct amount:

Take the remaining 3.3 lbs, put in spreader and go 
back and forth at 90o angles
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Points To Remember
• Know what is in your soil so that you know what 

nutrients grass may need from fertilizer

• Only fertilize during the growing season for your 
area

• Apply fertilizer at the correct rates

• There are many different fertilizer options, know 
what you are using

– What are the N sources?

– Do I need phosphorus?

– Do I need micronutrients?
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Questions?
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letr@ufl.edu

http://ifas.ufl.edu/
http://ifas.ufl.edu/

