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Fertilizing to protect 
surface water quality 
Fertilizer product 
knowledge and familiarity 
with the site may help 
minimize or eliminate 
adverse impacts on water 
quality. 

By Robert J. Mugaas, Michael L. 
Agnew and Nick E. Christians 

• Few soils have enough natural nitrogen 
(N) to maintain desired turfgrass quality 
and recuperative ability through the grow-
ing season. 

Nitrogen shortages can lead to slow 
growth , yellow plants , th in turf and 
increased disease. However, excessively 
high N levels can lead to excessive shoot 
and leaf growth, reduced root growth, low 
plant carbohydrate reserves, increased sus-
ceptability to environmental stress and 
some diseases. 

One of the first important considera-
tions in using N fertilizers responsibly is to 
match the site conditions and the desired 
m a i n t e n a n c e p rogram with proper 
sources. 

Nitrogen fert i l izer sources—In-
organic ferti l izers such as ammonium 
ni t ra te and a m m o n i u m sulfate are all 
water soluble or quick-release N sources. 
That is, N becomes available as soon as 
water is applied to the turf. Their response 
is predictable and results are fairly imme-
diate. However, their burn potential is 
high and the effects are shorter-lived. 

On sandy soils, high rates of these 
products combined with high irrigation or 

rainfall may result in higher N losses due 
to leaching (the movement of water or 
nutrients toward—and possibly beyond— 
the turfgrass rootzone). Once beyond the 
rootzone, nitrates can continue moving 
through the soil and may find their way 
into water sources. 

Organic fertilizer products, natural or 
synthetic, are those containing carbon (C) 
in their chemical structure. Nitrogen from 
natural organic sources becomes available 
only after the product begins to break 
down due to soil microbia l ac t ion . 
Compared to quick-release sources, these 

have a lower leaf burn potential and can be 
applied at slightly higher rates without 
damaging the turf. 

Characteristics of common turfgrass N 
sources are given in Table 1. 

Nitrogen fertilizer use—The amount 
of N required by a lawn or turfgrass area 
depends on the type of grass plants and 
management practices. 

On highly leachable soils, sands and 
sandy loams, the N application rates recom-
mended in Table 2 may result in excessive 
loss of nitrate-N due to leaching. Where sol-
uble N sources are used on these soil types, 
reducing the N rates to 0.25 to 0.5 lb. 
N/1000 sq. ft. per application may minimize 
potential nitrate-N leaching. If frequent, 
lower N applications are not practical, slow-
release N sources may be a better choice for 
these soils. This practice is adaptable to 
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TABLE 2 

ANNUAL NITROGEN REQUIREMENTS 
AND APPLICATION TIMING FOR LAWNS 

IN THE UPPER MIDWEST 

Nitrogen (N) to apply 
lbs. N/100 ft2 

Timing of 
applications* 

High maintenance lawn 
(Irrigation, clippings removed) 

(Irrigation, clippings not removed) 

4 

3 

May - June, 
Aug., Sept., Oct. - Nov. 
May - June, 
Aug., Oct. - Nov. 

Low maintenance lawn 
(No irrigation, clippings removed) 
(No irrigation, clippings not removed) 

2 
1 

Aug., Oct. - Nov. 
September 

# Assume 1 lb. N/100 ft2 of a soluble, quick-release N source applied at each application. 
Note: Lower more frequent rates of a quick-release N fertilizer can be used on 

sandy to sandy loam soil. Slow-release N fertilizers could also be 
substituted for the quick-release types. Follow manufacturer's and/or 
extension suggestions for proper application rates. 

late-season N fertilization and may be espe-

cially true where sandy soils are close to 

surface or groundwater resources. 

Watering practices that result in water 

movement beyond the rootzone may 

increase potential nitrate-N leaching. 

Frequent, daily irrigation during cool, moist 

periods can also increase leaching potential. 

Irrigation practices that take into con-

sideration the grass plant's needs during 

any weather cycle will be more effective. 

Adding enough water to compensate for 

that removed by plant uptake and evapora-

tion will minimize potential N pollution 

problems from leaching. (Sloped areas 

may require more frequent but smaller 

amounts of water per application as they 

will be more vulnerable to runoff before 

ample water has infiltrated into the soil.) 

Irrigation of 0.25 to 0.5 inches immedi-

ately after an application of a quick-release 

N source will help move the N into the 

surface soil where it can potentially be 

used by the grass plant. Also, it will be 

somewhat protected from runoff and pos-

sible volatilization back to the atmosphere. 

Grass clippings should be returned to 

the lawn area to decompose and recycle 

nutrients back to the turf area. They 

should not be blown or raked into street 

gutters or onto sidewalks and driveways 

where they may be carried in runoff to 

surface water areas. 

Nitrogen fertilizer product knowledge 

and familiarity with the site may help min-

imize or even eliminate potential adverse 

impacts on water quality. 

General fert i l izat ion practices—Here 

are some general lawn fertilization prac-

tices which can help reduce potential 

water pollution: 

• Be careful to never directly deposit 

or inadvertently apply fertilizer materials 

into lake areas. Never apply N fertilizers to 

frozen ground. 

• Fill granular fertilizer spreaders on a 

hard surface where any spills can be easily 

cleaned up. Never wash off fertilizer spills 

into the street or other hard surface area 

where they can easily get into storm sew-

ers and ultimately into surface water areas. 

Wash off granular fertilizer spreaders over 

turfed areas. Fill and clean liquid fertilizer 

applicators over turfed areas. 

• Close the gate on the fertilizer 

spreader when crossing hard surface areas, 

or go back and sweep up the material and 

re-use it another time, or put it back into 

the spreader. 

• Near shorelines, apply fertilizer 

around the perimeter of the property with a 

drop spreader to create a "buffer zone." The 

rest of the area further away from the shore-

line can be fertilized with a rotary spreader. 

Since the perimeter has already been done 

with the drop spreader, it is not necessary to 

try to get close to the shore, potentially get-

ting the fertilizer into the water. The same 

kinds of precautions should be taken when 

using liquid applications. 

• Or, a buffer zone of unmanaged 

grasses or possibly natural vegetation 

could be left growing along shorelines. 

This can help prevent soil erosion and may 

also retain some of the nutrients that 

might otherwise run into the lake. 

• Avoid getting fertilizer into natural 

drainage areas or pathways on a property. 

These may not necessarily be hard-sur-

faced areas, but can carry fertilizer directly 

into the surface water area before having 

the chance to infiltrate into the surround-

ing turf/soil area. 

Improper turf fertilizer management 

and use may contribute to potential pollu-

tion of surface and ground water 

resources. However, combining appropri-

ate landscape management practices with 

a modest lawn fertilizer program may fur-

ther reduce surface water pollution. 
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is extension horticulturist/turf with Iowa 

State University. Nick E. Christians is pro-

fessor of agriculture with Iowa State 

University. This article originally 

appeared in "Hole Notes," a newsletter of 

the Minnesota GCSA. 
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The function 
of turf grass 
micronutrients 
These small but mighty 
turf components control 
important plant functions. 
Deficiency symptoms are 
easy to spot. 

• Healthy plant growth depends on the 

proper amount and interaction of 16 

chemical elements. Six of these elements 

are micronutrients: iron, manganese, 

zinc, copper, boron, and molybdenum. 

Turfgrass can't replace micronutrients on 

its own, so its up to the turf manager to be 

alert to the warning symptoms of deficiency. 

i * Iron: essential for the formation of 

chlorophyll. 

u* Manganese: absorption of C02. 

u* Zinc: improves reproduction capa-

bilities, oxidation. 

u* Copper activates some enzyme systems. 

u* Boron: for plant reproduction, pro-

tein synthesis, cell wall development. 

is0 Molybdenum: essential for nitrogen 

fixation. 

Dr. Dave Davidson of Cornell explains 

that there are three ways to diagnose 

nutrient deficiency: 


