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Nitrate Leaching Potential
from Lawns and Turfgrass

fertilization of row crops, such as corn, soybeans

andtobacco, can causenitratetoleachinto ground-
water at concentrations in excess of 10 mg/l. Nitrate
levels of this magnitude can contaminate drinking
wells, and lead to nutrient enrichment problems in
sensitive coastal waters.

Giventhat many lawnsreceivehigh applicationsof
nitrogen fertilizers (roughly 100 to 250 Ibs/acre of
inorganic-N) isthere asimilar risk of nitrate leaching
fromturfgrass? The conventional wisdomisthat grass
posesamuch lower risk of nitrateleaching. Itisthought
that grass, by virtue of its extensive fibrous root net-
work and dense thatch layer, effectively retains nitro-
genfertilizer at the soil surfaceor withintheroot zone,
thereby preventing soluble nitrates from percolating
downwardinto groundwater (under normal conditions
and in most environments).

A review of fivenitrate-leaching studiesby turfgrass
researchers generally confirms this notion for most
finely-textured soils (Table 1). For example, mean
annual nitrate concentrationsin soil water ranged from
one to four mg/l in turfgrass studies conducted on
fertilized sandy loams or silt loams. Although mean
annual nitrate concentrationsfromturfgrasswererela
tively low in comparison to crops, they do exhibit a
strong seasonal variation. The trend is toward lower
nitrate levels in the early growing season (April to
August) followed by sharply higher levels during the
last stages of the growing season and the entire non-
growing season (i.e., September to March when grass
roots are no longer taking up nutrients and tempera-
turesarelower). Duringthisinterval, nitratelevel sinsoil
water can bebriefly beashighastwoto 10mg/l (Gross
etal., 1990; Geronetal.,1993; Mortonet al., 1991).

Thisis not to imply that turfgrass or home lawns
cannot be a major source of nitrate leaching under
unigqueconditions, most notably acombination of sandy
soils, high fertilization rates and over-watering. For
example, Exneretal. (1991) report maximumnitratelevels
of 15to 70 mg/l in leachate from asimulated lawnin
Nebraska that met each of these extreme conditions.
Indeed, asmuchas95% of theappliedfertilizer eventu-
ally leached during their 34 day experiment. Wattsand
hiscolleagues(1991) report meannitratelevelsranging
from 20 to 40 mg/l in over-fertilized, over-watered
orchardgrass grown on sandy soils.

I t is well documented that high rates of nitrogen

Over-watering appears to be the critical variable
affectingnitrateleachingfromfertilizedlawns, evenin
finely textured soils. For example, Mortonet al. (1988)
recorded the highest rate of nitrate leaching in asimu-
lated home lawn on sandy loam soil that was over-
watered and over-fertilized. Since the over-watered
lawn resulted in more percol ation through the soil, the
total massof nitrogen that leached to groundwater was
five to ten times greater than any other lawn manage-
ment treatment in hisstudy. In contrast, whenturfgrass
washoatirrigated, or irrigationwasprecisely monitored
toonly meet theactual water demand of turfgrass, mean
nitratelevel sseldom exceed twomg/l inleachate, even
at higher fertilizationrates(Geronetal ., 1993; Grosset
al.,1990; Mancinoand Troll, 1990).

Surprisingly, theformof fertilizer applied (e.g.,inor-
ganic vs. slow release) appeared to have little direct
effect on the concentration of leached nitrate, in the
absenceof over-watering. For example, statistical analy-
sisshowedthat nitratel eachateconcentrationswerenot
significantly different when slow releaseformulations
were used in three turfgrass studies situated on finely
textured soils (Mancino and Troll, 1990; Geron et al.,
1993; Grosset al., 1990). Slightly higher nitratelevels
were reported when turfgrass was established by sod
rather than seed, which was thought to be due to the
lower root massof thesod (Geron et al., 1993). Lastly,
turfgrass researchers disagree about the role of sea
sonal timing of fertilization, with respect to nitrate
leaching. Some havefound | ate season fertilizer appli-
cations to increase nitrate levels, while others have
found no effect.

In summary, current research generally supports
the notion that turfgrassgrown on finely textured soils
with moderate inputs of nitrogen fertilizer and irriga-
tion does not havethe nitrate leaching potential of row
crops, nor does it pose a significant risk to potable
water supplies. A key exceptionareover-wateredlawns
onsandy soils. Eventhoughthenitrate-leaching poten-
tial of most turfgrassisrelatively low in comparisonto
many crops, turfgrass nitrate levels still exceed back-
ground concentrations of undisturbed land use (forest,
meadow, etc.). Asaresult, lawnfertilization canrepre-
sent asignificant (and controllable) source of nitrogen
to coastal waters and embaymentsthat are sensitiveto
increased nitrogen inputs.
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Table 1: Comparison of Nitrate-Nitrogen Leaching Studies, Examining Fertilization Rate, Grass and Soil

Type, Irrigation Rate and Other Factors

Soil/ N Irrigation & Nitrate
Study grass type applied management Treatment Conc. (mg/l)
Geron et al. Silt loam/ 194 Ibs/aclyr irrigated, but Seeded turf 1.09
1993 Kentucky not overwatered Sodded 35
Ohio Bluegrass turf mowed to 2-3" Slow release 1.84
Turfgrass clippings left in place Fast release 2.74
2 years Early season fertilization 2.27
Late season fertilization 2.30

Morton et al. Sandy loam none Slight (a) Grass moved to 2-3" tall, 0.51
1988 Bluegrass none Overwatered clippings left in place, 0.36
Rhode Island 86 Ibs/aclyr Slight 2 t03% slope 0.87
Simulated lawn 86 Ibs/aclyr Overwatered 1.77
2 years 217 Ibs/aclyr Slight 1.24

217 Ibs/aclyr Overwatered 4.02
Gross et al. Sandy loam 196 Ibs/aclyr not irrigated, Liquid 1.02
1990 Tall fescue/ clippings removed Granular 0.85
Maryland bluegrass None None 0.33
Turfgrass
2 years
Exner et al. sandy loam 214 Ibs/aclyr overwatered inorganic 341070
1991 and sand 0.7 inch/day in a pulse
Nebraska bluegrass single application clippings
Simulated lawn red fescue not removed
Watts et al. fine sand, 200 Ibs/aclyr 24"of irrigation/season ~22
1991 orchardgrass 37" of irrigation/season ~31
Nebraska 300 Ibs/aclyr 24" of irrigation/season ~17
3 years 37" of irrigation/season ~28

In addition, current research strongly suggeststhat
effortsto educate homeownersabout lawn care should
stressthe critical connection between fertilization and
over-watering. The concept that carelesswatering can
flush nitrogen through the soil and away fromthegrass
that needs it should be strongly emphasized on both
economic and environmenta grounds. —TRS
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