SHOULD P BE BANNED FROM LAWN FERTILIZER?
Wayne R. Kussow ¥

“Banned’ is the term being used in newspapers, but it is incorrect. The proper term is
“regulated.” Legidation dready passed in various parts of the country and being proposed for
Dane County lawns and, under NK 151, turf areas over 5 acres, mandates that P appli-cation on
turfgrass be according to soil tests. Phosphate cannot be applied when soil test P exceeds what
Is consdered to be the optimum level for established turfgrass.

There are two reasons for regulating P application — agronomic and environmental.
Research has answered the question of whether or not gpplication of P to turfgrass estab-lished
on soil with more than adequate soil test P benefitsthegrass. Itistheenvironmental consegquences
of continuing to apply fertilizer P that are highly controversid.

The Agronomic Side

Annud rates of N gpplied to turfgrasstypically range between 2 and 5 1b/M (M = 1,000 ft?).
Thisisone-fourth to one-third theamount of N required to achieve maximum biomass production.
Therefore, when dl other nutrients arein adequate supply, nitrogen drives growth and, inturn, the
uptake of the other nutrients. Thisiswhat is known as “nutrient demand.” The datain Table 1
illustrate nutrient demand. In this case, for turfgrass being grown on soil with Pand K levelswell
above their optimum levels, tissue P and K concentrations increased as the annud N rate was
increased.

The other sde of nutrient demand is shown by the datain Table 2. With soil test Pand K
levels above the optimum and the annud N rate held constant, gpplications of liberal quantities of
fertilizer P and K had no red influence on tissue concentrations of these nutrients. With nutrient
demand being satisfied by soil P and K, the turfgrass had no need for the fertilizer Pand K. In
other words, the evidence is that there is no agronomic benefit derived from applying fertilizer P
and K when soil test P and K levels are adequate.

Thereis some concern about the rdiability of our current soil tests for P and K and their
interpretations for turfgrass. Prior to 1993, the optimum soil test P for established turfgrass was
st at 75 ppm. This seemed very high and a literature review was conducted to provide a new
basis for interpreting soil testsfor turfgrass. The result was adrastic reduction in the optimum soil
test P levd, dl the way down to 20 ppm. Was this change justifiable? Research currently
underway is showing that when soil test P exceeds 20 ppm, turfgrasstissue P concentrations level
off at about 0.4% for lawn grasses and 0.6% for bentgrass. Researchersin lowaand Minnesota
have established 20 and 25 ppm P, respectively, as
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Tablel. Effect of nitrogen rate on Pand K concentrationsin turfgrass grown on asoil with very
high levels of soil test P and K.

Clipping nutrient concentrations

Annud N rate Nitrogen Phosphorus Potassum
Ib/MT e % -----mmmmmmmmm e
2 3.99 0.42 2.39
4 4.34 0.44 2.62
8 5.28 0.48 291
LSD (p=0.05) 0.31 0.02 0.22
T M = 1,000 ft2.

Table2. Effectsof fertilizer P and K applicationson Pand K concentrationsin turfgrass grown

on asoil with very high levels of soil test P and K.
Clipping nutrient concentrations

N-P,05-K,0 applied Nitrogen Phosphorus Potassium
Ib/MT e O mmmmmmmmmmmmmmmmm oo

4-0-0 4.15 0.44 2.87
4-1-0 4.22 0.43 2.95
4-0-3 4.24 0.45 2.97
4-1-3 4.02 0.44 2.95
LSD (p=0.05) 0.31 0.02 0.22

T M = 1,000 ft?

optimum soil tests for turfgrass. Thus, the evidence and consensus are that 20 ppm P is a
reasonable optimum vaue.

The Environmental Sde



The clamisthat the Pin runoff water fromturf areasisasignificant contributor to the Ploads
going into lakes and, therefore, is a least partialy responsible for excessve dgae growth, the
leading cause of the deterioration of lake water quality. Thisiswhere the controversy begins.

Researchers do not agree on the P loads in runoff water from turfgrass or the sources of that
P. These disagreementsarise primarily from mgjor differencesin the types of Stesmonitored, the
time frame during which data were collected, and how P loads were determined. University
researchers establish research plots on areas of uniform soil type and dope, and maintain the
turfgrass by applying recommended cultura practices. Others monitor home lawns where ol
type, dope, and turf qudity are highly variable. Inseverd sudies, monitoring of runoff water has
been confined to the period of gpproximately May to November. Thisignoresthefact that in our
climate 70% or more of the annua runoff from turf occurs during the period of January through
March. The biggest source of discrepancies in turf runoff P loads is how the loads were
determined. To arrive at P loads, one has to know the P concentration in runoff water and the
water volumes. Only university researchers have directly measured the volumes of runoff water.
Others have used computer models to estimate volumes of runoff water or have Smply assumed
that afixed amount of annua precipitation will runoff.

Not actudly measuring the amounts of runoff water cannot only lead to highly suspect P
loads, but very erroneous conclusionsregarding theinfluences of cultural practiceson the Ploads.
Thsisillugtrated by the datain Table 3. Had the assumption been that the amount of runoff was
the same from dl plots, the conclusion would be thet fertilizationof lawns markedly incressesthe

Table3. Runoff water soluble P concentrations, volumes, and P loads measured on
June 30, 1997 after a 1.43-inch rainfall.

Runoff water

/M Ayr mg/L liters T mg
0 1.48 3.62 5.36
0.5 1.90 1.67 3.17
0.8 257 1.42 3.65
13 2.32 1.36 3.16

T Per 285 ft2 plot.



There is dso an endless debate over estimates of the potentia impacts of P regulation on
lake water quaity. What often gets lost in this debate is the fact that each and every lake is
unique. Lakesvary greetly in annua P loading rates and where in the watershed the P is coming
from. Lakesdso vary in the extent to which the annua P load influences agae growth. One has
to congder the amount of biologicdly available Pin the lake sediments, the volume of the lake,
exiding levels of soluble N and P, and the lakes hydraulic resdence time, which is how long it
takes incoming water to exit the lake. Unless dl of these variables are taken into account and
there are reliable data for P loads from lawns, one cannot readily demondtrate if and when
regulation of P use on lavnswill have a postive impact on lake water qudity.

Thefind issue hereishow regulation of P use on lawvnsinfluencesthe Pload of runoff water.
Thisis yet another contentious topic. Some people maintain that there are just two sources of P
in lawn runoff water — soil and fertilizer. Thereis ample evidenceto add to thislist the turfgrass
itsdf. Phosphorus doesleach out of both fresh, living plant tissue and dried plant materia. These
provide abackground leve of Pthat cannot be controlled. My estimates of the potentia leaching
rates of P from fresh and dried turfgrasses are presented in Table 4 dong with comparison with
the P loads in runoff water that | observed over 6 years for a properly maintained stand of
Kentucky bluegrass growing on a5 to 6% dope. As indicated, turfgrass-derived P has the
potential of accounting for al of the Pin runoff water collected during the growing season and from
Soring snow melt.

Table4. Potentia contributions of turfgrass tissue P to runoff P.

Turfgrass dipping Satus Clipping leachable P Percent of runoff P
Ib/acre %
Fresh 0.23 311 ¢t
Air-dried 1.04 452 1
Frozen & dried 0.96 417 %

T Based on 6-yr average of 0.09 Ib P/acre measured during the growing season.
T Based on 6-yr average of 0.23 |b Placre measured when the soil was frozen.

Lawn runoff P leads measured by university researchers are invariably less than estimates
for home lawns. Turf quality may account for much of the difference observed. Research is
lacking in this regard, but estimates of the role fo turn maintenance on runoff P loads can be
derived from various sources of information. One such set of estimates is shown in Table 5.
These edtimates suggest that when no fertilizer P is gpplied to wel-maintained aress, there is a
20% reductionin the runoff Pload. Thisnumber jumpsto a’51% reduction for low maintenance



home lawns. Comparisons between the well and poorly maintained lawns result in a86 to 91%
reduction in runoff P loads. The indication here is quite clear — improvements in lawn
maintenance practices have the potentia of bringing about larger reductionsin runoff P load than
does the regulation of fertilizer P use.



Table5. Edimatesof the effectsof lawvn mantenanceleve and fertilizer P application on soluble
P loadsin runoff water during the growing season.

Maintenance leve Runoff volume Mean soluble P Runoff P load
inch/acre mg/L Ib/acre
Hight + P 0.17 0.39 0.015
High—P 0.17 0.31 0.012
Lowti+P 0.84 0.92 0.176
Low—-P 0.84 0.45 0.086

T Lawns maintained per Univergity of Wisconsin recommendations.
T Composite values for severa home lawns.



