Phosphorus Runoff L osses from Lawns

By W.R. Kussow

Simply eliminating phosphorus {F) in lown fertilizers will not guarantes less P in
runoff water. A Wisconsin study found that o major portion of the P in runoff may
also originate from the turfgrass itself. Properly maintained lowns have much fower

P losses than poorly maintained lawns.

his study was conducted at the Noer
Turfgrass Research and fducation
~#.. Tacility, near Verona, Wisconsin,
The experimental area had been uniformly
graded to a 6% slope after which approxi-
mately 6 in. of excavated topsoil was re-
placed. The average Bray P-1 soil test evel
of the topsoil was 62 parts per millian
{(ppm), 42 ppm above that considercd op-
timum for established Iawns.

Turf, a blend of four Kewtlucky Blue-
grass cultivars, was established. Runoff
was eollected with a systein constencted of
heavy-duty lawn edging extending 1 in.
abeve the soil surface. At the lower end of
the plots, edging was attached to 6 f1, wide
weirs of a standard USDA-Natural
Resources Conservation Servies design,
Steel chutes with 3-slet sample splitters
conveyed ranedl into collection devices.

Plots 8 ft. wide by 32 ft. long were fer-
tilized according to the standard Univer-
sity of Wisconsin recommendation of 1,0
Ih nitrogen (N)/1,000 £t? during the follow-
ing four periods: May 1 to 15, July 11015,
September 1 to 15, and in late October
alter the Iast mowing of the season. Plots
were mawed to a height of 2.5 in. every 3
Lo 5 days and clippings removed. With the
exception of 1993, plots were irrigated
with 0.43 in. of water only when a change
in turfgrass color indieated the onset of
moisture stress. In 1993, due o a wmiscom-
munication, plots were placed on & twice-
weekly irrigation schedule,

Resulis
Barly in the study, both rtotal and
soluble orthophosphate P awere analyzed
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Table 1. Potential cantributions of turfgrass
tissue P to runoff £,

Turfgrass Leochable P Percent of
clipping from clippings,  observed P
status i PO 7A loud, &
Fresh 053 S
Airdried 238 457¢
Frozen and oirdried 2,20 A7

'Based on ¢ G-year average of 0,77 Ik FOJA
measured in runoff during the growing seasan,
*Based on 0 Gyear average of 0.53 b PO/A
measured in the runoff whes the soll was frozen.

in runofl water, The results showed that
98 to 100% of the I was water-soluble
orthophosphate. This was consistent with
the observation that raneff waler con-
tained no measurable amounts of seil sed)-
ment. Consequently, only water-soluble or-
thophosphate T was measured during the
entire length of the 6-year study. Water
volume was multiplicd by P concentration
to calenlate P load, On average, 70% of
the runoff water volume and 72% of the
P lost during the year came from frozen
soil {(data not shown),

Sources of P in runoff water include
soil, fertilizer, and turfgrass tissue, Phos-
phorus can leack ont of fresh, living plant
Lissue as well us dried plant material. Al-
though I sources in runcfl were not dii-
ferentiated in this study, the potential con-
tribution of plant tssue P oo P loading was
investigated, Table 1 shows that the
amount of leachable P is wouch lower in
fresh tissuc, compared to dried and/or fro-
aen Ussue. In addition, P leached from
plant tissue is capable of accounting for
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Table 2. Lstimates of lown mointenance level
and fertifizer P application ot soluble P
loads in runoff water during the
growing season.

Runoff Avaroge Runoff

Maintenance valume, solabla P, ? load,
fevel! gal/A 1071k PO/gal 1 PO /A

High + P 4,600 0.75 0.034

High-P 4,600 .59 .027

Low + P 23,000 1.70 0.403

Low- P 23,000 0.86 0.197

*High indicates maintenance according to Univarsity of
Wisconsin recommentlations.

Low represents composite values for several home
lowns. 1

all of the U observed in the runodf in this
study

Pliosphorus loads measured in univer-
sity research arve invariably less than esti-
wates for home lawns, Turf quality may
aceount for much of the differciice olh-
served. Research is lacking in this regard,
but estimates can be made of the role of
turf maintenanco onrunoll P lnads. Data
from this study {high maintenanee level)
were compared to results of studies of
home lawns (low maintenaner level) eon-
dueted by the United Stares Geologieal
Survey and the Wisconsin Department of
Natural Resources. The home lawns

sindied were of a quality slightly above
what is considered minimally acceprable by
nmwost homeowners,

Table 2 suggests that well-maintained
lawns may have PP losses that are 86 1o 91%
lower than low maintenance home lawns.
When no P fertilizer is applied to well-
maintained lawns, there s a 20% redue-
tion in the vunollf P load. This number
Jumps to a 51% reduction far home lawns.

Applying P when it is needed ean be
important for reducing I loads. Table 3
shows that while P applications inercased
the concentration of I in runoff water af-
ter a significant rainfall event, they also
reduced the total volume of runoff, thereby
reducing total P load. Conscquently,
simply eliminating P from fertilization
strategios may actually increase, rather
than decrease, P losses.

Summary

Most of the P runofl oceurs during the
winter months when the soil is {rozen.
Phasphorus in runoefl may originate {rum
soil, fertilizer, and tarfprass tissue. Phos-
phiorus can leach from turfprass tissue and
iz of suflicient magnitude to aceount for
all the runoff P ehserved in this study.
Maintenance of lawns is also an importan!
factor in P loading. Preperly maintuined
fawns have much

Table 3. Soluble P concentrations, volumes, and P lnads determinad e | gwer P losses than
off water collected on June 30, 1997 after o 1.43 in. rainfall event, poorly maintained

P fertitizer rate, I' concantration, Rusolf woter P foad, lawns. When needed,

Ib onJ’f,UUU f? 10%1b Plosfgtﬂ vat, gol/A b P,0./A P applications m ay
00 7.83 146 0.004 £3 he important for re-

0.5 363 674 (00245 ducing the quantity

0.8 4,41 573 0.0028?2 of runoff water and
0.00243 associated P loads,
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