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Overview

* Nutrient import from newly laid sod.

* Plant nutrition needs based on Turfgrass Growth
Potential models.

* Nutrient leaching from slow release materials
releasing while turf is semi-dormant or dormant.

* Nutrient leaching from turf that experienced injury
from disease, winter kill, or decline attributed to
over-management.
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Nutrient Import from Sod

* Properly harvested sod comes with ~ 4" of soil.

— Nutrients applied at the farm are likely transported
with the sod.

* Irrigation during sod
establishment can be
excessive if guidelines
are not followed properly.
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Nutrient Import from Sod

Impact of Fertilizer Applications to Semi-Dormant and
Dormant Lawn Grasses on Environmental Quality
25 60
- 50
—~ 20 -
- - Arrows denote fertilizer application dates.
<
2 4o
g — 6.13kg N ha =
S 12.25kgNha™* |} 30 =
9 24.50 kg N ha™ =
S 1A —— 49.00 kg N ha™ o
pa - 20
I
o
=g
\ - 10
0 4 - . = ! T?m | ‘ ‘ | ‘Iu;‘ ‘ 0
01-Oct*06 01/Nov-06 01-Dec-06 01-Jan-07 01-Feb-0701-Mar-07 01-Apr-07 01-May-07
\ Sod installed 25-Sep-06
'U'F ‘ [I;IE‘SRRSIEB’JA Turfgrass Science



http://ifas.ufl.edu/

Aypendy Eauswuosaug g spos ‘Awouoily

VWaste Streams from Methane Digesters: Exporting
Nutrients through Turfgrass and Forage Production Systems

Ronnie W. Schnell,* Donald M. Vietor, Tony L. Provin, and Clyde L. Munster

ABSTRACT

Similar o manure, residual manure solids (M5) from merhane digesters require cropping systems and managemenrt pracrices
thar oprimize nurrient export to prevent large increases in soil P levels. The objectives were to compare forage and wurfgrass sod
producrion systems with respect to effecrs of MS management practices on soil properries and crop producrivity and ro compare
mass balance of N and I on field scale. A 2-yr field experiment was conducted on a fine sandy loam soil receiving M5 to compare
nutrient imperts, formsin soil, and exporc by Tifton 85 bermudagrass (Cynodon spp.) grown for forage and Tifway bermudagrass
[C. daceylom (L.) Pers. x C. mranspaalensis (Burce-Davy)] grown for rurfgrass sod. Five soil crearments for each crop included MS
with and without Alom topdressed (250 kg votal phosphorus [TP] ha™') annnally or a single application of MS (500 kg TP ha™")
incorporared compared o soil withour MS. One harvest of Tifway sod removed 2.7 rimes more toral nicrogen (TN) and 2.8
times more TP than three harveses of Tifton 85 forage biomass durmg the first year of production. Greater biomass production
and nurrient uprake by Tifton 85 forage during the second production season reduced the difference in nurrient export berween
Tifton 85 and Tifway sod. Turfgrass sod production systems can be used by producers to increase expore of MS applied nucrients

compared to forage production and enable waste streams from methane digesters to be recycled.

NTENSIFICATION OF ANIMAL fetdingopem:inns con-
I tributes to increases in livestock numbers, nutrient loading
on surrounding cropland and concerns about off-farm environ-
mental impact (Sharpley et al., 2004). Diverting livestock waste
from cropland into bioenergy facilitics for methane production
offers an opportunity to reduce the amount and frequency of
manure applied o available cropland. However, recycling MS
generated from methane digesters could pose environmental
risks to surrounding cropland, similar to manure. Like manure
applications, limited hanling distances necessitates cropping
systems to maximize export of nutrients contained in M5,

Uptake of manure and wastewater derived N and P in forage
harvests has been evaluated for year-round cropping systems.
Adapted forage crops were grown and harvested to remove N
and P and prevent nonpoint-sonrce losses of N and P. Woodard
et al. (2007) reported annual harvests from a bermudagrass/rye
;ruppings}stem removed 67 kg P ha-1 cycle-1. Keteerings et
al. (2007) reported 2 ewo-cut system .l.ppJ ied to brown midrib
sorghum in New York removed up to 510 kg N ha~! yr! and
10 kg Pha! yr‘l. Brink et al. (2004) observed average u]:ll:.]k:
and export of 300 kg N ha~? yr~! and 465 kgP ha~! yr-lin
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forage harvested from Tifton 85 bermudagrass in Mississippi.
However, availability and fate of nutricnts in soil applied MS
are uncertain and conld affect biomass production, nutrient
uptake, and nutrient cxport by forages receiving MS.

Studies of manure cycling to turfgrass revealed an option for
exporting two to three times more P through sod than through
annual forage harvests (Victor et al., 2002). A single harvest of
Tifway bermudagrass sod exported up to 361 kgha~ of rotal
N and 219 kg ha~" of toral P applied as raw or composted dairy
mannre (Vietor et al, 2002). Sod harvests typically removes
about a 2-cm depth of soil in addition to turfgrass biomass.
Calculations of nutrient export for sod includes the mass of
nutrients found in soil and plant fractions of the harvested sod
layer. To determine manure sources of nutrient exported by sod,
nutrients found in sod grown withont manure were subtracted
from the amount removed by sod grown with manure (Victor
etal., 2002). The thin layer of soil removed by sod harvest is
cxpected to effectively remove and export MS sources of organic
and inorganic nutrients. While soil and enrfgrass responses
to nutrients and C found in compost and manures have been
investigated, soil and turf responses to MS are unknown.

Forage or turfgrass sod production for disposal and utiliza-
tion of MS generated by bioenergy facilities would likely involve
large or repeat applications of MS. Large application rates of MS
necessitate production practices that optimize crop production
and minimize environmental impacts. For example, amending
manure with aluminom sulfate (alum) before surface applica-
tion can significantly reduce concentrations of water-extractable
P in soil and decrease runoff concentrations of dissolved reactive
P (DeLaune et al,, 2006). Mixing alum with MS before surface

Abbreviatians: Albam, ahiminum sulfate; DE, dissobved potassivm; DRP, disolved

reactive phosphoras; MS, manure solids; MK, Mchlich 3 potassium; M3E
Meblich 3 phosphons, TDF, total dissolved phosphoras, TK, total potassiun,
TEN, ozl Kjeldahl nitrogen; TN, totl nitrogen; TT, total phosphores.
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Nutrient Export

* |n some regions of the
US, waste products
are being used on sod
production fields with
the intent of
exporting nutrients
into the urban
environment where
they will be used by
the turf.
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Practical Considerations

e Avoid fertilization of newly laid sod for 30 — 60 days.
— Sufficient nutrients likely exist.

* Encourage sod installers/landscapers to inquire
about the timing of the last farm-applied nutrients.

— Use ranges rather than specific dates
e < 2 weeks = no fertilizer for 60 days
e 2 —4 weeks = no fertilizer for 30 — 60 days
e > 4 weeks = no fertilizer for 30 days

— This could prove burdensome for less “tech-savvy”
producers.
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Figure 2. A Growth-Potential Graph Applying Climate-Appraisal Data to Nantucket Turf.
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GP = growth potential
obsT = observed temperature (F)
optT = optimum turf growth temperature (F)
sd = standard deviation of the distribution

d warm = 12; sd cool = 10)
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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Practical Considerations

* Nutrients must be applied based on the plant’s
ability to assimilate them.

— This should supersede any calendar-based
regimen.

e Healthy, dense turf is the key to minimizing
environmental impact of applied nutrients.

— As the health of the plant deteriorates — one can
expect problems.
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T
Practical Considerations

* Timing of application of enhanced efficiency (SR)
nutrient sources should coincide with periods of
active growth potential.

— The “release period” should not extend beyond
periods of active growth.
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Review

* Nutrient import from newly laid sod.

* Plant nutrition needs based on Turfgrass Growth
Potential models.

* Nutrient leaching from slow release materials
releasing while turf is semi-dormant or dormant.

* Nutrient leaching from turf that experienced injury
from disease, winter kill, or decline attributed to
over-management.
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Turfgrass Nutrient Management Symposium

Results from the FDEP-Funded

“Evaluation of Urban Warm-Season Turfgrass Fertilization
and Irrigation Best Management Practices to Minimize
Nutrient Leaching Project”
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