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Abstract.  The objective of this experiment was to determine the suitability of a com-
post obtained from a commercially available solid-waste processing plant for sod pro-
duction when placed over a plastic barrier. Comparisons were made between compost-
grown sod with and without fertilizer and between compost-grown sod and commer-
cially grown sod. Six weeks after seeding or sprigging, both fertilized and nonfertilized
compost-grown ‘Argentin€ bahiagrass (Paspalum notatum Flugge), ‘Tifway' bermu-
dagrass (Cynodon transvaalensis x C. dactylon), and ‘Floratam’ St. Augustinegrass
[Stenotaphrum secundatum (Walt.) Kuntze.] had discolored leaf blade tissue and poor
growth. At 6 weeks, bahiagrass leaf tissue had a low N concentration, which suggested
that the compost immobilized fertilizer N. Additionally, initial high salinity of the
compost (2.85 dSm™) may have contributed to turf discoloration and lack of vigor.
However, poor growth and discoloration were temporary. At 3 and 5 months, fertilized
compost-grown turfgrasses had higher quality and coverage than nonfertilized sod. At
5 months, fertilized sod had sufficient coverage for harvest, whereas for conventional
field production 9 to 24 months generally is required to produce a harvestable product.
Compost-grown sod pieces had similar or higher tear resistance than commercially
grown sod. One and 3 weeks after transplanting on a sand soil, compost-grown sod
produced higher root weight and longer roots in the underlying soil than did commer-
cially grown sod. The solid-waste compost used in this study offers a viable alternative
material for producing sod that will benefit solid-waste recycling efforts.

Sod production is a mgjor horticultura in-
dustry in Florida with >22,000 hain pro-
duction and > 15,000 ha harvested annualy
(Cisar et al., 1988). Nearly 50% of this hec-
tarage is St. Augustinegrass grown on shal-
low muck soilsin southern Florida (Cisar et
d., 1992, Ned et d., 1978). Sail subsidence
via oxidation and soil removal after harvest-
ing are decreasing the productivity and depth
of muck soils (Neel et a., 1978). Sod pro-
duction could use large quantities of solid-
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waste compost as an end product, thus ben-
efiting recycling efforts, reducing another
potential source of waste, and preserving ag-
ricultural soils. For example, in Florida
quantities of solid waste delivered to dl
landfills must be reduced 30% by 1993
(Horida Dept. of Environmentd Regulation,
1989). Moreover, sod production on uncon-
solidated materials placed over a plagtic bar-
rier has been proposed to facilitate production
and harvesting (Kabbaz et al., 1987; Nedl et
a., 1978).

The objective of this study was to deter-
mine the suitability of a compost obtained
from a commercially available solid-waste
processing plant for sod production when
placed on aplastic barrier.

Agrisoil compost was provided by the
manufacturer (Agripost, Pompano Beach,
Fla.). The substrate was mixed urban solid
waste composted for 21 days in windrows,
and the material was allowed to cure inside
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Table 1. Soil test values of compost taken before and 6 weeks after experiment initiation?, and total
nutrient analysis of bahiagrass leaf blade tissue 6 weeks after experiment initiation.

Nutrient content

Compost Leaf blade tissue
Day 1 6 wk Fertilized Nonfertilized

Nutrient (mg-kg-?) (gkg?)

N 56 6 10 9
P 3 6 2 3
K 229 41 15 14
Ca 970 2230 14 18
Mg 83 55 1 1

(mg-kg~?)

Fe 16 9 360 550
Mn 21 25 150 85
Cu 1 2 23 28
Zn 23 33 90 110
B 2 1
S 236 22 - —
Soil EC (dS'm-?) 2.85 0.34
Soil pH 7.1 7.6

*P was extracted with a strong and weak Bray solution while other nutrients were extracted with a
modified Morgan extract. Soluble salts (EC) were determined using a 2 water : 1 soil extract.

Table 2. Visual quality and coverage ratings for compost-grown turfgrass.

Visual quality Cover (%)

Variable 9 Aug. 31 Oct. 9 Aug. 31 Oct.
Grass

Bahiagrass 6.5 6.2 51 72

Bermudagrass 6.3 6.8 S1 77

St. Augustine 6.0 7.2 49 84

Significance NS + NS NS
LSDy 05 - - - —
Fertilizer treatment

Fertilizer 8.0 8.9 76 99

No fertilizer 4.6 4.7 25 57
Significance o ** e .
Grass X fertilizer

interaction NS NS NS NS

**.+.NSP < 0.01, 0.10, and P > 0.10, respectively.

Table 3. Comparison of sod tear resistance between compost-grown and commercially grown turf-
grasses on 31 Oct. 1990 illustrating the significant (P < 0.10) grass X method interaction.

Tear resistance

Grass Methed (kg)
Bahiagrass Compost over plastic 21.4
Commercially grown 25.8
Bermudagrass Compost over plastic 39.4
Commercially grown 41.8
St. Augustinegrass Compost over plastic 45.1
Commercially grown 35.6
LSDq 05 8.7

a warehouse for 3 months before use. Pre-
processing procedures included removal of
hazardous and toxic materials by hand re-
moval of batteries, large appliances, and other
large bulky items. Glass and plastic bottles
and small metallic components, such as meta
cans, were crushed and included in the com-
post. Postprocessing of the compost included
screening through 6-mm sieves. The mate-
rial qualified as Florida Dept. of Regulation
Code 1 materid in regard to heavy meta
content with Cd <15, Cu <450, Pb <500,
Ni <50, and Zn <900 mgkg'(ICF, 1990).
Routine soil test nutrient and chemical anal-
yses of the compost were conducted by A &
L Southern Agricultural Laboratories, Pom-
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pano Beach, Fla. Organic matter content was
12% by the modified mebius procedure
(Nelson and Sommers, 1982). Soil test and-
yses were made on compost before the start
of the experiment and aso on nonfertilized
compost 6 weeks after experiment initiation.

Three warm-season turfgrasses commonly
produced by the cut-sod industry were used:
‘Floratam’ St. Augustinegrass, ‘Argentine
bahiagrass, and ‘Tifway’ bermudagrass.
Turfgrasses were either sprigged or seeded
into field-spread compost on 9 May 1990.
Compost was spread 5 cm deep on Six sep-
arate 1 x 18-m sheets of 0.6-mm polyeth-
ylene black plastic on soil a the Fort
Lauderdale Research and Education Center,

Florida. Grass main plotswere 1 x 6 m and
fertilizer subplots were 1 x 3 m. Bahiagrass
seeds were sown at a rate of 100 kg-ha'.
St Augustinegrass and bermudagrass were
sprigged on 0.25-m centers. Establishment-
period (3 weeks) irrigation was applied three
times a day to provide atotal of 125% of
daily predicted (McCloud, 1955) evapotran-
spiration (»2.5 mm/application in May) to
avoid water gstress. Thereefter, irrigation was
applied once daily at arate of 2.5 mm-day™.
St. Augustinegrass and bahiagrass were
mowed at a height of 5 cm, while bermu-
dagrass was mowed at a height of 2.5 cm.
No pesticides were applied during this ex-
periment.

To evauate the compost’ s potential for
providing a source of nutrients, the turf-
grasses were grown with and without fertil-
izer. A complete fertilizer (16N-1.8P-6.6K),
which included several secondary and mi-
cronutrients (1.2 Mg, 0.03 B, 0.09 Cu, 1.3
Fe, 0.4 Mn, 13.3 S, and 0.08 Zn), was ap-
plied biweekly to supply 5 g N/m*A nu-
trient analysis using previously described
methods (Snyder et a., 1989) was conducted
on bahiagrass leaf blade tissue harvested 6
weeks after sowing from fertilized and non-
fertilized plots to determine whether poor
growth and color of bahiagrass were related
to either nutritional deficiency or toxicity.

On 9 Aug. 1990 and 31 Oct. 1990, turf-
grasses were rated visualy for percent ground
cover and turfgrass quality (1 to 10, with 10
= best qudity, 1 = dead or brown turf, and
6 = minimal acceptable quality).

On 31 Oct. 1990, a 0.3 x 0.45-m sod
piece was harvested from each plot that had
been fertilized. Tear resistance (the force re-
quired to tear a piece of sod into two pieces)
of each sod piece was determined for the
compogt-over-plagtic-grown and commer-
cialy grown sods using a device patterned
after that described by Beard and Rieke
(1969). The commercially grown St. Au-
gustinegrass was produced on a muck sail,
and bermudagrass and bahiagrass were pro-
duced on mineral (sand) sails.

Compost-grown and commercialy grown
sod pieces were then evaluated for rooting
into sand soil. Sod pieces were placed on
Margate fine sand (Siliceous, hyperthermic
Moallic Psamnaquent). Irrigation was pro-
vided three times a day (2.5 mm/application)
to avoid water stress. One and 3 weeks after
transplanting, root weights and root lengths
were determined in 10-cm-diameter x 20-
cm-deep soil cores (two per plot) removed
from the sand soil underneath the sod pieces.
The sod was separated from the soil core at
the sand soil surface. The soil coreswere
rinsed to separate roots from soil. Roots were
then dried at 70C and weighed.

For visua quality and percent cover rat-
ings, we used a split plot with six replica-
tions per treatment. Grasses were the main
plots and fertilizer treatments were the sub-
plots. Sod tear resistance, sod root weight,
and sod root length were evauated as a com-
pletely randomized design. Data were sub-
jected to analysis of variance (ANOVA)
procedures (SAS, 1985), and significant
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Table 4. Root weights and root lengths of transplanted sod at 1 and 3 weeks following harvest.

Root wt (g) _Root length (cm)
Variable 1 wk 3 wk 1 wk 3wk
Grass
Bahia 0.14 0.47 5.73 10.54
Bermuda 0.06 0.31 7.71 10.91
St. Augustine 0.12 0.17 4.63 10.75
Significance + *x *x NS
LSDg.0s 0.07 0.11 1.38 1.01
Production method
Compost over plastic 0.14 0.45 6.99 11.53
Commercially grown 0.08 0.19 5.06 9.94
Significance * X o **
LSDy o5 0.06 0.09 1.13 1.01
Grass Media source
Bahia Compost - 0.85 ---
Commercial --- 0.10 ---
Bermuda Compost - 0.29 --- ---
Commercial 0.34 - -
St. Augustine Compost 0.20 --- ---
Commercial 0.13 --- -
Grass x method interaction
Significance NS *x NS NS
LSDo.0s --- 0.15 - -

**4.+NSP < (.01, 0.05, 0.10, and P > 0.10, respectively.

means were separated by L-SD when a sig-
nificant F value (P <0.10) was obtained.

Soil test analysesindicated that awide range
of essential nutrients were found in the com-
post (Table 1). Soluble salts were reported
as initially very high (2.85 dSm*; Anker-
man and Large, 1990). However, soluble sats
had decreased by almost 90% at 6 weeks
(Table 1). Additionaly, none of theindivid-
ual elements present in the compost appeared
to be at concentrations that were toxic to the
grasses (Table 1).

Although nutrients were found in the com-
post, the addition of fertilizer greatly in-
creased the visua quality and coverage of
each turfgrass (Table 2). Turfgrasses pro-
vided with the biweekly fertilizer treatment
were sufficiently covered (nearly 100% on
31 Oct. 1990) to warrant harvesting follow-
ing »5 months of growth on compost over
black plagtic (Table 2). At the same time,
nonfertilized compost-grown  turf grasses had
< 60% coverage, and their visua quality was
unacceptable (Table 2). On 31 Oct. 1990,
St Augustinegrass had dightly higher visua
quality than either bahiagrass or bermuda-
grass (Table 2).

Bahiagrass had less sod tear resistance than
the other grasses (Table 3), but its tear re-
sistance appeared to be sufficient for harvest
handling. Compost-over-plastic-grown sod
had tear resistance values similar to com-
mercialy grown sod, with the exception of
compost-grown St. Augustinegrass, which
had dightly more tear resistance than that
grown commercialy (Table 3).

One week after transplanting, bahiagrass
and St. Augustinegrass had more rooting into
soil on a weight basis than bermudagrass,
athough bermudagrass had longer roots (Ta
ble 4). Compost-grown sod over plastic had
higher root weight in soil than commercialy
grown sod (Table 4).

At 3 weeks, bahiagrass and bermudagrass
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had produced more root weight in soil than
St Augustinegrass (Table 4). Root weight
for compost-grown turf averaged more than
twice that of commercialy grown sod, prin-
cipally because of the high root weight of
compost-grown bahiagrass. Bermudagrass and
St Augustinegrass root weights at 3 weeks
were unaffected by growing method (Table
4). Turfgrass root lengths were similar at 3
weeks (Table 4).

Sod produced on fertilized compost over
aplagtic barrier had acceptable qudity, ap-
peared to handle well when harvested, had
a short grow-in period, and, upon transplant-
ing, rooted extensively into soil. Compared
to reported grow-in periods for commercidly
grown sod (McCarty and Cisar, 1989), the
grow-in period for each fertilized compost-
grown grass was substantially reduced.
However, the grow-in period of 5 months
for fertilized compost-grown sod in this ex-
periment was 2.5 times longer than previ-
oudly reported for ‘ Argenting’ bahiagrass or
‘Tifgreen' bermudagrass (Cynodon dactylon
sp.) produced on different waste materias
(Neel et d., 1978). The longer grow-in pe-
riod observed in our experiment may have
been caused by a delay in turfgrass growth
immediately after experiment initiation.
During the first weeks after sprigging or
sowing, compost-grown turfgrasses dis-
played symptoms consistent with salinity
gress and/or nutrient deficiencies. Six weeks
after sprigging, bahiagrass displayed the most
severe symptoms, which were a lack of vigor,
chlorotic leaf tissue, and a reddish discol-
oration of leaf blades, leaf blade tips, and
leaf blade margins. However, nutrient anal-
yses of bahiagrass leaf tissue from both fer-
tilized and nonfertilized treatments at 6 weeks
did not indicate any nutrient deficiencies, toxic
levels, or severe nutrient imbal ance with the
exception of very low N contents (Table 1).
The compost may have immobilized fertil-

izer N. According to the manufacturer, the
delivered compost had a C : N ratio of 40l
(John Nowell, persona communication),
which would support this belief. Addition-
aly, high soluble sdt content also may have
been involved, as the sdinity tolerance rank-
ing of the three turfgrasses are: bermuda-
grass > St. Augustinegrass > bahiagrass
(Augustin et a., 1986). However, research
documenting the effects of sdinity on warm-
season turfgrass during establishment is
lacking. Research on established warm-sea-
son turfgrasses have demonstrated leaf blade
growth reductions when turfgrasses were ex-
posed to increasing sdlinity levels (Ackerson
and Younger, 1976; Dudeck and Peacock,
1985; Dudeck et al., 1983).

Soluble salt in the compost was leached
even though the black plastic underneath the
compost formed an impermeable barrier for
downward water movement. Leaching from
irrigation and rainfal during this experiment
apparently was sufficient to reduce any fur-
ther potential sdinity stresses, as the soluble
sdt content of compost had decreased sub-
stantialy at 6 weeks (Table 1).

Although grow-in delay in this experiment
may have been related to the medium’s ini-
tial sdinity and N immobilization, St. Au-
gustinegrass production may have been
delayed because of the occurrence of gray
leaf spot (Pyricularia grisea) disease during
July and August.

Cut-sod piece tear resistance is an impor-
tant criterion for sod piece handling. Com-
post-grown sod either performed as well or
better than commercialy grown sod. The ba-
sis of tear resistance for compost-grown and
commercialy grown sod, however, were no-
ticeably different. Tear resistance of field-
grown sod is typicaly a function of stolon/
rhizome/rooting knitting or development.
However, for compost-grown sod, tear re-
Sistance was more a measure of root devel-
opment at the interface of compost and the
black plastic rather than stolon or rhizome
knitting. Commercially grown sod had more
stolon/rhizome development due to longer
grow-in periods associated with field-grown
sod. Also, the fact that commercialy grown
sod was cut with little soil precluded rooting
as adominant factor for tear resistance of
commercialy grown sod.

Sod produced on compost over black plas-
tic demonstrated enhanced rooting into soil
1 week after transplanting relative to com-
mercially produced sod. Differencesin pro-
duction and harvesting methods for compost-
grown and commercially grown sod proba
bly accounted for the observed differences
in compost and commercial sod transplant
rooting in our experiment. Growing sod on
shallow beds over black plastic provides a
production method that does not require sev-
ering the sod from its root system when har-
vesting (Ned et a., 1978). Rooting, in this
instance, can occur from the point of the sod
piece contact with the soil. With field-cut
sod, rooting into soil primarily is initiated
from crowns rather than from regrowth of
secondary roots (Neel et a., 1978).

The composted solid-waste medium we
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used was suitable for growing turfgrass sod.
Producing sod using this medium on plastic
near a manufacturer’s processing facility could
reduce the costs associated with transporting
compost and sod to outlets. Recycling waste
for sod production may prove to be aviable
dternative to the traditional practices of pro-
ducing sod on agricultural soils and dispos-
ing of solid waste in landfills. However,
additional research is needed to evauate the
C: N ratio of the compost and salinity man-
agement before use and also to identify op-
timal fertilization.
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