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ABSTRACT

Four different composts at 3 different amounts were incorporated into 4 replicated plots of Mvakka fine sandv
soil (Typic Haplaguod) prior to seeding annual rvegrass (Lolium multiflorum L.) The composts used were
municipal solid waste (MSW). 2 vard waste composts (YW1. YW2). and a compost made of vard and food wastes
(KYW). Composts were applied to supply 168. 336. or 672 total kg N ha''. by estimating ¥: of the total N in the
compost might be available in the first growing season. Phosphorus was supplied preplant as triplesuperphosphate
(44.8 kg/ha P). Potassium was supplied as KC1 (89.7 kg/ha K). In the early months after amending the soil. vigor
and coverage of rvegrass were impeded by vard waste compost while MSW compost had the least adverse effects
on earlv vigor and coverage. Supplemental N was needed with all composts. A second vear of seeding rvegrass
into the plots also required supplemental N to achieve an acceptable stand. Over the two vear period. amendments
of compost doubled the vields of rvegrass. compared to unamended plots grown with chemical fertilizer alone.
however no differences in vields occurred due to the amounts of amendments used.

INTRODUCTION

Traditionally. municipal solid waste (MSW) as well as vard trimmings or kitchen scraps have been considered a
disposal problem and have been landfilied. incinerated. or dumped into the ocean. These methods are increasingly
being eliminated as legislation is written to alleviate adverse effects on air and water quality. Landfill space is
becoming limited with many states reporting their landfill capacity will be reached by the end of the century (Repa
and Sheets. 1992). Composting is an alternative method for processing MSW. vard tnmming. and kitchen scraps.
and removing these matenals from the traditional waste stream.

Compost is increasingly being considered as a soil conditioner and fertilizer (Stratton et al.. 1995). It is well
documented that the addition of compost to sandy soil greatly improves tilth. soil structure and quality. as well as
increasing water-holding capacity and cation exchange capacity (Cook et al.. 1994: de Bertoidi et al.. 1987. Elliott
and Stevenson. 1977: Hernando et al.. 1989: Hortenstein and Rothwell. 1972: Mavs et al.. 1973: Scanion et al..
1973). Yield increases due to compost amendments have been reported for turfgrass (Bevacqua and Mellano.
1993) and com (Mavs and Giordano. 1989) as well as several vegetable crops. MSW compost can supply essential
plant nutrients (Gallardo-Lara et al.. 1990: Giusquiani et al.. 1988: Juste and Mench. 1992: Koma-Alimu and
Janssen. 1976: Tisdale et al.. 1985). A detailed review of the effects of composts on crops and the environment
may be found in a review chapter on the subject by Stratton et al. (1993).

At this time. over 4.86 million hectares of grassland are grown in Florida. Grasses grown on sandyv soils of low
fertility mav benefit from additions of compost to the soil. Marginal soils with poor structure and low amounts of
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organic matter and plant nutrients have shown the greatest benefits from additions of compost (Hortenstein and
Rothwell. 1972: Scanlon et al.. 1973). The soils of Florida grasslands are typically sandy and of low fertility and
may show much benefit from land application of composts. Short-term benefits may include increased coverage.
vigor. and vields of forage grasses. Long-term expected benefits may include improved soil structure. increased
water-holding capacity. increased cation exchange capacity. and possible increased retention of fertilizers.
fungicides. or pesticides. More research is needed on the long-term benefits of amending soils with composts.
Additional benefits of land-applving compost include the removal of MSW. and kitchen and vard wastes from the
traditional waste stream and the effects that removal will have on the innumerable environmental svstems
involved. The research reported herein investigated the effects of amending soil with MSW compost. yard waste
compost. or vard and kitchen waste compost on the vigor. coverage. and vield of annual rvegrass (Lolium
multiflorum L.).

OBJECTIVES

1. To determine the effects of MSW compost. vard waste compost. or kitchen and vard waste compost on vigor.
coverage. and vield of annual rvegrass forage (Lolium muitiflorum L.)

2. To compare and contrast the effects of the MSW compost with those of a kitchen and vard waste compost. three
different vard wastes. or ammonium nitrate on coverage. vigor and forage vield of rvegrass.

MATERIALS AND PROCEDURES
1996 SEASON PLANTING

In November 1995. 2 composts and 2 vard wastes were obtained from 4 different facilities. The MSW compost
was produced by the Sumter County Municipal Composting Facility in Sumterville. FL. The kitchen and vard
waste compost (KYW) was produced by the Disnev composting facility in Orlando. FL. Yard waste 1 (YW1) was
obtained from the St. Petersburg Municipal Greens Waste Collection program in St. Petersburg. FL. Yard waste
two (YW2) came from vard wastes collected in Sarasota. FL and handled by a private company. Hereafier in
general. and in tables. these materials will be referred to as N Sources. Analvzes of the five matenials is shown in
Table 1.

The composts and vard waste materials were applied to the soil prior to early December planting of the 1995-
1996 winter annual rvegrass crop. Incorporation is described below. Three different amounts of each material
were applied along with an ammonium nitrate comparison series. The amounts of amendments applied were
calculated on preliminany analvzes of the amendments (provided by the supplier) with the estimate that 50% of the
N in the composts and wastes might be readily available to the plants in the first growing season. For each
amendment. at each calculated amount. the esiimated available N from the amendment was expected to
approximate the amounts of N applied as ammonium nitrate. Treatments applied are reported in Table 2.

Plots were 2.2 x 4.6 m at the Range Cattle and Education Center at Ona. FL. on Mvakka fine sandy soil (Aeric
Haplaquod). Four replications of each treatment were laid out in randomized complete block design. Prior to
applications the soil was analvzed and results are reported in Table 3.

Concurrent with application of the ammonium nitrate. composts or wastes. P (44.8 kg/ha) and K (89.7 kg/ha)
were applied. Composts. vard wastes. and the fertilizers were surface applied then disked in to 15 cm depth.
Annual rvegrass seed was broadcast 33.6 kg/ha. Soil was tamped with a weighted barrel roller. Seed planted in
November {995 failed to germinate and the plots were reseeded in early December 1995. Supplemental N at 56 kg
N/ha as NH,NO, was applied in Januarv. Forage was harvested March 22. and April 17. 1996. Soil was sampied
in January and April 1996. The top 5 cm of soil was scraped from the surface and an auger 2.5 cm in diameter

“was used to take 3 samples per plot which were then mixed and frozen for later analvsis. Soil moisture was
calculated using field moist soils which were air dried for 3 davs then reweighed.

211



Table 1. Analvzes of composts and wastes for soil application to annual rvegrass forage plots

pH EC(dS/m) CN %N %P %K  %Ca %Mg
N Source
MSW 7.89 2.6 20.8 1.31 0.22 0.18 2.92 0.18
YWI 8.02 2.76 251 0.90 0.11 0.26 6.43 0.14
KYW 7.74 7.56 10.8 1.48 0.51 041 225 0.15
YW2 8.06 2.42 25.7 0.67 0.19 0.21 405 0.21

Table 1. (continued) Analvzes of composts and wastes for soil application to annual rvegrass forage plots

Zn Cu Mn Fe B Cd Pb Ni
mg/kg
e N Source
MSW 1210 413 630 25630 75 6 204 52
L YWI 251 26 47 2000 17 0.5 41 14
KYwW 84 59 150 3880 17 1.0 9.5 3
YW2 38 10 56 3163 17 0.5 9.5 2

Table 2. Materials and amounts of soil amendments or fertilizer applied

N N_Amount N Source

c estimated NH,NO, MSwW YWI KYW YW2
' kg/ha as N k as N Mg/ha. ww Mg/ha ww Mg/ha ww Mg/ha.ww
o 0 0 NA NA NA NA

168 | 168 72 27 13 27

336 336 143 34 26 54

672 672 287 107.5 513 107.5

NA=not apphed
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Table 3. Analvsis of unamended Mvakka fine sandy soil

EC(ds/m) 0-0.1

pH 6.36.9
...... mg/kg------

NH,-N 1.5-3.8

NO,-N 0-0.5

P 6-7

K 13-19

Ca 600-700

Mg 175-200

Mn 0.5-0.8

Analysis of the forage harvest included vield. vigor. and coverage. Yield was measured by collecting completely
all the clippings in a mowed strip. weighing the clippings wet and dried. and calculating vield for a hectare. Vigor
was rated visually on a scale of 1 to 10. 1 representing discolored spindly scedlings with just a few leaves. 10
representing thick-bladed. large green seedlings with many blades. Coverage was rated visually using an estimate
of percentage of soil surface covered by the seedlings. Vigor and coverage ratings were made on Feb 20. 1996 for
the first harvest. the first season. Statistical analvsis was by analvsis of variance. and regression analysis (Snedecor
and Cochran. 1980).

1997 SEASON PLANTING .

Seed planted in early December 1996 failed to germinate due to severe drought. and rvegrass was reseeded
January 3. 1997. Phosphorus (44.8 kg/ha) and K (89.7 kg/ha) were applied as in 1996. Supplemental irmgation as
well as an application of supplemental N (56 kg/ha N as NH,NO,) was needed to obtain a single harvest of forage
on February 24. 1997. The next scheduled harvest. a month later. was canceled due 1o severe drought and death of
the grass.

RESULTS
VIGOR

Plots grown with ammonium nitrate had good vigor especially at the highest amount of N fertilization (Table
4). Plants in this treatment were robust. well-shaped plants with many blades of good color and extension of
rhizomes was readily apparent. Plants grown with MSW compost had moderate to fair vigor which decreased
somewhat at the highest amount of MSW application. Plants grown with the two vard wastes and the vard waste
with kitchen waste (YW1. YW2. and KYW. respectively) appeared pale and stunted. with fewer leaves and fewer
apparent rhizomes than those grown with ammonium nitrate (Table 4). In plants grown with KYW vagor
increased as the amount of application increased (Tablc 4). Significant linear regressions occurred with
ammonium nitrate and KYW.

COVERAGE

Coverage is reported as the percentage of soil that is covered (100 - the %that is bare). Coverage was greatest
in plots with ammonium nitrate. and coverage increased as amount of N increased (Table 5). MSW amended plots
showed the next greatest coverage between 44 and 77% and increasing with amount) while KYW amended plots
had only about 50% of the soil covered with grass. The vard waste amended plots (YW1. YW2) had only about

" 1/3 of the soil covered with growth. and with higher amounts of application less coverage occurred (Table 5).
Significant linear regressions occurred with ammomum nitrate and KYW.

213



L M e

R s )

i {H

Table 4. Vigor of grass planted in amended plots (1-10 rating*)

N Amount N Source

ke/ha NHNO,  MSW YW1 KYW YW2 Mean
0 1.68 1.68 1.68 1.68 168 1.68 d
168 312 325 225 2.50 288 139¢
336 538 337 238 3.00 275 312b
672 8.25 3.00 238 337 275 3562
Mean 6.61a 2822 2173 234 252k

*Vigor (10 = premium color. large. evenly-shaped leaf blades. 1= vellow and/or purple color. stunted plant with
curled or twisted leaf blades)
Means within columns or within rows followed by the same letter are not significantly different

(p<0.05).

Tai;le 5. Coverage of grass planted in amended plots*

N Amount N Source

kg/ha NHNO., ' MSW YW1 KYW YW2 Mean
0 414 44 444 444 444 +44b
168 70 70 37.5 438 36.2 47.1b
336 89.5 77.5 35.0 550 35.0 533a
672 99.5 76.2 35.0 56.2 325 54.7a
Mean 758a 67.0b 478¢ 498 ¢ 37.0d

*Coverage (Yo of plot area covered by vegetation. visual estimate)
Means within columns or within rows followed by the same letter are not significanth different
(p<0.035).

YIELD

Yield differed greativ between harvests made on 3-15-96. 4-17-96. and February. 1997 and the different
harvests are reported in Tables 6. 7 and 8. Yields were especiallv low where no amendment was made to the soil.
but was also quite low where ammonium nitrate was the amendment. At the March 1996 harvest. MSW and
KYW produced the highest vields and ammonium nitrate the lowest. With MSW or the two vard wastes. vields
were lower at the highest amount of application than at the amount just below. At the March harvest. all of the
amendments except ammonium nitrate or KYW resulied in lower vields at the highest amounts of application
(Table 6). By the next monthiy harvest there was no difference in vield between amounts of amendments other
than with ammonium nitrate: anv amount of organic amendments produced about the same vield (Table 7). At
tiie April 1996 harvest. the MSW. and vard waste treatments produces the highest vields. ammonium nitrate the
lowest. Plants grown only with ammonium nitrate had the lowest forage monthly vield in both March and April of
1996 (Tables 6 and 7). In 1997. kitchen and vard waste compost (KY W) produced the highest vields of rvegrass.

..and ammonium nitrate the lowest (Table 8). At the highest amounts of application. MSW compost produced

lower vields than at the next fower amount (Table 8).
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Table 6. Yield of monthly rvegrass harvest 3-15-96 a dw

N Amount

kg/ha NH.NO, MSW
0 26.5 26.5
168 74 1795
336 159 1873
672 496 1283
Mean 189 ¢ 1244 a

Means within columns or within rows followed by the same letter are not significantly different

(p<0.05).

YW1
26.5
1730
1370
1153
1070 be

Table 7. Yield of monthlv rvegrass harvest 4-17-96 (kg/ha DW)

N Amount

kg/ha NH.NO, MSW Ywl

0 164 « 164 164
168 317 3313 2953
336 473 3377 3118
672 666 3308 3137
Mean 405 ¢ 2541 a 2343 ab

Means within columns or within rows followed by the same letter are not significantly different

(p<0.05).

N Source

KYW YW2
26.5 26.5
1337 1497
1546 1200
1795 1024
1176 ab 937¢

N Source

KYW YwW2
164 164
2507 3117
2896 2676
3402 3306
2242 b 2316 ab

Table 8. 1997 Rvegrass vields in response to N source and N Amount (kg/ha DW)

N Amount N Source
kg/ha NH,NO, MSW YWl KYW Yw2
0 346 346 346 346 3406
168 588 906 915 105 99
336 786 1124 | 1244 1147 1036
672 1511 880 1087 1420 107}
Mean 662b 823b 903ab 1017a 862ab

‘Means within columns or within rows followed by the same letter are not significantly different

(p<0.03).
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DISCUSSION

Within a month of establishing the first crop of ryegrass. some growth impediment was visibly evident with
certain amendments. Some of the impediment appeared physical as in plots amended with vard waste two (YW2).
Some of the decrease in vigor and coverage may also be attributable to nutrient deficiency. primarily N. Coverage
and vigor of the plants was least in plots amended with the vard wastes. and these yard wastes had higher C/N
ratios than did the MSW or KYW (Tables 1. 4 and 5). In both vears supplemental N was applied after the
amendments were applied. In 1996. prior to supplemental N fertilization the plants were visibly stunted and
colored as to suggest severe N deficiency. especially on plots where vard wastes had been applied. This effect was
most likelv due to N immobilization by soil microbes as the vard waste decayed in situ. In plots where only
chemical fertilization was used the N was out of the root zone within a month to six weeks. and plants receiving
the N fertilizer without a waste amendment produced less forage vield than those grown with waste amendment
and a small one-time application of N. Yields were best where the wastes with lower C/N ratios and supplemental
N were accompanied by good growing conditions such as adequate soil moisture and cool temperatures. as was the
case in the April 1996 monthly forage harvest.

CONCLUSIONS

1. Applications of vard wastes can result in impediment of vigor and coverage of ryegrass if seeding directly
follows amendment incorporation.

2. Yield of rvegrass is greater with addition of organic matter to soil. provided enough N is made availabie to the
crop. .
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