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Introduction
Urban forests have multiple benefits including physiological, ecological, 

aesthetics, and the possibility to increase food availability by planting edible 
species. One sources of new plantings is the conversion of some urban gravel 
space into green space. 

The Cheston plot, the site of this project, was a previously graveled parking 
lot that was recently converted into green space. The gravel was removed, the 
subsoil was obtained from a strip mining operation and then covered with a 
couple on inches of engineered topsoil. The sites was seeded with grass and 
then had three pecan trees were planted within the site the year after 
conversion, but the pecan trees did not thrive due to the high compaction of 
the subsoil, poor moisture availability, and a high proportion of Ca due to 
limestone gravel.

Grass clippings and horse bedding were chosen because they decompose at 
the same rate (Razvi and Kramer 2013) as well as being very affordable options 
to increase organic matter. An increase in organic matter would help increase 
moisture availability and the amount of cation exchange sites within the soil, 
which in turn can help the site hold greater quantities of other essential 
nutrients for plant growth within the site.

Results: Soil
• The chemical content of Ca is higher than any other nutrient due to the limestone gravel 

surrounding the site (Table 1).
• The site had an average pH of 7.46, which is too high for many urban trees. This is 

partially due to the high Ca within the site which will raise the pH of the soil.
• The C/N ratio is on average 17:1 across the site which is high compared to the ideal C/N 

ratio of 12:1 this is mainly due to the low amount of N within the soil (Weil and 
Brady 2017)

• From visual observations of the site, the grass clippings promoted a faster vegetative 
response to the mulching that the horse bedding. Grass was already reestablishing within 
the grass clipping treatment.
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Future Plans
-Covid restrictions interrupted the study and growth response will need to be determined next  

year. 
-Yearly measurements are needed to determine the effect of the treatments on the  

soil chemical content and pH in the long run. 
-Yearly measurements of height, basal diameter, and length of primary branches will be taken to 

see how the different treatments effected tree growth.
-Pruning of the trees to promote a better form will occur a year after establishment.
-The trees will need to be watered weekly (unless rain occurs that week) over the 

summer of 2021 so that the plants have a better opportunity to establish.

Methods
• In 2020, soil samples were tested for pH, and percent P, K, Ca, Mg, Zn, and 

Mn.
• In March 2021, the site was ripped with a tractor and steel shank to a depth 

of 21” to improve water infiltration (Figure 1)
• In March 2021, organic matter treatments of grass clippings and horse 

bedding were applied, each to ½ of the site (Figure 2).
• In April 2021, three Diospyros virginiana (persimmons) that came in 10 gallon 

containers and three Prunus americana (plum) that came in 2 gallon 
containers were planted within each treatment. 

• The planted trees were measured for height, basal diameter, the length of the 
primary branches, and the number of codominant stems.

Objectives
• Test the ability of two different organic mulch treatments to increase fertility, 

increase water infiltration, and decrease subsoil compaction  in a gravel 
parking lot converted to green space.

• Compare the growth of two different fruit producing species (common 
persimmon and American plum) planted in the two mulch treatments.

Figure 1. Image of the riper with a cross section of the soil within the site.  

Results: Vegetation
• The persimmons were varied in the amount of soil in the containers . They had 

several codominant stems (Table 2) which will complicate the growth comparison.

• The plums were pot bound, with several codominant stems.

• The persimmons within the grass clipping treatment started bud break a week sooner 
than the ones in the Horse bedding treatment. The plums had already started bud 
break before they were planted.

Figure 2: Map of the Lake Cheston parking lot with a center line that shows the division of 
treatments (left grass clippings and right horse bedding)
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Treatment pH Ca
(ppm)

K
(ppm)

Mg
(ppm)

Mn
(ppm)

P
(ppm)

Zn
(ppm)

C% N% C/N
Raito

Horse 
Bedding 1 7.05 3887.0 58.8 86.6 26.6 27.7 6.98 3.27% 0.20 16:1

Horse 
Bedding 2 7.66 5002.0 47.4 124.9 22.8 14.2 7.77 2.19% 0.13 17:1

Horse 
Bedding 
Average

7.35 4444.5 53.1 105.7 24.7 20.95 7.37 2.73 0.17 16.5:1

Grass 
Clippings 1 7.59 3363.5 37.4 104.4 24.0 21.5 9.27 3.19% 0.19 17:1

Grass 
Clippings 2 7.54 4630.5 71.0 145.6 43.4 41.9 11.64 4.58% 0.27 17:1

Grass 
Clippings
Average

7.56 3997.0 54.2 125.0 45.7 31.7 10.45 3.88 .23 17:1

Site 
Average 7.46 4220.7 53.65 115.4 29.2 26.32 8.91 3.31 0.20 17:1

Table 1: Results from the S1, Routine Test with recommendations, and S21, Total Carbon and Total Nitrogen soil tests from the UGA lab) 
Plot A and B are on the right side of Figure 2 and plot C and D are on the left side of Figure 2

Tag # Treatment Species Basal Diameter
(mm measured at 140 

mm above ground)

Height
(Meter)

# of 
codominant 

stems

Length of 
primary 

branches 
(mm)

A1 Horse 
Bedding

Persimmon 17.94 2 1 710, 470

A2 Horse 
Bedding

Persimmon 25.51 2 2 660, 550

A5 Horse 
Bedding

Persimmon 20.50 1.9 2 570, 470

B1 Grass 
Clippings

Persimmon 20.24 1.9 2 530, 440

B2 Grass 
Clippings

Persimmon 15.74 1.6 2 660, 400

B5 Grass 
Clippings

Persimmon 22.46 2 2 900, 700

A3 Horse 
Bedding

Plum 11.90 1.2 4 930, 700

A4 Horse 
Bedding

Plum 6.28 0.7 3 170, 170

A6 Horse 
Bedding

Plum 12.54 1.1 3 320, 250

B3 Grass 
Clippings

Plum 12.05 1 2 300, 300

B4 Grass 
Clippings

Plum 11.77 1 1 560, 370

B6 Grass 
Clippings

Plum 10.94 0.9 2 310, 270

Table 2: Showing the initial Basal Diameter, Height number of codominant stems, and length of primary branches of the 
trees within the plot

Note the distinct layers in
the constructed soil. 

The upper section is the 
engineered topsoil.

The mid layer shows water not 
being able to infiltrate the subsoil.

The lower layer shows soil from a
strip mining operation that has a 
lot of large rocks within it.

Horse bedding

Grass clippings
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