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The Partnership for Action Learning in Sustainability (PALS) is administered by the
National Center for Smart Growth at the University of Maryland, College Park (UMD). It
is a campus-wide initiative that harnesses the expertise of UMD faculty and the energy
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Introduction

Frederick County seeks to evaluate its maintenance practices for recreational sports
fields. Specifically, the county would like to refine the practice of using Revive® compost
topdressing to provide safe, agronomically sound play areas for county residents and
amateur sports teams. Additionally, the county would like a “turf inventory” for its
recreational sports fields at Utica District Park.

Background

Frederick County’s Parks and Recreation team currently cares for 81 acres of sports turf
at 21 county locations. These fields are used for youth and adult sports teams and
leagues and are subject to significant use rates. To keep up with demand, the Parks and
Recreation staff regularly use numerous cultivation methods, such as aeration,
fertilization, and reseeding.

One method is the application of Revive® compost for topdressing purposes. Revive® is
produced at the county’s Yard Waste Recycling Facility. This facility processes yard
trimmings, brush, landscape debris, and other organic matter into a high-quality
horticultural product sold to the public and used as an amendment on county sports
fields.

Purpose

This report aims to quantify the turf quality of Utica District Park fields via on-site tests
recommended by the Sports Field Management Association. These tests help set a
baseline for turf quality. Based on the test data and field interviews, appropriate actions
are recommended that will maximize player safety and field usability.

The test data includes:

soil profiler to document sample soil profiles

sample cylinders for in-lab bulk density determination

shear vane to measure root shear strength

FieldScout penetrometer to estimate subsurface compaction
FieldScout moisture meter to record volumetric water content
surface hardness using the Clegg hammer

soil test and nutrient analysis (previously ordered)

surface irrigation potential.



Testing was conducted at Utica Park on soccer fields 1, 2, 3, and on field 8 a baseball
field, on September 12, 2024. Each field was tested at ten predetermined locations as
recommended by the Sports Field Management Association. These locations focus on
the high traffic/high wear locations on a typical sports field.

A second objective of this project is to evaluate the practice of topdressing fields with
locally sourced compost. Compost topdressing can improve soil structure, increase soil
infiltration and permeability, and maximize nutrient makeup.

To evaluate the compost program, recent soil tests will be analyzed to determine any
potential deficiencies. Along with existing soil data, current nutrient management
programs used by Parks and Recreation staff will be analyzed for effectiveness.



Materials and Methods

To conduct the turf tests at Utica Park, various materials were used. The instruments
were the Clegg impact hammer, penetrometer, infiltrometer, several soil core samplers,
and a soil probe. The tests at the soccer fields were performed at midfield, just offset
from midfield, just outside the goal box, the goal mouths, and the sidelines.

Weather:

The weather affects the viability of each test. On September 12, the weather was mostly
clear with a high of 80 degrees Fahrenheit and a low of 60 degrees. When the tests
were made, the high temperature had not yet been reached. There was no precipitation
during the tests or on the previous day, which was crucial for the use of several of the
instruments.

Surface Hardness:

Surface hardness is crucial to the playability of sports fields, particularly for player safety
in case of a fall and in a general sports environment (running, contact, etc.). The Clegg
Hammer uses the deceleration of a “hammer” of known weight to measure the surface
hardness. The instrument is placed on the ground and the hammer is lifted and
dropped, yielding a number in the unit of G-max, in terms of gravity.

Shear Strength:

Shear strength also indicates a field’s safety when players’ shift their weight or change
direction. A player risks injury on a field with a low shear strength. The shear vane
inserts a vane into the ground and rotates it to yield a digit in Newton-meters.

Bulk Density:

Bulk density measures a field’s compaction, important because soil compaction affects
general turf health (oxygen levels and nutrient availability), playing field evenness and
resiliency, and the presence of invasive weed species. To conduct bulk density testing,
the core sampler is inserted into the ground and removed with the soil medium still
intact. The dry weight of the core (measured in grams) is divided by the volume of the
soil core (measured in cubic centimeters), giving a final measurement of bulk density in
g/cm”3.

Soil Strength:

Soil strength is measured using a penetrometer and helps determine if the soil is strong
enough to support general playing conditions, which will lead to less injury. It can also
determine overall resilience ratings, which contribute to player safety.



The penetrometer measures in pounds per square inch (psi) by inserting a rod into the
soil and recording the resistance of the soil to the rod.

Soil Profiling:

Observing soil profile can determine the presence of compaction, water movement, and
moisture distribution, which all play a role in the general health of the turfgrass. A soil
probe device is inserted into the soil to determine the makeup or characteristics of the
soil.

Water Infiltration:

Water infiltration is an important measure that can determine a field’s playability after
precipitation or irrigation. A field isn’t playable or safe if there is a slow infiltration rate,
due to water’s effect on traction and resiliency. An infiltrometer is filled with water and
records the time it takes for the water to enter the soil—usually in inches per hour.



Figure 1. PCI testing locations




Results

Table 1. The Clegg parameter (G max) was collected at ten locations on each of four
fields. Fields 1, 2, and 3 are soccer fields, while field 8 is a baseball field. The ten test
locations are spread across the fields, each with different values, turfgrass densities,
and soil compaction rates due to the fluctuations and concentration of athletes.

Clegg data (G max)

Sample Field 1 Field 2 Field 3 Field 8
#
1 123.0 117.0 59.5 125.5
2 138.0 138.5 62.5 140.0
3 99.0 96.0 74.5 128.0
4 121.0 108.5 94.5 135.0
5 134.0 100.0 142.5 131.0
6 128.5 122.0 138.5 136.5
7 124.5 101.5 131.3 139.0
8 92.5 98.5 133.5 125.0
9 139.0 137.5 124.0 139.0
10 135.0 137.0 139.0 131.5




Figure 2. Differences in Clegg parameters (G max) at testing locations across fields
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Table 2. Shear vane (N-m) parameters collected at fields

Shear Vane data (N-m)

Sample # Field 1 Field 2 Field 3 Field 8
1 28 17 30 7
2 17 21 20 9
3 28 21 23 17
4 27.5 24 25 15
5 28 26 9 11
6 25 24 4 12
7 48 23 10 18
8 22 28 15 15
9 22.5 28 16 13
10 17.5 16 11 12




Figure 3. Differences in the shear vane parameters at different positions on each field
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Table 3. Penetrometer (psi) data collected at each field

Penetrometer data (psi)

Sample # Field 1 Field 2 Field 3 Field 8
1 740 705 620 -
2 615 690 555 -
3 535 655 555 -
4 750 688 730 -
5 615 780 - -
6 795 685 - -
7 425 655 - -
8 585 705 885 -
9 516 635 455 -
10 790 750 - -




Figure 4. Penetrometer values based on Table 3 at ten locations

Penetrometer (psi) Data at Utica Park

1000

800

600
400
200
0

1 2 3 4 5 6 7 8 9 10

Sample Number

Penetrometer (psi)

mFieldl mField2 mField3 mField8

The colors in Figure 3 represent each field. At field 8, the values are zero, indicating that
soil compaction there is very stiff, and the instrument can’t penetrate to measure
resistance to vertical penetration. This isn’t good for turfgrass growth, and the irrigation
level is insufficient, as evidenced by short turfgrass roots that have difficulty absorbing
nutrients, leading to stunted and slow growth.

Image 1. A turfgrass sample collected at field 8 has short roots, no thatch layer, and
clumps of dry, compacted soil, so roots can’t develop and are stunted
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Table 4. Utica Park bulk density measurements

Date
Field 1
A
B
Field 2
A
B
Field 3
A
B
Field 8
A
B

11/25/24
Mass (g) Bulk density (g/cm”3)

107.51
121.72

109.29
116.49

109.61
116.12

125.28
126.68

1.19
1.35

1.21
1.29

1.21
1.28

1.38
1.4
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Figure 5. Mass (g) and bulk density (g/cm?) values in each field
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As shown in Figure 5, the higher the bulk density value, the greater the soil compaction,
which means soil volume is also greater, such as in field 8.
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Findings and Recommendations

This overview presents findings from the data collection, turfgrass research, UMD
coursework, and field experience. It also identifies where improvements are needed at

Utica Park, as well as some recommendations that can be applied to the entire county.

The recommendations address the primary turfgrass practices of mowing, fertilization,
irrigation, cultivation, and pest management as well as the secondary practices of

overseeding and topdressing with compost. The recommendations also offer a variety
of options to achieve the desired outcome of turfgrass quality, good playing conditions,

and safety.

Findings

This project’s tests were based on the Sports Field Managers Association Players
Condition Index (PCI), which was formed in 2008 and provided a new approach to
analyzing sports fields. It is a full sports field analysis for all turfgrass and infield
characteristics, providing results of playability, turfgrass quality, and safety. PCI can be

used to quantify field conditions and assess a field’s overall playability.

Assessing for PCI provides immediate feedback on overall performance but also allows
the field manager to fine-tune their maintenance practices, identifying areas that need
improvement and other issues. PCI can be used for all levels of playing fields, from

municipal to professional facilities.
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Table 5. Soccer/Football/Lacrosse/Field Hockey PCI Standards

Soccer/Football/Lacrosse/Field Hockey
Players Condition Index

Field Condition

103-121 Excellent
85-102 Above Average
67-84 Average
49-66

Below Average

48 and below

Unplayable

Table 6. Baseball PCI Standards

Baseball/Softball
Players Condition Index

Field Condition

127-149 Excellent

104-126 Above Average
82-103 Average
60-81

Below Average

59 and below

Unplayable

The PCI values for each field tested are as follows:
e Field 1: 58, unplayable

e Field 2: 57, unplayable

e Field 3 (baseball): 64, below average

e Field 8: 53, unplayable
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Primary Recommendations

Mowing:

A field visit to Utica Park revealed fields with a relatively tall height of cut for sports field
playability. To improve playability and maintain plant health, we propose decreasing the
mowing height to 2.5 inches from September 1st to May 31st. This will allow for
improved playing conditions during the cool season when grasses (Utica Park turfgrass
species) are thriving. As the summer heat and stress increase, we recommend
returning to a 3-inch cut height to maintain plant health in the summer (June 1st to
August 31st).

Fertilization:
Current practices don’t meet University of Maryland (UMD) turfgrass recommended

application rates, as shown in Table 7.

Table 7. UMD recommended nitrogen application for sports fields

Species Total Annual Nitrogen Rate
Pounds/1000 square feet Pounds/acre
bermudagrass 2-5* 87 -217*
Turf-type tall fescue 2-5* 87 -217*
Kentucky bluegrass — 3-5* 130 - 217*
perennial ryegrass

*The high N rate should only be necessary on fields that are intensively used,
have clippings removed, and/or are irrigated.
The lowest N rate will generally only be sufficient on less intensively used fields
where clippings are returned.

The current rate of nitrogen application at Utica Park is 1.4 Ibs. per 1,000 square feet.
This is below even the low end of the recommended rates and can lead to reduced
turfgrass quality—reduced density, reduced weed competition, lower recuperative

potential, and unsafe playing conditions.

We recommend increasing the nitrogen application to 3.2 Ibs. per 1,000 square feet.

Table 8 shows the recommended timing and rates for nitrogen applications. It is crucial
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to remember that when more than 0.7 Ibs. of nitrogen are applied, 20% must be slowly

available.

Table 8. Fertilizer application amounts and timing per 1,000 square feet

Time of Application Pounds Actual N/1000 square feet
March 15 - April 30 0.8
August 15 -September 15 0.8
September 15 - October 15 0.8
October 15— November 15 0.8
Total Annual N 3.2

Additionally, to maximize fertilization benefits, inputs outside of nitrogen soil tests are
critical. At Utica Park, soil tests are performed every two years, but yearly soil tests
should be implemented to improve nutrient management and pH control. A critical

component of yearly soil tests is the application of the macronutrient, phosphorus.

The soil tests at Utica Park showed adequate levels of phosphorus, and of potassium,
so application of phosphorus isn’t needed. But future soil tests could show change, and
phosphorus may be needed in a future fertilization program. Potassium should be
incorporated with the nitrogen applications at a 2-to-1 proportion, e.g., if the fertilizer is

24% nitrogen, then 12% would be typical for potassium.

A fertilizer cost analysis estimated $35.00 for one fertilizer bag, which would be a
material cost of $13,347.60 per year. With the increase to 3.2 Ibs. of nitrogen the new

cost is $30,510 per year (see Appendix B).

Irrigation:

At Utica Park all irrigation depends on the weather, which creates challenges for
maintaining turfgrass quality, playability, and safety. During the September site visit, the
effects of continuous dry weather were evident in the fields’ high levels of surface

hardness. The NFL has an upper limit of 100 G-max, and our data showed values as
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high as 142.5. High G-max can increase stress on player joints, increase concussions,

and create undesirable ball and ground interactions.

To improve this, we propose using a hose and portable gear-driven sprinkler head (such
as an |-20), which can improve maintenance during drought or in heat-stressed areas,
improve grow-in of seeded areas, and alter soil hardness in select areas. While this
approach will help, achieving irrigation uniformity and uniform field conditions will be

difficult. Optimal irrigation practices can be found in the Recommendations section.

A particular concern is field 8, which has very poor turfgrass density and high surface
hardness. Using a hose and sprinkler head can improve this field by increasing
turfgrass seed germination, and certain areas of the field should be prioritized. The
approach will improve the field when the weather doesn’t provide optimal conditions.
Also, this irrigation method can be used when overseeding, reseeding, or resodding
select areas (see Recommendations for seeding practices). Finally, this approach can’t
water all areas and high-wear areas (goal mouths, midfield, and player sideline) should

be prioritized.

Cultivation:

This is an area of strength for the current Agronomic Program. Currently, aeration is
used to cultivate fields at Utica Park and in the Frederick County Parks system. Fields
are aerated twice a year, in the spring and fall, with a hollow-tine aerator or slit aerator

in three directions.

This is a good standard but should be increased in June, July, and August for
high-traffic areas (goal mouths, midfield, and player sideline). Aeration supports nutrient
and water infiltration, soil oxygenation, reduced compaction, and reduced organic

matter, all factors that improve plant health by reducing stress on the turfgrass roots.

To optimize results, it's best to aerate when the soil has some moisture. Aerating

saturated soils can cause rutting and additional damage, but it’s difficult to pull cores
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from hard soil. Timing can be challenging, with all the fields that need to be done, but
adjusting for the weather can have an impact. Timing aeration with seeding can improve
seed-to-soil contact, critical for germination. An aerated field has holes for seed, so

heavy rains don’t cause seed movement or require replacement of dispersed seed.

Pest management:

This includes diseases, insects, and weed management. A main concern at Utica Park
is the weed pressure on the fields. Many of the fields had the weeds listed below.
e (Goosegrass

e White Clover

e Prostrate Knotweed

e Dandelion

e Crabgrass

e Buckhorn Plantain

e Broadleaf Plantain

e Yellow Nutsedge (field 2)

e Spotted Spurge (field 2)

e Oxalis/Yellow Woodsorrel (field 2)

e Lespedeza (baseball field)

The weed list provides information on the condition of the fields (see Appendix C).
Goosegrass, prostrate knotweed, yellow woodsorrel, and spotted spurge are indicators
of compacted soils. Low fertility is indicated by broadleaf plantain, buckhorn plantain,
lespedeza, and white clover. Yellow nutsedge is an indicator of poor drainage as seen
on field 2. Dandelion and crabgrass are both more prevalent with reduced turfgrass

competition, and dandelion is more prevalent with high-potassium soils.

Based on these findings, there are practices that can reduce weed pressure and focus
on increasing fertility and reducing compaction without chemical input.
We recommend preventative applications for crabgrass when a field has over 30%

crabgrass weed coverage; the baseball field had about 45% crabgrass cover in
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September. Crabgrass can be controlled with a split application of a product with the
active ingredient Dithiopyr.

The first application, in early March, would be prior to crabgrass seed germination
(crabgrass germinates at a sustained soil temperature of 55 degrees Fahrenheit). A
second application six weeks later would increase the length of control. Dithiopyr is
recommended because it offers post-emergent control of tillering crabgrass, limiting its

spread.
Image 2 shows significant crabgrass pressure. Crabgrass is an annual weed that dies
back in the winter, creating a turfgrass stand with bare patches and poor erosion that

allows winter weeds to be introduced into the soil.

Image 2. Utica Park baseball field outfield shows extreme crabgrass pressure

Image 3. Utica Park baseball field shows the presence of several weed species

20



Disease and insect management will be monitored using integrated pest management
(IPM), scouting for insects and diseases common in the Maryland/Mid-Atlantic region. If
diseases or insects are evident, we recommend outsourcing IPM to achieve optimal

control.

Proper identification is critical to successful pest management. Diseased samples can
be sent to labs for testing (NC State, How to Collect and Submit Turfgrass Samples:

https://youtu.be/JxzQClo4Cn4?feature=shared). For most disease issues we

recommend reseeding and overseeding damaged areas, which should be sufficient for

recovery.

Secondary Recommendations

Field allocation:

We recommend rotating field use, to reduce traffic. Using only a few fields can make it
difficult to maintain optimal turfgrass health. The Parks system has several fields and
taking advantage of this will improve turfgrass recuperative potential, turfgrass density,

and field safety, allowing the fields to maintain adequate playing conditions longer.
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Field shifting is the practice of moving the field markings several feet north, south, east,

or west to shift wear patterns. Goal mouths, midfields, and sideline stress areas get

more recovery time as the traffic areas are rotated.

Figure 6. Field shifting on a soccer field; red circles mark high traffic and wear areas

Overseeding:
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Planting grass seed into an existing lawn is crucial to maintaining cool-season turfgrass

in the mid-Atlantic region. We recommend continuing overseeding with changes for

seed varieties and timing.
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Image 4. Seed mix currently used at Utica Park
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Based on this mix, improvements can be made in the seed species and cultivars.
Proper cultivars can be found in the UMD Turfgrass Technical 77 publication (I T-77

publication). TT-77 varieties are proven turfgrass species and cultivars that perform well
in this region. The seed lists are based on the National Turfgrass Evaluation Program
(NTEP), which tests for functional and visual characteristics of turfgrass over several
years. Newsom Seed is a local seed provider with these cultivars

(https://newsomseed.com/).

For example, we found that no varieties of Tall Fescue or Perennial Ryegrass from the
TT-77 guide are used at Utica Park. We propose the use of Turf-Type Tall Fescue for its
drought tolerance, deep rooting, disease resistance, few insect problems, wear
tolerance, low thatch production, and cultivar availability. The one downside of this
grass is its bunch-type growth habit, so its recuperative potential is poor. However, a
management strategy of adding 5% to 10% Kentucky bluegrass seed into the seed mix

can increase the turfgrass stand’s recuperative potential.

Also, overseeding and reseeding all fields in the fall will build turf strength. Both should
be undertaken from late August to early October, with three to four Ibs. per 1,000 square

feet for overseeding and seven to eight Ibs. per 1,000 square feet for bare soil. Spring
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reseeding and overseeding should run from late March to late April and be restricted to
areas that didn’t grow in during fall seeding. Monthly touch-ups should take place in
June, July, and August (Turf-Type Tall Fescue or Perennial Ryegrass seed only) on
high-priority areas (goal mouths, midfield, and sidelines). This schedule will improve
turfgrass density after continuous wear and stressful weather conditions, improving field
quality and player safety. Poor turfgrass density can create tripping hazards and poor

traction, introduce weeds, reduce impact absorption, and increase compaction.

Topdressing:
Compost additions can address poor soil quality. The soil tests highlighted low levels of
organic matter, 1% to 2%. The goal is 3% to 5% to achieve a small amount of thatch to

reduce surface hardness and create safer field conditions.

A partnership with Frederick County Solid Waste and Recycling provides a unique

opportunity to greatly improve field conditions. We recommend a topdressing of one
quarter inch on all the fields twice a year following aeration. A compost dressing will
boost nutrition for the soil and turfgrass, increase organic matter, alter the soil’s high

clay content, improve water infiltration and retention, and reduce disease pressure.

Preferred Recommendations

Turfgrass management:

Primary practices for turfgrass management begin with mowing changes. From
September 1 to May 31, mow turfgrass at a height of 2.5 inches. From May 31 to
September 31, mow turfgrass at a height of three inches. This schedule allows the turf
to grow deeper roots during the summer and to recover from the stress of traffic,

drought, and heat.
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Fertilization:
We recommend starting fertilization with a soil test every year, a good management
practice that shows soil nutrient levels. This information can inform decisions about

fertilization products.

In addition to soil testing, we recommend increasing the nitrogen fertilization rates to
three Ibs. of nitrogen per 1,000 square feet per year. For high-use or priority fields, this
rate can be increased to four Ibs. Increased nitrogen helps keep a turfgrass stand
healthy and growing through stressful conditions. The ideal form of nitrogen fertilizer is a

slow-release Urea that will extend the release time after application.

Irrigation:

Each playing field should be irrigated. Without irrigation, it’s difficult to grow and
maintain a safe, healthy playing surface in the mid-Atlantic region’s hot summers and
random dry periods. An ideal playing surface has a thick and healthy stand; water is

essential in making this possible.

Many types of irrigation could be implemented, in-ground irrigation, a riser with traveling
sprinkler, movable surface irrigation, or even hand watering. Ideally installing
underground irrigation would save time, money, and labor. Irrigation is almost essential

to take the fields to the next level of safety and playability.

Cultivation:
The current cultivation practices, such as aeration, are effective. Fields are aerated,
pulling cores, twice a year in the spring and fall. This reduces compaction, increases

oxygen in the soil, and promotes a better playing surface.
The most recommended way to aerate a playing field is to use a tractor-drawn aerator,

however, a drum aerator or a slit-style aerator are options. In addition to pulling cores in

the spring and fall, we recommend solid tine the fields twice during the heat of the
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summer. More aeration will reduce compaction and promote a safe, healthy playing

surface.

Pest Management:

A pest is an undesired weed, disease, or insect that damages the turfgrass. The first
and easiest approach to pest management is scouting, having a person trained in
common turfgrass pests visit each field regularly to check for pests. A log of each
scouting session and can be referred to for future treatments to insect, weed, and

disease pressure.

We also recommend using pre- and post-emergent pesticides. Pre-emergent pesticides
are applied as a preventative to keep away specific pests and limit turfgrass damage. A
post-emergent pesticide is applied after a pest is spotted and requires treatment. Using

pre- and post-emergent products should go hand-in-hand with scouting.

Next Steps

1. Undertake reseeding and overseeding. On the site visit, we noticed that the goal
mouths had very little grass. These areas should be re-sodded several times during
the growing season to help to maintain a safe play area and to maintain a solid

stand of grass.

If sodding isn’t possible, consider reseeding and overseeding these and other
high-traffic areas with a quick germinating species (Perennial Ryegrass) about once
a month during the growing season. This will help keep a uniform and even playing

field through the season.

Finally, each playing field should be slit seeded in the spring and fall to revitalize the
field during less busy times when they can grow and recover from heavy summer
use. Slit seeding is preferred over drop or broadcast seeding because it ensures

better seed-to-soil contact and has a higher rate of successful germination.
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2. Practice field designation and planning. During busy playing seasons, active
fields should be rotated. If fields are used every day, they don’t have time to be
maintained or recover from heavy traffic and use. The amount of traffic and use is
a main driver of compaction and poor turfgrass stands in specific areas of the
fields.

Along with field rotation and planning, we suggest shifting field orientations
several feet, from side to side, each time they’re painted. This will help build
turfgrass in the goal mouths and on the sidelines by moving the highest wear

locations and keeping them from being trampled on causing a loss in grass.

We found the baseball and softball infields to be on par with or slightly better than
most recreational infields. To further improve them, consider these best
management practices:

cover home plate and mound to keep from drying out

drag consistently to reduce weeds

nail drag when the surface is slightly wet then follow with a normal drag
change drag directions so high spots don’t form (clockwise to
counterclockwise and different end positions)

use stabilization products for surface management

e broom when the top surface is wet.

Future Field Construction

In the future, fields should be planted with cold-tolerant hybrid Bermuda grass; the most
successful variety in this region is Tahoma 31. These cultivars change over time so

continue to use the TT-77 guide.
When establishing turfgrass, provide ample time for establishment and grow-in, which

requires almost a full growing season. Adding in-ground irrigation would improve playing

conditions and safety, but if in-ground irrigation isn’t feasible adding several quick
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couplers or hose spigots around the field is critical. Also, ensure there is room around
on the field for field shifting. Lastly, we recommend incorporating compost, before

establishment. It should be incorporated into the top four to six inches of existing soil.
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Appendix

Appendix A

PCI Values
Field 1

PCI Point Total 1

Field 2

PCI Point Total 1

Field 3

Total PCI Points

Field 8

PCI Point Total 1

Football/Soccer/Lacrosse/Field Hockey Only

Football/Soccer/Lacrosse/Field Hockey - PCI

121 to 103 5 - Excellent

102 to 85 4 - Above average
84 to 67 3 - Average

66 to 49 2 - Below average
48 or below 1 - Unplayable

Football/Soccer/Lacrosse/Field Hockey Only

Football/Soccer/Lacrosse/Field Hockey - PCI

121 to 103 5 - Excellent

102 to 85 4 - Above average
84 to 67 3 - Average

66 to 49 2 - Below average
48 or below 1 - Unplayable

Baseball/Softball Only

Baseball/Softball Playing Conditions Index
149 to 127 5 - Excellent

126 to 104 4 - Above average
103 to 82 3 - Average

81to 60 2 - Below average
59 or below 1 - Unplayable

Football/Soccer/Lacrosse/Field Hockey Only

58| 2-BELOW AVERAGE
57| 2-BELOW AVERAGE
64| 2-BELOW AVERAGE
53| 2-BELOW AVERAGE

Football/Soccer/Lacrosse/Field Hockey - PCI
121 to 103 5 - Excellent

102 to 85 4 - Above average
84 to 67 3 - Average

66 to 49 2 - Below average
48 or below 1 - Unplayable
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Appendix B

Fertilizer cost analysis
Current fertilizer cost:

0.7lbs N/.26 = 2.692 x 43.56 = 117.28 Ibs./A * 81.3 A = 9,534 Ibs. fertilizer/50Ibs/bag =
190.68 bags x $35/bag = $6,673.8 for spring and $13,347.6 per year.

Forecasted Cost:
At 3.2lbs N/.26 = 12.31 x 43.56 = 536.12 Ibs/A * 81.3 A = 43,586.81 Ibs. fertilizer/year
50 Ibs./bag = 817.25 x $35/bag = $30,510 per year.
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Appendix C

Common Indicator Weeds

‘ Cultural Problem
acidic soils (low soil pH)

alkaline soils (high soil
pH)
compacted soils

dry soils
dry, low fertility soils

flooded soils

high or infrequent
mowing

high-nitrogen fertility
soils

high-potassium fertility
soils

low fertility soils

moist, fertile soils

moist or poorly drained
soils

mowing too low
new seedlings, summer

new seedlings, winter

sandy soils

shade

‘ Indicator Weeds
red sorrel

broadleaf plantain, wild carrot

annual bluegrass, common bermudagrass, common chickweed, goosegrass, mouse-ear chickweed, path rush, pineapple
weed, prostrate knotweed, prostrate spurge, puncturevine, windmillgrass

field bindweed, red sorrel, sandbur, windmillgrass

broomsedge, birdsfoot trefoil, black medic, buckhorn plantain, chicory, crownvetch, hop clover, lespedeza, prostrate
spurge, sandbur, wild carrot, yarrow, yellow woodsorrel

barnyardgrass, prostrate knotweed, yellow nutsedge

birdsfoot trefoil, buckhorn plantain, chicory, common mullein, foxtails, hawkweed, johnsongrass, purpletop, red clover,
thistles, wild carrot

annual bluegrass, common bermudagrass, creeping bentgrass, mallow, purslane
dandelion

broadleaf plantain, buckhorn plantain, crownvetch, hop clover, lespedeza, red clover, red sorrel, smooth brome, timothy,
vetch, white clover

creeping bentgrass, curly dock, henbit

annual bluegrass, annual sedge, barnyardgrass, common chickweed, crabgrass, creeping bentgrass, ground ivy, kyllinga,
ladysthumb, moss, mouse-ear chickweed, Pennsylvania smartweed, rough bluegrass, shining flat sedge, speedwells,
violets, yellow nutsedge

annual bluegrass, birdseye pearlwort, common bermudagrass, crabgrass, creeping bentgrass, moss, white clover
barnyardgrass, carpetweed, crabgrass, goosegrass, prostrate pigweed, purslane, fall panicum, witchgrass, yellow foxtail

annual bluegrass, annual ryegrass, corn speedwell, field pennycress, henbit, purple deadnettle, purslane speedwell,
shepherd's purse, speedwell purslane, wheat

puncturevine, sandbur

annual bluegrass, bulbous bluegrass, Carolina geranium, common chickweed, common plantain, dovefoot geranium,

ground ivy, healall, Indian mock-strawberry, lesser celandine, moss, nimblewill, path rush, rough bluegrass, spring beauty,
star-of-Bethlehem, violets, woodland sedge, yellow woodsorrel

31



	FALL 2024 
	 
	 
	 
	 
	 
	Introduction 
	Materials and Methods 
	Results 
	 
	Figure 5. Mass (g) and bulk density (g/cm3) values ​​in each field 
	 
	 
	As shown in Figure 5, the higher the bulk density value, the greater the soil compaction, which means soil volume is also greater, such as in field 8. 
	 
	 
	 
	 
	 
	 
	 
	Appendix 

