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Introduction

California’s Integrated Waste Management Act (AB 939)
mandates a 50% reduction in solid waste that each county and
city send to landfills by the end of 2000, using 1990 as the base
year, and further specifies that the solid waste reduction be
accomplished by (i) composting, (ii) recycling, and (iii) source
reduction. Other solid waste reduction methods, such as
incineration, are limited to 10% of the 50% reduction
requirement. To comply with AB 939, municipalitiesall across
the state have implemented green waste pick-up programs that
have yielded tons of compost. Possible beneficial uses of this
compost could include topdressing turf areas on school grounds,
golf courses, community recreation fields, and parks (1, 3, 4, 6,
8). The objective of thisthree-year field study wasto compare
compost topdressing with conventional fertilizer applications,
determine optimum depth and timing of compost applications,
and evaluate the benefits and risks of compost topdressing from
cultural and financial perspectives.

Methods and Materials

Field studies were conducted from October 1994 to December
1997 at California State University, Fresno, on awell-established
common bermudagrass (Cynodon dactylon) lawn used
occasionally asapracticeband field. The soil wasHanford sandy
loam. Higtorically, thesitewas not fertilized or maintained during
the winter months. Typical turf maintenance practices during
the active growing season (April - October) included mowing
2x/mo and sprinkler irrigation 3x/wk. The site was infested
throughout with two weeds, annual bluegrass (Poa annua) and
crabgrass (Digitaria sanguinalis).

Plotswere 10 ft x 18 ft arranged in arandomized compl ete block
design with 8 replications/treatment. Fertilizer and steer manure
(SM) treatments were applied to yield 4 |b actual nitrogen (N)/
1000 ft?/yr, atypical N fertilization recommendation for minimal
maintenanceturfgrass (9). Singleapplicationsof SM and slow-
release fertilizer (Once, 34-0-7, Sierra Ag Chemical Co.) were

made in October 1994, 1995, and 1996. Ammonium sulfate
applications (21-0-0) were made quarterly each year in October,
April, July, and September.

The compost was derived from 50% green waste and 50%
biosolids. Laboratory analysisyielded 30% organic matter (OM),
1.4% N, 0.99% P, 0.66% K, 0.14% ppm Na, and 60.1% ash.
Single compost applications were made yearly in October at
depths of 1/8, /4, 1/2 and 1 inch. Assuming a 15% N release
rate, it was estimated that the 1, 1/2, 1/4, and 1/8 inch compost
topdressi ng treatments supplied 8 1b, 4 1b, 2 1b, and 1 Ib actua
N/1000 ft', respectively. Compost treatmentsincluded multiple
applicationsto equal atotal of 1 inch compost/yr (8 b actual N).
Either 1/2 inch was applied 2x/yr in October and July or 1/4
inch was applied 4x/yr in October, April, July, and September
(Table 1). Costswere estimated as reported in Table 1.

Turfgrass quality and color were evaluated visually on arating
scale that ranged from 1 to 9 with 9 being most desirable. A
rating of 5 was considered marginally acceptable (2, 5). Turf
quality included stand uniformity, density, color, presence/
absence of weeds, and overall visual appeal. Onset of dormancy
in late fall and shifts in weed populations (% surface area
occupied by weeds) were observed and recorded.

Total N content in clippings and soil, soil OM, thatch
development and clipping yield were measured. Grassclippings
were collected from each plot in July 1996 and weighed (Ib dry
matter/acre) to determineyield (7).

An analysis of variance (ANOVA) was conducted with
significance determined by theleast significant difference (LSD)
and variation in the study determined by calculating the
coefficient of variation (CV%).

Results and Discussion

Turf Quality. Turf quality isreported in Table 2 and Figure 1.
The highest turf quality was observed in plots receiving the 1/4
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Figure 1. Compost effect on turf quality.
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inch compost application quarterly (Fig. 1); however, resultsfrom
the 1/8 and 1/4 inch compost topdressing treatments were not
significantly different from the fertilizer and SM treatments
(Table 2). Compost topdressings of 1/2 and 1 inch buried the
turfgrass, which lowered quality for several monthsuntil the turf
recovered. Theserateswere determined to betoo much to apply
at onetime. Untreated check plotsaveraged a 3.6 quality rating
over all seasons. At each rating date, they were visibly thinner,
lessgreenin color, and lower in overall appeal than treated plots,
with the following exceptions: In November 1994, one month
after treatments began, there were no significant differences
among all treatments. In November 1995, the ammonium sulfate
and 1 inch compost treatmentswere significantly lower in overall
quality and no different from the check, respectively.

Turf Color and Dormancy. Turf color and dormancy are
reported in Table 3 and Figure 2. The three-year average over
all seasons revealed that all treated plots were greener in color
than the untreated check plots, and the onset of winter dormancy

Table 1. Compost and fertilizer treatments and costs.

inch compost treatments. All experimental
treatments did green up more quickly than
the check. Theonset of dormancy was delayed, presumably due
tomoreavailable N in the compost, and, maybe, heat absorption
due to the darker color of the compost.

One objective had been to clarify the relationship between %N
in clippings and theturf’ svisual quality color ratings. Whilethe
relationship was not clear-cut, the general trend was that the
higher the %N in the clippings, the better the visual color ratings;
however, in July the best color ratings were found in the 1/4
inch compost treatment applied 4x/yr, not the 1/2 inch treatment
applied 2x/yr, even though the latter yielded the highest %N in
clippings (data not presented).

Weed Populations. Weed populations are reported in Table 4.
Annually, two weed population peaks were observed, both
associated with the winter and summer peaks of P. annua and
Digitaria sanguinalis, respectively. Weed populations were
lowest in all plots in November because, at this time of year
which was between the summer and winter annual weed growth

(per 1000 ft?/yr)

Pounds Costof Pounds Cost of icatian? Total
Cost of Application
Treatments Product Material N 11bN PP Cost
Check
Steer manure’
-bag 1555 $27.75 4 $6.94 $2.34 $30.09
-bulk 1555 $12.25 4 $3.06 $2.34 $14.59
Slow release fertilizer (Once®) 12 $10.08 4 $2.52 $8.00 $18.08
. $32.00
Ammonium sulfate 20 $ 2.80 4 $ .70 ($8.00 x 4 applications/yr) $34.80
Earthwise Organics Nature’s Yield Compost*
1/8” 555 $6.52 1 $6.52 $ .81 $ 7.17
1/4” 1110 $13.04 2 “ $1.65 $14.57
1/2” 2220 $26.08 4 $3.30 $29.15
1" 4440 $52.17 8 $6.60 $58.30
" oas $6.60
1/2" x 2 applications 4440 $52.17 8 ($3.30 x 2) $58.30
" oas $6.60
1/4” x 4 applications 4440 $52.17 8 ($1.65 x 4) $58.30

“Application costs were determined by surveying landscape applicators and averaging their price quotes, which were $3.00 per ton
for compost and manure with a minimum tonnage purchase and $8.00 per 1000-square feet for fertilizers. These figures do not
include overhead and profit expenses incurred by private application companies.

YSteer manure could be purchased by the bag or in bulk by the cubic yard. It was 0.86% N and we assumed a 30% release rate.
“Compost cost was $23.50 per ton.



Cadlifornia Turfgrass Culture

Vol. 51, Nos. 1-4, 2001

Table 2. Compost effect on turf quality”.

Check?® SM SRF AS 1/8" 1/4" 1/2" 1" 1/4"x 4 1/2"x 2 LSD .05 CV %
Nov-94 5.1 4.9 5.1 5.4 4.8 5.4 6.0 4.3 5.5 6.0 1.1 20.1
May-95 4.0 5.1 5.3 5.8 5.1 6.1 5.9 6.9 7.9 6.4 0.9 15.8
July 2.9 4.0 4.6 4.0 3.9 4.6 5.5 6.2 7.1 5.8 0.9 17.8
Aug 3.1 5.0 4.1 5.8 4.0 4.8 5.0 5.3 7.6 7.0 0.8 15.6
Nov 2.9 4.4 4.4 3.9 4.1 4.7 6.5 3.8 5.8 5.9 1.1 22.7
May-96 3.6 4.9 4.5 5.1 4.6 5.0 5.9 5.6 7.1 6.1 0.7 12.5
July 4.3 5.0 5.4 6.1 5.0 5.1 54 5.8 7.0 3.3 0.6 11.9
Sept 5.9 5.5 5.9 5.4 6.0 5.5 5.9 5.0 4.9 4.9 0.9 16.6
Nov 2.8 4.4 3.9 3.8 3.8 4.3 3.4 1.3 6.1 5.0 0.9 24.4
May-97 2.3 5.5 6.9 3.8 3.8 4.6 5.2 7.1 8.9 7.5 0.8 18.5
July 2.8 5.3 6.3 4.4 4.3 4.1 4.1 5.5 6.8 5.8 0.8 15.6
Sept 3.4 6.0 5.1 5.9 4.1 4.9 4.6 6.3 7.6 6.8 0.8 15.1
Average 3.6 5.0 5.1 4.9 4.4 4.9 5.3 5.2 6.9 5.9
Table 3. Compost effect on turf color”.
Nov 4.3 5.1 4.3 4.1 5.1 5.4 6.8 7.4 6.1 6.8 0.9 17.0
Mar-95 3.0 4.3 3.3 3.4 4.0 4.3 5.0 5.6 4.4 5.1 0.7 17.6
May 3.1 5.4 4.9 5.8 4.8 6.3 7.1 7.6 8.4 7.0 0.8 13.7
Dec 2.4 4.8 3.8 3.0 3.6 5.9 7.8 8.0 6.9 8.0 0.4 8.3
Mar-96 1.9 3.4 2.3 2.3 2.8 3.1 4.0 4.5 3.6 4.3 0.6 17.5
May 3.6 5.3 5.4 5.1 4.3 5.0 5.8 6.4 7.1 5.8 0.7 12.7
Nov 1.9 4.9 2.9 3.1 3.3 4.1 4.9 4.9 6.5 7.6 0.9 21.3
Mar-97 3.4 4.5 6.4 5.5 4.0 3.9 4.5 7.6 8.0 7.0 0.6 17.5
May 3.3 6.5 7.4 3.8 4.1 4.8 54 7.6 7.9 7.6 0.7 12.7
Dec 2.0 3.8 2.1 3.0 2.0 2.4 3.0 4.5 5.0 4.8 0.4 12.5
Average 2.9 4.8 4.3 3.9 3.8 4.5 54 6.4 6.4 6.4
Table 4. Compost effect on percent weeds".
Nov 33 26 64 35 53 44 29 0 40 23 15 45
Mar-95 66 69 74 67 79 71 66 35 77 57 16 24
July 43 45 40 21 40 34 38 46 16 38 14 38
Aug 67 43 47 28 58 46 39 41 4 13 16 43
Nov 40 25 22 28 25 19 6 10 24 13 18 84
Mar-96 72 68 86 58 89 65 36 24 23 27 14 26
May 49 48 41 40 44 41 30 30 10 25 14 38
Aug 72 61 44 63 71 79 85 72 14 28 15 26
Nov 11 9 9 12 23 9 6 4 7 8 7 74
Mar-97 77 72 86 83 81 83 39 6 66 24 17 28
June 83 76 6 58 64 54 64 21 5 32 16 35
Aug 78 23 21 62 7 70 85 45 10 49 14 27
Average 57 47 45 46 59 51 44 28 25 28

“Treatments: check = untreated, SM = steer manure, SRF = slow release fertilizer, AS = ammonium sulfate, compost

applications in inches.

YVisual rating scale for quality, where 1 = worst, 9 = best, and 5 = marginally acceptable.
*Visual rating scale for color, where 1 = least green and 9 = most green.
“Percent surface area of the plot (0-100%) occupied by weeds.

cycles, crabgrass was dying out and annual bluegrass was just
emerging. During the three-year experimental period, all
treatments, except the three 1-inch compost plots, had an average
of 44-59% weeds. The 1-inch compost applications averaged
25 to 28% weeds.

Winter Weeds. The 1/2 and 1 inch compost topdressed plots
averaged lower P. annua populations compared to all other
treatments, but very poor turf quality during the winter months
(Table 2). Thisresult may be explained by the mulching effect
of the excess compost that covered weed seeds, reducing or
delaying germination. P. annua populationswere highest in the
check, fertilizer, and 1/8 and 1/4 inch compost treatments (see
Marchratingsin Table4). The 1/4inch compost treatment failed
to reduce P. annua in winter because there was no mulching
effect from this treatment, unlike the heavier compost
applications.

Summer Weeds. The 4 applications of 1/4 inch compost averaged
the lowest in crabgrass weed populationsin the summer (Table
4). Thislight, frequent topdressing nourished the bermudagrass

turf regularly and gave it a competitive advantage over the
crabgrass. Although all plots were crabgrass-infested, all
fertilizer-treated plots averaged significantly lower percentages
of summer weeds than check plots, presumably because of the
competitive bermudagrass growth response to fertilizer
treatments.

Thatch and Organic Matter in Soil Samples. Thethatch layer,
which consists of compressed green tissue and ol der tissue (stems,
rhizomes and stolons), was easy to see and measure because of
the color difference between it and the darker OM layer directly
below it. No significant differences occurred in thatch
development for all treatments.

Yield of Grass Clippings. The highest grass clippings yield
was observed with the 1/4 inch compost treatment applied
quarterly (Table5). Clipping yieldsassociated with slow-release
fertilizer, ammonium sulfate, 1/2 inch compost applied 2x/yr,
and 1 inch compost applied once/yr were not significantly
different from each other but were all significantly lessthan the
yields from the 1/4 inch compost topdressing treatment applied
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Table 5. Compost effect on grass clipping yield.

Grass yield

Ibs DM/acre®
Check 240.0 f
Steer manure 434.3 de
Slow release fertilizer 590.9 bc
Ammonium sulfate 508.8 «cd
1/8 inch 270.4 f
1/4 inch 360.9 ef
1/2 inch 320.5 ef
1inch 703.6 bc
1/2 inch x 2 701.3 bc
1/4 inch x 4 1115.0a
LSD .05 144.0
CV % 27.5

“Average of June and July 1996.
Mean comparisons among treatments was by LSD (P<0.05).

quarterly (Table 5). These results were somewhat unexpected.
One explanation may bethat the 1/4 inch compost applied 4x/yr
was|east disruptive to bermudagrass growth because turf crowns
and foliagewere not buried by thiscompost layer. Alternatively,
the sustained N release from the quarterly, fresh compost
applications may favor consistent and vigorous growth of
bermudagrass throughout the season, yielding the highest

clippings.

A high clipping yield associated with rapid growth is not
necessarily desirable. Rather, asustained rate of moderate plant
growthispreferred. The plotstopdressed with 1/4 inch compost
quarterly would have benefitted from amore frequent than weekly
mowing schedule because of their rapid growth rate. The very
high clipping yield observed in these plots may be a negative
characteristic, although these plots performed with consistently
high quality ratings throughout the year.

Conclusions

Compost topdressing applied on municipal bermudagrass
turfgrass sites can have cultural benefits. Overall, consistently
higher turfgrass quality ratings and lower summer weed
populations of crabgrass were found when 1/4
inch compost topdressings were applied 4x/yr
(Octaber, April, June, and August). However, a
high clipping yield was observed with this

Interms of application and material costs, compost issignificantly
more expensive per b N than synthetic fertilizers but comparable
to SM. Compost application costs are based on tonnage, rather
thanthe areato betreated. Thus, the cost of applicationincreases
significantly astherate of topdressing increases. However, the
environmental benefits associated with landfill reduction,
reduction in herbicide applications, and beneficial reuse of
community compost may more than offset the increased costs
associated with applying compost.
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Figure 2. Compost effect on turf color.

treatment. Infutureresearch, it would be prudent
to test if a 1/4 inch compost topdressing applied
2 or 3x/yr would yield the same positive cultural
benefits, including (1) increased turf quality
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and color throughout the year compared to the
check, but were insufficient to improve turf

Color Rating
R N W A U1 O N ®© ©

1995

performance to a higher standard. One inch

applied at one timeis not recommended because Nov

Mar Apr Mar Apr Mar Apr

Dec Sept

it resulted in a very low quality turf for severa

fertilizer —gg—1" —p—1/2" —@—1/4"

1/8" —¢—check

months until the organic matter that smothered
the turf filtered into the soil profile.

Rating scale was 1to 9 with 1 =least green, 5 = marginally acceptable, and 9 = most green.



Cadlifornia Turfgrass Culture

Vol. 51, Nos. 1-4, 2001

Golf Courses and the Environment

Ali Harivandi*

The tremendous increase in the game of golf within the past
decade has caused a worldwide building boom of new golf
courses. Asgolf courses proliferate, with their large expanses
of mowed grass, trees, and shrubs, aswell astheir considerable
non-maintained but plant-covered areas, the general public
increasingly asks about potentially negative impacts of golf
course management practices. Specifically, the public is
guestioning the use of pesticidesand fertilization on golf courses,
as well as the potential for water wastage. In addition to
guestioning the volume of irrigation water required for these
courses, people express concern about the contribution of golf
course management practicesto pollution of ground and surface
waters and to air pollution via maintenance machinery.

Additionally, some claim golf course development has led to
deteriorating biosystems, since native (or resident) plants and
animal sare often replaced with imported, synthetically-managed
species. The following list summarizes the most-often cited
potentially negative environmental impacts attributed to the
devel opment and management of golf courses:

» Wildlife habitat/native plants degradation
* Soil and water contamination (fertilizers, pesticides, fuel, etc.)
» Water use (waste)

» Waste generation

* Urbanization of vicinity

Many organizations in the USA are actively addressing these
concerns. Leading theway, the United States Golf Association
(USGA) has supported more than 100 studiesin environmental
research over the past fifteen years. Additionally, the Golf Course
Superintendent Association of America (GCSAA), the
Professional Lawn Care Association (PLCAA), Sports Turf
Manager’'s Association (STMA), the Turf Producers
International (TPI), land grant universities and Cooperative
Extension Services, American Society of Agronomy, Crop
Science Society of America, and many other Associations are
working to better understand environmental issues associated
with turfgrass and golf courses.

Thecurrent trend ininternational golf coursedesignistoincrease
the areas of natural (native/resident) vegetation within acourse
andtoincreasewildlife habitat in areas of the coursethat seldom
come into play. This can be accomplished even in areas
previously planted to non-native species by reducing or
eliminating irrigation, fertilization, pesticide application, and
mowing. As they create habitat and sanctuary for wildlife,
courses often find it possible to save money and labor that can
be better used elsewhere on the course.

One program, noteworthy for its efforts to improve the
relationship between golf and the environment, isthe Audubon
Cooperative Sanctuary (ACSP). This program will assist any

golf courseinterested in enhancing the environment; it currently
lists over 500 participating coursesin the USA.

As a cooperative effort between USGA and the Audubon
International, ACSP' s purposeisto enhance and protect wildlife
and water resources and to increase public awareness of the
positive contributions that golf courses can make to the
environment/community. ACSP capitalizeson thefact that most
golf courses already provide havens for wildlife through open
spaces, greenbelts, and natural sanctuaries. The program also
givesgolf coursesthe opportunity to participate in conservation
projects.

Elements of the ACSP program include:

« Enhancing wildlife habitats on existing and future golf courses
by providing adviceto golf course managersabout ecologically
sound golf course management.

+« Encouraging golfers, golf course superintendents, golf
officials, and the general public to participatein conservation
programs.

+ Recognizing golf courses as important open spaces and golf
course managers as participantsin environmentally responsible
projects.

+ Educating the public and the golfing community about benefits
of golf courses and the important role they can play in uniting
the urban and wildlife environment.

Golf course superintendents play an active role in addressing

golf courseissues asresponsibly and professionally as possible.

Of primeimportanceisidentifying current management practices

that could be made more environmentally friendly. Effortsshould

be made to:

o Conserve water through efficient irrigation;

o Limit the use of pesticidesand synthetic fertilizersas much as
possible;

o Increase the area of golf courses devoted to native or
naturalized vegetation and wildlife habitat;

o Recycle green waste and grass clippings,

o Recycle/contain hazardous waste;

o Usereclaimed water for irrigation whenever possible.

Itisalsoimportant for golf course superintendentsto learn about
the environmental benefits of the plant material, i.e., turfgrass,
which they maintain. Suchinformation will allow development
of an effective public education program within their community.
Thefollowing positive aspects of turfgrass may be highlighted:

1. Turfgrasses reduce soil erosion and control dust pollution.

2. Turfgrasses can improve groundwater recharge and quality.

3. Turfgrasses reduce runoff and thereby reduce surface water
pollution.

4, Turfgrasses improve the soil ecosystem through continuous
deaths and regeneration of roots and other plant tissue.

1Environmental Horticulture Advisor, Alameda, Contra Coast, and Santa Clara Counties, University of California Cooperative Extension.
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5. Large expanses of turfgrass (such as those found on a golf
course) moderate temperature fluctuations and improve air
quality in acommunity.

6. Turfgrasses effectively revegetate disturbed sites (e.g.,
building golf courses on abandoned landfills, rock quarries,
or mining sites).

7. lrrigating turfed sites (especially golf courses) provides a
primary meansto reclaim avaluable community waste: treated
sewage water (reclaimed water).

8. Turfgrasses provide excellent playing surfaces for various
sports(e.g., golf, soccer, etc.), thereby enhancing the physical
and mental health of acommunity.

9. Turfed sites (e.g., golf courses, parks) improve community
aesthetics.

10.Turfgrasses used for various sports (especially golf) can
contribute significantly to alocal economy.
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Sports Turf Management Practices:. Mowing and Aeration

Sephen T. Cockerhamt

Sportsfield usein our modern society isafunction of the attention
givento recreation, organized sports, and physical fitness. Two
management practices that are regularly performed on heavily
used sports fields include mowing and aeration.

Mowing

How tall the grassis permitted to grow and the cutting height
can influence the success of the sportsfield (Table 1). Removal
of morethan 40% of thetop inasingleclipping stopsroot growth.
The larger percentage of foliage removed, the longer period of
time the root growth remains stopped. The rule of thumb isto
mow frequently enough to removelessthan 1/3 of theleaf blade
at one time to prevent the root growth from being completely
stopped.

M owing reducesrhizomeweight and number. Sincetherhizomes
of many species are important to rejuvenation, spreading, and
recovery frominjury, anything detrimental can eventually reduce
turf density. Tillers behave as if they were individual plants.
Severe clipping reduces the number of tillers being initiated,
which, aswith therhizomes, eventually decreasestheturf density.
Bentgrass and bermudagrasswill tolerate more severedefoliation
than species such as Kentucky bluegrass. Since many of the
bents and bermudas have a prostrate growing habit, the low,
closely overlapping leaves permit alarger percentage of green
foliage to remain after mowing. A relatively high level of
photosynthesis continues and root growth ismaintained. Over a
period of time, root growth may exceed food production from
the reduced leaf area and carbohydrate reserves can become
depleted. Bermudagrasstakesalittlelonger to go downhill than
other species, which allows the sports turf manager to get
performance from the grass for alonger period of time.

As might be expected, temperature decidedly influences the
impact of mowing on the entire plant. Unclipped Kentucky

1Superintendent, Agricultural Operations, University of California, Riverside.

bluegrass grows better at relatively cool soil temperaturesinthe
mid-60s than at warm (80° F) soil temperatures. Clipped
Kentucky bluegrass grows better at the warm temperature than
at the cool temperature. The samerelationship istruefor warm-
season grasses, except at slightly higher temperatures. The
differencein plant growth between thelow soil temperature and
the high soil temperature is less with the clipped turf than with
the unclipped.

Clipping has more influence on plant growth than soil
temperature. Eventhough root growthisslowed just by clipping,
when the temperature increases, root growth dramatically
decreases as the mowing height is lowered. This reduction in
the root system is an important factor in making warm weather
turf management thetricky art that itis. Thisiswhy it haslong
been a rule of thumb for turf managers to raise the mowers as
summer approachesand lower theminthefall and spring. Since
mowing and mowing height intensifies the effects of
temperatures, good irrigation practices become extremely
important. With the shortened root system, the turf is actually
more susceptible to drought injury than direct heat injury. Low
mowing produces denser turf and a faster playing surface but
results in a shorter root system. Cool-season grasses kept at a
high mowing height then mowed low have better traffic tolerance
than grasses kept short, then allowed to grow tall. Mixtures of
perennial ryegrass and K entucky bluegrass perform better under
these conditions than Kentucky bluegrass alone. Recovery of
bermudagrass subjected to severe wear is essentially the same
whether maintained at .25 inch or .75 inch.

Scal ping the sportsfield has anegative effect on the appearance
and surface playability. Theremoval of verdure, (thetop growth
left after normal mowing), by mowing or traffic, significantly
lowersfooting. Astemperature coolsin the latefall, care must
be taken to avoid scalping warm season grasses. Color can be
removed simply by mowing too low.
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Table 1. Effect of Mowing Height on Turfgrass.
Mowing Height

Lower Higher
Carbohydrate production Decrease Increase
Rooting depth Decrease Increase
Blade width Decrease Increase
Rhizome/stolon no. & wt. Decrease Increase
Rhizome/ stolon internode Igth Decrease Increase
Turf vigor Decrease Increase
Plant size Decrease Increase
Thatch Decrease Increase
Puffiness Decrease Increase
Durability Decrease Increase
Shoot density Increase Decrease
Speed Increase Decrease

Mowing patterns. The aestheticsof asportsfield canbegreatly
enhanced by creating ribbon or striping mowing patterns. This
is often done to give a unique detailing to the field showing all
that the management team is proud of the facility.

The pattern is usualy created by mowing. Reel mowers with
rollersare easiest to pattern. The sportsturf manager canincrease
the intensity of the pattern with brushes or adrag mat.

Field repair and other problems can often be masked by anintense
pattern. Crosshatching squaresistheeasiest to apply. Thefirst
passes, at least, must be laid out with string to assure straight
lines. Many managerswill string out every other passto be sure
the patternistrue.

Aeration

The mechanical pressure applied by sports traffic, especialy
cleated shoetraffic, resultsin varying degrees of soil compaction
and surface sealing. Compaction on turf occurs primarily inthe
upper inch of soil or so and shows up in reduced rooting depth
when the soil ismoist and areductionin total root growth when
the soil isdry. Spring sportstraffic causes more soil compaction
than fall or winter traffic, possibly because soil moisture tends
to be highest in the spring. Traffic also causes sealing by
compacting the mat, thatch, and organic matter on compaction-
resistant sand rootzone media.

Turfgrass does not grow well in compacted soil or rootzones
that have a sealed surface. Sports turf performance is reduced
proportionately with increasing compaction. Water movesinto
the soil very slowly, considerably slower than precipitation from
rain or irrigation. Runoff occurs quickly testing the surface
drains. Once the soil iswet, it does not drain well and does not
allow oxygen exchange. The soil beginsto sour from anaerobic
activity. The soil and sand has blue colored streaks and pockets
and astrong sulfurousodor. A game played on awet compacted
soil will stir up the anaerabic soil and the players complain of
feeling ill from the odor. Compaction is the most significant
impact of sportstraffic and asaresult the most important factor
to control.

Compaction and sealing that results from sportstraffic does not
occur uniformly over the entire field. The traffic patterns of

each sport are indicators of areas that need attention. Turf
damage to game activitiesis more severein the compacted and
sealed areas.

Field hardness increases with increased compaction. Hardness
is a change in the feel of the field for performance and can
contribute to injuries. The difference in the surface caused by
hard spots affects the play in the running and reaction of aball.

Sports fields are also subject to other types of traffic. Events
usually end up causing compaction. V ehicles moving acrossthe
turf to erect stages, seating units, and sound towers are heavy
and make a lot of trips. Mowers, sweepers, and sprayers are
heavy and even with turf-type tires they cause compaction. As
time nears for abig game or opening day, nervous maintenance
crewsfeel the need to do something so thereisatrend to double
cut, triple cut, and sweep and maybe even roll atime or two.
Thereisenough traffic onasportsfield. Itisin everyone' sinterest
to protect the turf by thinking twice before walking or driving
onthefield.

Safety, playability, durability, and aesthetics of the sports field
depends upon controlling compaction to achieve surface
uniformity. Compaction is controlled by prevention, including
not allowing traffic on thefield or by building biomassto cushion
the soil, and by cultivation of the sealed layers.

Core cultivation is the tilling of the soil to provide aeration
without destroying the turf. It is used to (1) relieve soil
compaction, (2) relieve surface sealing, (3) aid in thatch control,
(4) disrupt undesirable soil layers, (5) prepare for overseeding,
(6) enhance fertilizer and pH amendment applications, (7)
stimulate turf density by severing stolons and rhizomes, and (8)
aid in soil modification.

Soil and sand sports fields should be core cultivated at least in
early spring, summer, and fall to reduce localized dry spots and
promote turf growth. Severely compacted fields need frequent
aeration. On compacted fields that are particularly hard, this
may require repeated core cultivation treatments followed by
irrigation to eventually get adequate penetration. Practicefields
receive more use than gamefields and areimproved by frequent
treatments.

On asportsfield, gameswill be played on awet soil. The sports
turf manager has a couple of tools for usein drying the surface
for agame. A drying compound, such as calcined clay worksto
some extent. Althoughitisvery damaging to the soil structure,
and, agronomically, core aerating wet soils is not a generally
accepted practice, in an emergency core aerating wet soil can
help drying. Muddy soil must be allowed to dry enough to
support a vehicle before coring. Coring wet soil will create a
tine-sole on the inside of the hole surface and the soil texture
will be compromised, which will restrict soil permeability. It
will be necessary to core again when the soil dries.

Dragging thefield with asteel mat after aeration to breakup the
cores and work soil back into the holes will help reduce thatch.
Core cultivation may reduce turf quality dueto turfgrass crown
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injury and loss, may increase turf susceptibility to cold injury,
and may increase weed encroachment. Overall, thereisageneral
improvement of turf quality with compaction relief, increased
infiltration rate in many soils, and opening to the sun to warm
the soil.

Core cultivation can be performed with a drum aerator using
open and hollow tines or by a vertically operated hollow tine
aerator. Asthetineis pushed into the turf the soil forces the
previous core out of the tine contributing to acultivation sole or
athin compacted soil layer.

Solid tines are used to shatter the soil bel ow the surface and the
processisknown as shatter coring. Thisismost effectiveondry
soil; wet soil does not shatter, but does compact. Properly used,
thereis essentially no turf performance difference between the
use of the hollow tine core and solid tine core.

Spiking and slicing are effective to increase infiltration and
reduce surface crusting. Spikesarenail-like steel tinesand dlicers

areflat steel triangles. The penetrationisgenerally shallow and
the openings small, thereby not disturbing the turf surface.
Spiking and dlicing are quick temporary operations that can be
performed just before agame. A tine harrow used in turf isa
flexible structure similar to a chain with tines on one side and
chain-like on the other. Normally, it is used to scarify with the
tines or relieve compaction. Turning it over with the smooth
side down it can be used to breakup aeration cores with no
damage to the turf. With the tines pulled over the surface, the
harrow will disturb the turf considerably.

In conclusion, mowing isthe defining action that makes agrass
swardinto aturf. Thereisalabor commitment and the equipment,
the mowers, isexpensive to buy and maintain. How the mowing
is done has a significant bearing on the aesthetics and
performance of theturf. Of similar importance, aeration by core
cultivation relieves soil compaction, relieves surface sealing, and
aidsin thatch control, to name afew advantages of the process.
Both mowing and aeration programs are important primary
management practices for all sportsturf facilities.

WARNING ON THE USE OF CHEMICALS

Pesticides are poisonous. Always read and carefully follow all pre-
cautions and safety recommendations given on the container la-
bel. Store all chemicals in their original labeled containers in a
locked cabinet or shed, away from food or feeds and out of the
reach of children, unauthorized persons, pets, and livestock.

Recommendations are based on the best information currently avail-
able, and freatments based on them should not leave residues ex-
ceeding the tolerance established for any particular chemical. Con-
fine chemicals to the area being treated. THE GROWER IS LEGALLY
RESPONSIBLE for residues on his crops as well as for problems caused
by drift from his property to other properties or crops.

Consult your County Agricultural Commissioner for correct methods
of disposing of leftover spray material and empty containers. Never
burn pesticide containers.

PHYTOTOXICITY: Certain Chemicals may cause plant injury if used
at the wrong stage of plant development or when temperatures
are too high. Injury may also result from excessive amounts of the
wrong formulation or from mixing incompatible materials. Inert in-
gredients, such as wetters, spreaders, emulsifiers, diluents and sol-
vents, can cause plantinjury. Since formulations are often changed
by manufacturers, it is possible that plant injury may occur, even
though no injury was noted in previous seasons.

NOTE: Progress reports give experimental data that should not be
considered as recommendations for use. Until the products and
the uses given appear on a registered pesticide label or other le-
gal, supplementary direction for use, it is illegal fo use the chemi-
cals as described.
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