











Hybrid turf systems for more wear tolerance on soccer pitches

Nonn, H.

Introduction

atural turf on soccer pitches has

to withstand a lot of stress. Com-
pression and shear forces compact the
root zone and damage the turfgrasses
especially in the mainly used areas.
This leads to lower sward density and
uneven playing surface with the effect
that appearance and performance de-
crease. These disadvantages can be
minimized by stabilizing the root zone
mix and/or sward. In addition, stabi-
lized soccer pitches, called “hybrid
turf”, could be an alternative to the ex-
pensive and often problematic fully ar-
tificial turf over rubber infill.

About 50 years ago products like En-
kamat, Austria-Grasvlies and turfgrass
protection mat Point 15R were intro-
duced in the market. None of these
products was successful.

During the last two decades different
systems entered the turfgrass mar-
ket. These systems can be divided in
two groups: systems that stabilize
the root zone mix, and systems that
combine a stabilization of the root zone
with the sward. Practice has shown
that, regarding sport performances,
there are differences between these
systems. To understand these differ-
ences a closer look to the construction
and the components of the systems is
necessary.

Systems to stabilize the
root zone mix = hybrid root
zone mix

In these systems plastic fibres or plas-
tic grids are added to the root zone
mix. The root zone is mainly based
on sand and fibres/grids are mixed in
outside of the pitch. After installing the
root zone mix the turf is sown with a
mixture of Lolium perenne and Poa
pratensis, or sometimes up to 100 %
of Lolium perenne. Brand names* for
hybrid root zone mixes are Netlon Ad-
vanced Turf, Fibreturf, Fibrelastic or
Terrasoil Advance.

*

registered brand names in this report are
not marked with ®
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Netlon Advanced Turf contains plastic
grids in the root zone mix. It is mainly
used for event areas, parking areas and
approaches.

Fibreturf is a mixture of a special sand
based, root zone mix and non-elas-
tic polypropylene fibres. Fibrelastic is
based on Fibreturf but with additional
elastic polypropylene fibres. Both root
zone mixes are mainly used for soccer
pitches.

Terrasoil Advance is based on the root

zone mix Terrasoil containing approx.
18 cm long polyethylene fibres which
are randomly distributed in the soil.

Fig. 1: Intensively used area on Terrasoil
Advance root zone mix with nearly no
grasses but even surface.

Fig. 2: New constructed soccer pitch with
Fibrelastic root zone mix stabilizing root
system and surface.

Systems to stabilize the root
zone mix and the
sward = hybrid turf

GrassMaster was introduced 20
years ago as the first system to stabi-
lize sward and root zone. In a special

sandy root zone mix tufts of PE-fibres
are grooved 16 cm deep in a distance
of 2 cm. Fibres stay 2 cm above the
surface to stabilize grasses.

XtraGrass, developed in the Nether-
lands, uses an artificial turfgrass mat
partially biodegradable. The mat with
its 70 mm long tufted PE-fibres is in-
stalled on the root zone mix, filled with
approx. 5 cm root zone material and
seeded.

PowerGrass is the newest develop-
ment in hybrid systems. A woven, not
degradable, permeable for roots, wa-
ter and air, artificial turfgrass mat with
45 mm long PE-fibres is placed on the
root zone. 25 mm of root zone material
is added and seeded. The fibres sta-
bilize the roots and protect the plant
crown and the grass leaves.

All hybrid turf systems are mainly
used for soccer or similar turf sport
events.

Fig. 3: Hybrid turf system PowerGrass:
stabilization mat in the root zone, filled
with 2.5 cm root zone mix.

Fig. 4: Soccer training area: Sward injuries
on PowerGrass (top left) compared to not
stabilized turf (down right).
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Construction costs

All these systems, on top of the costs
for a solid and well draining soil foun-
dation, require the following additional
financial efforts (averages for a soccer
field, pre-tax):

Netlon Advanced Turf: | + 400,000 €
Fibreturf: + 200,000 €
Fibrelastic: + 300,000 €
Terrasoil Advance: + 60,000 €
Grassmaster: + 300,000 €
XtraGrass: + 300,000 €
PowerGrass: + 150,000 €

Maintenance of hybrid
systems

All maintenance actions have to keep
and to optimize wear tolerance as well
as the stabilizing system for a long
time. This means that all actions, ex-
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cept topdressing, necessary to main-
tain an excellent soccer turf have to be
applied intensively.

Topdressing is prohibited or strictly
limited due to the fact that the fibres
will be buried and thus taken out of
function. Effects of sanding have to
be replaced by grooming, scarifying,
sweeping and matting. Coring with
solid tines is possible in all systems,
hollow tines shall not be used be-
cause they cannot penetrate into the
root zone or they would damage the
stabilizing materials. Regeneration of
the sward has to be done by recur-
rent overseedings because inset with
sods or plugs is not possible. Thicker
sods of XtraGrass and PowerGrass are
available and may be used for new in-
stallation or partial repair such as goal
or penalty area.

Conclusion

Due to their stabilization, hybrid root
zone mixes and hybrid turfs provide the

chance to increase sports turf usage
and quality but they cannot reach the
yearly use intensity of an artificial turf
because grasses pose a limit to the
wear tolerance.

In practice, the hybrid turf systems
can stand increases of up to 2 hours
per day of usage compared to not
stabilized turf, with good turf density
and surface evenness. This increase
of usage is sufficient for most of the
football clubs and therefore these sys-
tems are a real alternative to artificial
turf.
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Characterisation of organic matter dynamics in sports turf

Evers, M. and A. Wolleswinkel

Background

Asports turf rootzone undergoes dy-
namic changes as plants and root
systems grow, mature, and die. The
debris of organic matter created in this
cycle is deposited in the upper part of
the rootzone. This process of organ-
ic matter accumulation, referred to as
organic matter dynamics, has a major
impact on the soil physical properties
of the rootzone. Appropriately manag-
ing this cycle will lay the foundation for
healthy turfgrass, and failure to do so
can lead to many secondary problems
(Hartwiger, 2004). Research done by
CARROW showed that reduced oxy-
gen levels, caused by the accumulation
of organic matter in the surface zone, is
the primary cause of many secondary
problems experienced in sand-based
root zones (CARROW, 1998).

Introduction

Many researches have been done on
the organic matter build up in sports
turf soil. Also much knowledge is
available on how to control excessive
amounts of organic matter in a top
layer. However, much less is known
about the quality of the organic matter.
This quality is summarized in a CN-
ratio. The total organic matter formed
by the turf in combination with the
CN-ratio can give information about the
risk of thatch build up. It is expected
that different turf grass species will dif-
fer in CN-ratio of the shoots and roots
that could finally influence the CN-ra-

tio of the soil organic matter. With this
information the choice for specific turf
grass varieties and/or changes to the
maintenance programs can be im-
proved.

Materials and Methods

Growth medium: The trial field was ex-
ecuted over sub-grade of coarse sand
(383 pm) with 1.3% (LOI) organic mat-
ter covered with 15 cm topsoil (0-20
cm) of medium coarse sand (336 pm)
with 5.8% (LOI) organic matter, CN-ra-
tio of 18 and pH-KCI = 6.

Turf grass species: Lolium prenne (Lp),
Poa pratensis (Pp), Festuca arundin-
acea (Fa), Festuca rubra commutata
(Frc), Poa trivialis (Pt) and Descampsia
caespitosa (Dc).

Maintenance: ordinary for sports turf
pitches with a mean mowing height of
35 mm. The annual NPK application
rate was roughly 120 kg N ha”', 50 kg
P,Osha'and 100 kg K,O ha™. Irrigation
was done in dry periods.

Trial setup: Randomized block design
with 3 repetitions. Unifactorial trial per
grass specie. Plot size: 1 x 2 m.

During the trial period 3 times a year
(Spring, Summer and Autumn) 20 soil
cores (0-10 cm depth) per plot were
taken for C,, and N, analysis in the
laboratory. At the same time from every
single plot the clippings were collected
for fresh weight analysis and C,..;; Nigta
and dry matter analysis in the labora-
tory. Dry matter analysis was done by

overnight drying at 70°C followed by
milling at 1 mm and drying at 103°C
(gravimetrical method). For the N,
analysis the elementary Dumas method
is used, C,., is measured via infrared
spectophotometry.

Turf grass shoot organic
matter

After full establishment Frc and Dc
gave the highest amount of C,, with
the lowest N, followed by Pt and Pp.
Lp provided opposite results (low Ciyy
with high N, content). As a result the
CN-ratio for Frc, Dc and Pp tends to be
higher than the CN-ratio of Fa, Pt and
Lp. In general there is a strong season-
al influence on the CN-ratio.

Turf grass rootzone organic
matter

CN-ratios of the soil show the tendency
to increase with Frc and Dc and a more
steady state with Lp and Fa. Pp and
Pt are more intermediates. It results in
more thatch build up with Frc, Dc and
Pt. Lp gives the lowest thatch build up.
As thatch build up by the turf grass on-
ly appears in the upper few cm of the
soil and the C,, and N, analysis is
done for the 0-10 cm soil layer (which
is a standard depth for sports turf) the
influence of the soil sampling depth
and the relatively high initial CN-ratio
of the soil weakened the overall results.
Nevertheless some trends at the end of
the trial are shown.

Soil CN-ratio (0-10 cm)

soil CN-ratio
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Conclusions

There seems to be the tendency that
turf grasses, like Frc, Dc and, to a less-
er extent, Pt and Pp, with a high fresh
and dry matter production, with rela-
tively high C, content and relatively
low N, content in the shoots, will give
a higher risk for thatch build up with in-
creasing CN-ratio of the soil than other
turf grasses.

There is a weak correlation between
CN-ratio of the turf grass shoot and
the CN-ratio of the topsoil. Pp shows
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the strongest correlation. It is expect-
ed that this correlation will be much
stronger in a more sandy soil with low-
er organic matter content and lower in-
itial CN-ratio.
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Report on the conditions of the soccer pitches in Germany

Albracht, R. and H. Nonn

Introduction

bout 25,000 lawn soccer pitches

in the Federal Republic of Germa-
ny have a size of more than 5,000 m?
(SPORTSTAETTENSTATISTIK, 2002).
Quality parameters as type of soil con-
struction and level of maintenance de-
cide about their usage and resilience.
The objective and repeatable evalua-
tion of the performance gives a prop-
er base to determine the necessary
measures for conservation or ameliora-
tion of the pitch.

Material and Methods

Since 2005 Eurogreen has used a
standardised questionnaire to evaluate
soccer pitches. Until the end of 2013
2,535 turf soccer pitches were evaluat-
ed on that base and the data were in-
terpreted. The results in this report only
show the data of the first pitch analy-
sis. Data of the following years, which
represent the development of the pitch
performance, are not considered. The
most important quality parameters are:

— type of soil construction;

— characteristics of the rootzone
(drainage, compaction, evenness);

— sward density and botanical com-
position;

— thatch, rooting, shear strength.

The evaluation of the data was done
by experienced turfgrass consultants
using visual methods, estimations and
easy to execute measurements.

Results

Soil construction (Figure 1): 50 % of
the inspected pitches have a soil con-
structed according to DIN 18035-4
(DIN, 2012). These are mainly pitch-
es built after 1974, after the launch of
this standard specification. The other
50 % are pitches neither constructed
according to the norm nor showing any
noticeable soil construction.

Water infiltration (Figure 2): 84 % of
the pitches offer a good to medium

4t ETS Conference 2014

®mDiN with drainage layer
BOiN, amended soll
anot CIN conform
mwithout

Bwithout
Omedium
mstrong

Fig. 1: Soil construction

Fig. 3: Compaction rootzone

mgood
Dmedium
®poor

N

. i

mwithout

Osmall-area

Oin partitions

@goal and penalty-area
Blarge-area

Fig. 2: Water infiltration

Fig. 4: Unevenness

OD/O b

100% -
90%
80% / m insufficient

o / (<75 %)
70% /
60% .
50% / Omedium :
(75 - <90 %)

40% /
30% & high
20% / (2 90 %;)
10% ]

cod afef:j onaty ared ‘\;\‘\dﬁe\d ide pands

Fig. 5: Sward density

> 75%
B>50-7T0%
025-50%
m<25%

m<1%
Bz1-10%
o=>10-20%
m=20%

Fig. 6: Ground cover sports turfgrasses
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water infiltration. Only 16 % are rated
as poor. This suggests that the pitches
have sandy root zones and/or efficient
drainage systems.

Soil Compaction (Figure 3): 30 % of
the root zone mixes are highly com-
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pacted and another 51 % are medium
compacted. This high proportion is an
indication of insufficient soil loosening
or angular construction materials, e.g.
Lava.

Ground Evenness (Figure 4): More than
half of the pitches show disrupting un-
evenness. This concerns especially
goal areas and penalty areas due to
their high usage.

Sward density (Figure 5): A dense
sward offers ideal properties for foot-
ball game and players. High densities
(> 90 %) are primarily found along the
side bands, in the goal area high sward
density is present in only 24 % of the
pitches.

Botanical composition (Figures 6 and
7): sports pitches should be covered
by high density turf of Lolium peren-
ne and Poa pratensis. Only 22 % have
more than 75 % of these species, in
fact 44 % of the pitches show less than
50 % of these two species. One third
of the pitches shows more than 10 %
broadleaf weeds and legume coverage.

Thatch (Figure 8): Thatch accumula-
tion up to 0.5 cm is acceptable. Most
of the pitches (64 %) comply with this
requirement. Only 12 % have thatch
layers more than 1.5 cm thick.

Rooting (Figure 9): Poor rooting (< 5
cm) is measured at only 16 % of the
pitches. Most of the fields (58 %) vary
between 5 and 10 cm, the middle and
lower zone of the vegetation layer.

Shear strength (Figure 10): The small
number (20 %) of pitches with high
shear strength correlates to the num-
ber of pitches showing more than 75

% of Lolium perenne und Poa praten-
sis (Figure 6). This indicates the impor-
tance of the right botanical composi-
tion regarding the quality parameter of
shear strength.

Conclusion

Generally all reviewed turf pitches offer
a good to medium potentials for soc-
cer. The good water infiltration match-
es the needs of the climate in Middle
Europe. Compaction of the rootzone,
unevenness and not suitable botanical
compositions are frequent. Mechanical
soil treatment, measures to increase
evenness and amendment of botani-
cal composition have to be intensified.
Quality parameters shown in this re-
port are useful tools for operators and
groundsmen to define the required ac-
tivities for preservation or amelioration
of their pitches.
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Multifunctional golf facilities as a driving force in implementing the
European Landscape Convention: a case study in Sweden

Strandberg, M., K. Schmidt, O. Skarin and L.-G. Bravander

Introduction and background

he European Landscape Conven-

tion (ELC) is the first European
agreement to specifically present the
landscape as a resource for multiple
uses and an important precondition for
sustainable development. The conven-
tion come into force 2004 and it is the
first agreement to be exclusively de-
voted to all aspects of European land-
scapes. The ELC was ratified by Swe-
den in May 2011. The ELC provides us
with a framework for developing the
landscape. It states that the landscape
is a shared asset and a shared respon-
sibility. The aim of the ELC is to pro-
mote people’s quality of life and well-
being by promoting European land-
scape protection, development, man-
agement and planning and to organise
European co-operation related to this.
The ELC has a holistic approach to cul-
ture, nature, outdoor activities, sports,
and economic development of a de-
fined area (ELC, 2013).

Europe’s landscape has faced more
habitat loss and fragmentation than
any other continent. This is a major
problem for biodiversity, ecosystem
services and outdoor recreation. Ex-
tensively managed turfgrass areas can
promote critical ecosystem services
and help to restore and enhance bio-
diversity in ecologically simplified land-
scapes such as agricultural and urban
land (EU 2011, STRANDBERG 2012a).
The development of multifunctional golf
courses as the core in a geographically
larger landscape can comprise estab-
lishment or conversion of facilities and
functions, with the aim of contribut-
ing to society’s many different values,
whether cultural, ecological, aesthetic,
social or economic (STRANDBERG,
2011; 2012b).

The area around Garnsviken and Sigtu-
na Golf Club, 2 km northeast of Sigtu-
na, Sweden, is a naturally defined area
where conservation values as well as
historical values and modern outdoor
activities are clearly represented. The
area is unique and contains a number
of different types of landscapes that
have conservational value, both from
the result of human activity and from
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natural origin. Sigtuna with its medieval
centre, is Sweden’s first and oldest city
dating back to 970 C.E.

The aims of the project are to:

@ use the local golf Club as a driving
force to improve the availability
and sustainable development of
the area containing cultural, nature
and recreational values as well as
economically viable activities in the
defined area at Garnsviken;

e implement an open democratic pro-
active “visionary planning process”;

e identify, promote and expand busi-
ness advantages of multifunctional
activities for the golf facility as well
as for the area stakeholders; and

e act as an “umbrella” project for all
initiatives in the defined area and a
coordinating platform for activities
aiming to develop the area.

Results

The first phase of the project shows
that a multifunctional golf facility can
be a practical hub and a good exam-
ple of cooperation on landscape issues
and an instrument in implementing the
ELC. The “visionary planning process”
used within the project is a key tool for
achieving shared responsibilities and
good, efficient cooperation between
more than 50 stakeholders represent-
ing authorities, institutions, developers,
associations and private individuals,
where all parties stand to gain. The co-
operation has been adapted to the re-
quirements and the specific challenges
facing golf and other interests in the re-
gion. It has also been interdisciplinary,
in other words encompassed a range
of interests such as local authorities,
national authorities, sports and recre-
ation groups, landowners, residents,
industry and others.

A golf course is an artificial environ-
ment where biotopes, such as pools,
ponds, extensively managed turfgrass
areas et cetera, which have decreased
drastically in the agricultural and pe-
riurban landscape, are restored and
provide threatened species with new

habitats. Inventories made at Sigtu-
na Golf Club of plants, insects, birds,
amphibians and bats show that the ar-
ea contains a vast biological diversity
(BRAVANDER & DRAKENBERG, 2008).
Many golf courses have revealed their
cultural monuments through setting
up information boards and installing
footpaths leading to these objects.
Through collaboration with the National
Property Board of Sweden, museums
and the local history society, the golf
club and stakeholders in the area have
obtained private, local and governmen-
tal guidance and practical and financial
support for renovating or preserving
ancient monuments and the history of
the area, for example, a number of cul-
tural buildings and locations at Viby By
and Wenngarn Castle.

The accessibility of golf courses varies.
This one has a policy to actively pro-
mote non-golfers to visit the course, to
experience the nature and culture, vis-
it the restaurant and try out golf at the
practice area. Within the project, three
seminars, based on visionary based
planning, have been arranged. In all,
about 100 persons have attended the
seminars. The first seminar gave a short
introduction to sustainable landscape
development and multifunctional golf
facilities. At the following workshop
75 persons defined 100 project ideas
that would be possible to conduct in
the area. During the second seminar
the auditorium took on the task to pri-
oritize among the 100 suggested pro-
ject ideas and came up with one idea
supported by everyone: enhancing the
infrastructure in the area in order to
make it more accessible. The first step
is to build a bridge, 3700 m long, for
walking and cycling, adjusted for dis-
abled persons. The bridge will be built
in the reed belt on the marsh between
the golf course hole number 16 and 17
and the open water of the lake. It was
decided that the first leg, 1450 m, will
be opened May 9t 2015.

Further actions underway and
intended

The project includes seven sub-pro-
jects within the defined geographic
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area. The aim is to develop the project
into an important forum for communi-
cation and action, involving all sub-pro-
jects and stakeholders in the area. As
a part of the project, the concept of
using multifunctional golf facilities as a
driving force and a hub for sustainable
landscape development will be spread
internationally to begin with in Europe,
Canada and China. The ambition is to
nominate the project for the Landscape
Award of the Council of Europe, the
objective of which is to reward exem-
plary practical initiatives aimed at suc-
cessful landscape quality objectives
on the territories of the Parties to the
Convention.
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Soil and vegetation characteristics of a golf course in a Southern

Russian floodplain

Gorbov S.N. and O.S. Bezuglova

Introduction

he natural soil cover of the Don-Ak-

say floodplain territory is a com-
pound polygenic soil system with var-
ious composition and complex soil
cover (POLYNOQOV, 1956; BEZUGLOVA
et al.,, 2012a). On the upland territo-
ries, formed by bedrock with light tex-
ture, there can be seen alluvial mead-
ow stratified soils (Fluvisols according
WRB) (WORLD REFERENCE BASE,
2006), on the lowland territories alluvial
meadow-boggy soil and alluvial-boggy
gley soil (Gleysols, according WRB).
However, the basis of soil cover mostly
consists of saline alluvial meadow soils
of various deep and heavy texture (sa-
linik Fluvisols according WRB).

Photo 1: Alluvial-meadow soil (Fluvisol).

Taking into consideration the given
information, the decision to construct
a golf course in this place was purely
determined by historical attractiveness
of the place and its proximity to the riv-
er Don. Ecological soil characteristics
were largely not considered, and soil
properties had little importance in the
selection of a place for the construction
of a golf course.

Materials and Methods

Research was conducted in the right
bank floodplain of the river Don, on the
territory of Starocherkasskaya village
(Rostov region, the South of European
part of Russia). Alongside with early
soil investigations (1936, 1956, 1977)
a fourth detailed examination was car-
ried out in 2003, prior to golf course
construction. More extensive soil ex-
aminations were carried out in 2005-
2007 during golf course construction.
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To do this a full profile pit was made in
the area of the future golf course, with
obligatory selection of soil samples
both horizontally and from the surface.
To classify the soils, specialists defined
its chemical and physical features with
the help of standard methods gener-
ally used in Russian Federation. Total
humus content was determined by us-
ing a wet combustion via a mixture of
potassium dichromate and sulphuric
acid at about 125°C. Soil salinity was
determined using the saturation extract
method following government stand-
ard #26424-85. Soil bulk density was
determined by the following method.
A metal cylinder of known volume was
pressed into the soil and the mass of
the sample was weighted. The sam-
ple was then oven-dried and weighed
again. The bulk density is the ratio of
dry mass to volume at the determined
water content. Determinations were

made in triplicate. The content of sand,
clay and silt fractions was determined
by the pipette method (VOROBYOQOVA,
2006).

An additional soil examination and
analysis of the territory was conducted
during 2008-2012, following golf course
construction and soil disturbance for
the construction of the course. This ex-
amination revealed spots with initially
native soil types and artificial soil-like
formation, forming the general basis
for our hypothesis of newly formed soil

types.

Results and Discussion

The process of golf course construction
associated with the movement of soll
horizons and parent material had two
main objectives. First, the golf course
architect desired a slightly wavy sur-
face as the final concept of the course.
Second, it was necessary to raise the
golf course surface to a certain level
higher than native surface to prevent
flooding of the playing area. Construc-
tion resulted in the shift of the upper 20
centimeters of soil, and it was stored
offsite. Next, for channel and pond de-

Total Salinity Sum of Bulk
humus o fraction, size | density
% ° <0.01 mm, % | g/cm?®

d 0-10 2.08 0.05 55.04 1.05

alluvial 1 10-40 1.15 0.08 56.60 1.37
meadow 40-60 1.04 0.06 45.36 1.39
soil - 1 60-80 | 1.85 0.07 87.40 1.30
(Hliel) 2 85-30 1.06 0.24 73.76 n/d
130-145 n/d 0.41 47.04 n/d

P 0-24 3.60 0.049 74.12 1.28

cherno- 24-50 2.32 0.063 58.76 1.42
zemic 50-60 | 3.56 0.078 65.44 1.56

meadow

soil 60-85 2.79 0.165 57.96 1.51
85-100 0.68 0.480 50.00 n/d

d 0-10 4.57 0.05 79.28 1.02

alluvial 1 10-24 2.53 0.07 57.44 1.25
gley g 24-44 1.18 0.10 51.32 1.31

meadow
soil 1 44-56 1.42 0.12 65.20 1.31
(Gleysols) 2 56-90 1.73 0.29 81.84 n/d
90-125 3.22 0.50 84.36 n/d
*n/d - not determined
Tab. 1: Physical and chemical properties of natural soils.
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velopment, soil layers and their parent
material were extracted at 3-4 meter
layers, stored, and later were used as
the basis for the future play zones.

As a result of such laborious work,
there was created a totally new slight-
ly wavy surface among the flood-plain
landscape by means of shaping. Al-
most all native soil types which were
located above sea level were either
made thinner or its top layers were re-
moved (GORBOV, 2012). The original
territory above sea level was 1.0 - 1.2
m. During a building of the golf course
all Fairways and putting greens were
raised up to 2.0 - 3.2 m. above sea lev-
el and tee zones were raised up to 2.0
- 9.0 m. above sea level. The soil cover
of game holes consist of artificial soils,
the lower part of which is composed
of various granulometric composition
of ground and the upper part is com-
posed of horizon A of alluvial meadow
stratified soils (Fluvisols). On this ter-
ritory before golf course construction
only 7 natural soil types could be iden-
tified, and currently the given territory
consists of 15 newly framed (artificial)
soils.

According to our research the top hori-
zon of Fluvisols in construction territory
had the medium humus content (2.1-
4.6%).

Despite of this the normal development
of a lawn was impossible because of
the heavy texture of Fluvisols and the
amelioration of the topsoil was neces-
sary. (BEZUGLOVA et al.,2012b; GOR-
BOV, 2012; BEARD, 2002). All fairways
were amended with A horizon material
consisting of alluvial and chernozemic
soils from meadows. This was done to
ensure a quality planting medium for
lawn grasses.

Photo 2: Tee and Fairway of hole # 4.
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The soils of the intermediate zone
(roughs), on the contrary, were pre-
served in a natural condition, be-
cause only minimal top layer (no more
than 20 centimeters) was removed.
The unfavorable air-water ratio in
the soils of the rough area along with
the usage of a non-aggressive grass
(Festuca ovina) allowed for the return of
the natural flora of the floodplain which
is replacing the manmade lawn of the
roughs.

Photo 3: Plant association of Rough.

Over time the development of a par-
ticular plant type association occurred,
with the natural vegetation representa-
tives of the floodplain of the river Don,
among which are more common spe-
cies of the such kinds as Artemisia,
Veronica, Carex, Chenopodium, Cicho-
rium, Elytrigia, Trifolium etc. existing in
the roughs.

Conclusions

1. Design visions of the golf course ar-
chitect resulted in the development
of a complex soil cover within this
golf course site. On this territory,
before the golf course construction,
only 7 natural soil types could be
identified. After the construction 15
newly framed (artificial) soils were
identified.

2. The considerable transformations
completely changed the ecological
condition of the agricultural land. In
addition modern automatic irrigation
systems and local drainage provides
for the cultivation of stable lawns on
artificial soils.

3. The golf club, constructed in the
floodplain of the river Don, is a com-

plex of natural and anthropogenic
soils, which are ecologically stable
and continue to fulfill natural func-
tions, despite their considerable
man-made transformation.
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Effect of different P-sources on turf quality

Albracht, R. and M. Schlosser

Introduction

An appropriate and sufficient sup-
ply of phosphorous is necessary
for the development of a dense and
wear tolerant turf. The economically
exploitable sources of phosphate are
limited worldwide and additionally the
contamination with heavy metals (e.g.
Cadmium) reduces the quantities of
available high quality phosphate. This
research was meant to evaluate wheth-
er P-fertilisers from alternative sources
(e.g. recycling processes) are suitable
for use on turf.

Materials and Methods

The experimental work was carried
out on a sport field built accordingly
the DIN 18035-4 (DIN, 2013) specifica-
tions, with a drainage layer and sandy
soil with pH of 6.2, 5.3 mg P,O5 100 g*

- 24.7 mg K,O0 100 g and 6.1 mg Mg
100 g soil. Based on a yearly uptake
of 5 g P,Os; m? the 3 years need was
applied at once and raked before seed-
ing with a 50/50 mix of Lolium perenne
and Poa pratensis specific for sports
turfs in accordance with the RSM 3.1
(FLL, 2011) specifications.

The trial was established in June 2012
and structured with 7 treatments repli-
cated three times, and plots of 4.5 m2.
Here the treatments list: control (with-
out P-fertiliser), single superphosphate,
(18 % P,0s), meat-and-bone meal
(16 % P,0O;), redox bone ash (39 %
P,0Os), sewage-sludge ash, from mo-
no-pincineration (16 % P,0O;), phosphite
(42 % P,0s), and magnesium-ammoni-
um-phosphate (24 % P,0;). The treat-
ments meat-and-bone meal and mag-
nesium-ammonium-phosphate  con-
tain nitrogen therefore a compensation
fertilisation was applied to the other
treatments to achieve a 25 g N m=2. The

other macro nutrients were added by
mineral NK(Mg)-fertilisers four times a
year. Plots were irrigated when neces-
sary, frequently mowed at a height of
35 mm and turf clippings were collect-
ed. Dry matter yield and P-content in
the clippings were measured of every
cut. Turf quality was evaluated visually
every week (TQ 9 = best quality).

Results and Discussion

During the first complete growing sea-
son the control showed the lowest
dry matter yield (Figure 1), the lowest
P-content (Figure 2) and the lowest
P-removal (Figure 3) both at every cut
and on average during the whole sea-
son (Table 1). The P additions in any
form had positive effects on these da-
ta. The highest values were observed
at the meat-and-bone meal treat-
ment. The redox bone ash and sew-
age-sludge ash from mono-incinera-
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m 1-Control ik
300 T —=—2Single
m2-Single e Superphosphate
= 250 Rl S — e \ —4—3-Meat-and-
o g
E} m3-Meat-and-bone E 035 bone meal
200 | £ ™
£ e g ‘\.’_/ ——4-Redox bone
E 150 B 4-Redox bone ash 8 0,30 ash
a a =5 Sewage-
100 ®m5-Sewage-sludge 0,25 sludge ash
ash
=&=5-Phosphite
S mB8-Phosphite 0,20
0 = 015 —+—7-Magnesium-
% A A AL AD AS AD = 7-Magnesium- * ammonium-
2o 20 A0 W W20 2 » ammonium- el N oA O > 1 N phosphate
N N T P et \'0‘5‘79 1_0&'10 %'G&'L A.C"“?' 5.66&0 5_0'5‘79 1_0\,\10
Fig. 1: Dry matter yield of sports turf according to the phosphate Fig. 2: P-Content of grass according to the phosphate source.
source.
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m2-Single
1,00 Superphosphate
]
£ m3-Meat-and-bone
b 0,80 meal
£
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e 090 ash Fig. 4: Colour difference between some treatments during spring.
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< Fig. 3: P-Removal according to the phosphate source.
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g DM o P- o P- Total
Treatments Yield Content | Removal | P-Removal
kg DM/ha | % Pi. DM | (kg P/ha) | (kg P/ha)

1-Control 175,7 0,2 0,4 3,0
2-Single Superphosphate 187,5 0,3 0,6 4,2
3-Meat-and-bone meal 215,4 0,4 0,8 5,6
4-Redox bone ash 183,7 0,3 0,5 3,3
5-Sewage-sludge ash 179,0 0,3 0,5 3,4
6-Phosphite 200,4 0,3 0,6 4,2
7-Magnesium-

ammonium-phosphate 194,8 0,3 0,6 4,3

red: lowest, blue: highest

Tab. 1: Average DM yield, P-content, P-removal and total P-removal according to the

phosphate source.

tion tended to result in second lowest
levels, short above the control. The
P-removal was similar or higher com-
pared to single superphosphate (Ta-
ble 1 and Figure 3) for meat-and-bone
meal, magnesium-ammonium-phos-
phate and phosphite.

The visual rating in spring 2013 showed
a blue-green colour of the grasses in
the control plots, redox bone ash, and
sewage-sludge ash from mono-in-
cineration (Figure 4). This colouration
suggests a stress situation caused by
a lack of phosphate because an insuf-
ficient availability of phosphate at this
time. Later in spring these differences
disappeared. This could be caused
by improved growing conditions and
P-availability in these treatments.

The sandy soil with shortage of P,O4
(only 5.3 mg P,0O; 100 g’ soil) was
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ideal to show the influence of the dif-
ferent fertilisers. During the trial the
P-content of the soil in the control plots
decreased from 5.3 to 2.3 mg, P,O4
100 g soil). For the next years it would
be interesting to observe the change
of the soil P-content and the occur-
rence of P-deficiencies in the grasses.
The measures of the grass clippings
P-contents in all treatments indicated
no P-deficiencies, 0.2 % threshold ac-
cording to BERGMANN and NEUBERT
(1976).

In the following years the trial will show
if a sufficient supply of phosphorus is
possible even with P-fertilisers from re-
cycling processes and if a stock fertilis-
ation can be achieved.

The results showed that even the high-
est P-removal was bellow 20 kg P,Og
ha' per year. The common recom-

mendation for P-fertilisation on sports
turf is up to 100 kg P,O; ha™' and year
(BISP, 1993) and thus clearly higher
than the measured removal. Addition-
ally the P-contents in the soil of older
pitches (even with higher N-fertilisation
and mowing frequency) are very often
high and therefore revealing that the re-
moval is lower than the recommended
dosage. That leads to the conclusion
that it is possible to fertilise with low-
er amounts of P than actually recom-
mended without lowering turf quality.
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Impact of turfgrass fertilization on nutrient losses through runoff

and leaching

Grégoire, G., C. Bouffard and Y. Desjardins

Introduction

ver the last few years, citizens of

Québec have expressed increas-
ing concern over the impact of turf-
grass fertilization on water quality. This
has led to the adoption of several mu-
nicipal ordinances regulating the use
of fertilizer on home lawns. However,
those regulations are often not based
on science, and their ability to reduce
nutrient loading to water bodies has
not been demonstrated. Furthermore,
it has been previously shown that un-
fertilized turfgrass can result in higher
nutrient losses compared to properly
fertilized turf (EASTON and PETRO-
VIC, 2004; HOCHMUTH et al., 2012;
SOLDAT and PETROVIC, 2008). This is
mostly the result of an increase in run-
off volume caused by low tiller densi-
ty in unfertilized turf (BIERMAN et al.,
2010).

The objective of this project, initiated
in 2011, was to quantify nutrient losses
from turfgrass fertilized with two con-
ventional fertilization programs (based
on industry practices), and from one
program based on a typical municipal
fertilizer use regulation. Unfertilized
treatments were also included as con-
trols. The specific objectives of this
project were to:

— compare the impact of different
nutrient sources on runoff and
leaching losses of nitrogen and
phosphorus

— measure the impact of cultural
practices (aeration, topdressing and
overseeding) on nitrogen and phos-
phorus losses through runoff and
leaching

— compare nutrient losses from
standard industry fertilization re-
gimes to that which happens when
lawns are fertilized using practices
required by municipalities.

Material and methods

For this project, 15 separated research
plots were built during the summer of
2011. Plots were 5 m wide by 10 m
long, and had a v-shaped bottom with
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a depth of 50 cm in the middle and 30
cm on the sides. Two sheets of plas-
tic were placed at the bottom of each
plot in order to isolate them from the
water table, and a perforated drain was
placed on top of these plastic covers
(Figure 1). Plots were then filled with
the excavated soil (St-Nicolas schist
loam) and laser graded to obtain a 5%
slope at the surface. Kentucky blue-
grass (Poa pratensis L.) was then sod-
ded on the plots. In order to accelerate
the effects of not fertilizing turfgrass
for the control plots, sod was obtained
from adjacent plots that had not been
fertilized for five years. In addition to
grasses (30% Kentucky bluegrass,
15% sheep fescue, 15% colonial bent-
grass), control plots contained about
20% clover and 20% of other broadleaf
weeds (dandelion, plantain, orange
hawkweed, etc.).

Fig. 1: Excavated plot with the two plastic
sheets and the drain used to collect lea-
chate.

In each plot, we installed three capac-
itance soil moisture probes (Decagon
Devices Inc., Pullman, WA, USA), at
depths of 10, 20 and 30 cm and one
soil temperature sensor, at a depth of
10 cm. The probes were all connected
to a data logger (Decagon Em-5b) that
registers soil readings every hour. In
order to collect runoff water, we placed
a 4” ABS pipe with a slit at the surface
of the soil in the lowest part of the plot
(Figure 2). The result was that each plot
had two water collection pipes: one for
leachate (through the perforated drain)
and one for runoff (from the PVC pipe).
Water flow from these two sources was
measured by placing a tipping bucket
(TB1L flow gauge, Hydrological servic-
es Pty Ltd, Warwick Farm, NSW, Aus-
tralia) hooked to a data logger (Hobo
Pendant UA-003-64, Onset Computer

Corporation, Bourne, MA, USA) under
each pipe. A water sample from each
tip was collected, and pooled samples
from tips in each plot were collected
every day and analyzed for nutrient
content (NO,;-N, NH,-N, total P, total
dissolved P, and dissolved reactive P).
Total N and ammonium-N were meas-
ured by colorimetry (adapted proce-
dure from NKONGE and BALANCE,
1982) while nitrate-N was measured
using single column ion chromatog-
raphy (Waters Corporation method
B-1101, Waters Corporation, Milford,
MA, USA). Total P content was de-
termined by a sulfuric acid-persulfate
digest of the unfiltered water samples
adapted from ROWLAND and HAY-
GARTH (1997). Soluble P (organic and
inorganic) was quantified from filtered
(0.45 pm) water samples following pro-
cedures described by MURPHY and
RILEY (1962) and VAZ et al., (1992).
Dissolved organic P (DOP) values were
calculated from the results of those
analysis (DOP = DTP-DRP).

Fig. 2: Slit
ABS pipe
placed at the
lowest part of
the plots to
collect runoff
water.

Treatments application began in the
spring of 2012. Five treatments were
evaluated as a completely randomized
design with three replicates. The three
fertilized treatments were based on
industry practices (treatment 1 and 2)
and on a typical city by-law currently in
place in Québec (treatment 3). We also
included two unfertilized treatments,
one with some maintenance practices
applied (aeration, topdress, overseed)
and the other one with no maintenance.

Specific treatments were:

1. Synthetic fertilizer: 20-0-12 (made
from urea, polymer and sulfur coa-
ted urea and KCI, Envirosol Inc.,
St-Michel, Qc, Canada) with 50%
slow-release N (1.5 kg N / 100 m?
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Fig. 3: Soil water content (% of field capacity) at three depths (10, 20 and
30 cm) in the research plots throughout the 2012 growing season.

/ yr) split in four applications (May,
June, August, September).

2. Natural fertilizer: 9-2-5 (made from
blood, feather and bone meal and
potassium sulphate, Envirosol Inc.,
St-Michel, Qc, Canada) applied at
1.5 kg N /100 m2 / yr split in four
applications (May, June, August,
September).

3. Compost: 1.8-1-0.9 (Sea compost,
Fafard Inc., Saint-Bonaventure, Qc,
Canada) applied at 1.5 kg N/ 100 m?
/ yr all at once in May

4. Unfertilized with maintenance
5. Unfertilized control

Plots were irrigated with overhead
sprinklers in order to prevent turf dor-
mancy by applying 2,5 cm of water
once per week during drought periods.
We calibrated the irrigation system to
make sure each plot received the same
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amount of water during the irrigation
events. We also evaluated turfgrass
visual quality monthly on a 1 to 9 scale
(1 = low quality, 9 = high quality, 6 =
acceptable quality).

Results

Preliminary results from this project (full
results from 2012 and partial results
from 2013) show that few significant
differences were observed for the dif-
ferent variables among the fertilized
treatments. However, turfgrass fertili-
zation did influence soil water content,
runoff and leaching volume, and nutri-
ent losses.

The 2012 growing season was ex-
ceptionally dry in Québec city. We
did observe significant differences
in soil moisture content, especial-
ly at depths of 20 and 30 cm. Fertili-

zed plots (regardless of treatment)

had a consistently higher soil water
content compared to unfertilized plots
(Figure 3). Some of these differenc-
es are likely due to the type of cover
(i.e. Kentucky bluegrass sod vs mixed
species cover). In 2013, precipitation
was more abundant, and these dif-
ferences were not observed (data not
shown).

No differences between treatments
were observed in runoff volume dur-
ing both years, but grass fertilized with
synthetic fertilizer had a lower leachate
volume than other plots in 2012. Re-
sults from water sample analyses for
2013 are currently not fully available,
but during the 2012 season, fertiliz-
ing plots resulted in higher nitrate-N
losses, but lower ammonium-N losses
than unfertilized plots through leaching
(Figure 4). However, fertilized plots re-
tained more phosphorus than unferti-
lized plots and had less runoff during
that same season (Figure 5). On aver-
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age, we estimate that losses in P from
unfertilized plots were twice as high
when compared to fertilized plots. Fer-
tilizer source did not influence nutrient
losses, either through leaching or run-
off, in 2012.

Conclusion

Preliminary results from this experi-
ment indicate that turfgrass fertiliza-
tion does not significantly contribute
to water contamination. An increase
in NO; losses through leaching was
observed in fertilized plots, but the av-
erage nitrate concentration measured
over the season (3 mg L' NO,-N) was
more than 3 times below the Québec
threshold criteria for potable water (10
mg L7). Furthermore, fertilized turf-
grass reduced P load to water bodies
by almost 50% when compared to
unfertilized turf. While no differences
were observed between the different
fertilizer sources to date, we hope to
continue this experiment during 4 more
years in order to better measure long
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term changes in soil nutrient content
and N and P losses through runoff and
leaching.
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