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6" ETS Field Days

The 6 European Turfgrass

Society Field Days

Padova (IT) 27th-28t May 2019

The European Turfgrcxss Sociefy is p|ec:|sed to wel-
come ETS members and other +ungrc155 5pecic:||isi'5
to the 6" ETS Field Days 2019 in Padova, ltaly.
The ETS organizes ifs Field Dc:ys every two
years: Valencia - Spain (2009), Ghent - Belgium
(2011), Mente Carlo - Monaco (2013), Helsinger
- Denmark (2015), and Brno - Czech Republic
(2017) were the previous hosts of this internation-
al Field Duys.

|‘rc1!y has been chosen to host the event in 2019,
the 27.28% May 2019, in the heart of the Veneto
region, home to beautiful natural scenery and in-
t‘erncﬁonc:”y renowned works of art. The meeting
venue is the Hotel Sporting, at the Radisson Blu
Resort, Terme di Galzignano (Padova).

The seminars will be held at the Ur'liw.ﬂarsi‘h,.r of
Padova on the morning of the 27" and at the
Golf della Meontecchia on the morning of the 28*
while the ofternocns of both days will be dedicat-
ed to the technical visits.

The Organising Conveners of the Field Days,
Dr. Stefane Macaling, Universify of Padova and
Dr. Alessandro De Luca, [talian Golf Federation,
chose the theme "Tmnsiﬁoning Turf:gmssesn for
these international Field Dc:ys for the pecu|ic:r cli-
mate of this area and of |‘rc1|y in general.

The Transition Zone is so named because of the
alternance between cool season grasses and
WO 5edson grosses. There is no one grass type
that best fits this area. lts winter temperatures can
be too cold for some warm season grasses and too
hot in the summer for some cool season grasses,
With the intreduction of the EU Directive on the
sustainable use of pes”ricide; it's forbidden to c:ppfy
these producfs. Furfjnermore, the management of
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Tur'Fgrc:sses is fc:cing weather extremes due to cli-
mate chcnge [e,g_ pronouncec] drougi‘)f and hot
Woves, Heuvy rain, e‘rc}l, |egi5|cﬁion restrictions and
various environmental chonenges. That means it's
even more difficult to maintain the turf quc:li'h.r in
the transition zone.

The Department of Agronomy Food Natural re-
sources Animals and Environment (DAFNAE) is
part of the Ur"l'l'\.f(::rsi’r‘\,.f of Pc:dovc:, one of Europe's
oldest, that was first established in 1222,
DAFNAE works nowadays to combine innova-
tive teaching and up-to-date research with its
advanced |laboratories and experimentcf farm
at Agripchs, a modern university campus de-
voted to educational and research activites at
excellent levels.

The mission of DAFNAE is to promaote the quc:||—
ity of human life, the competitiveness of the agri-
food sector, and the sustainable use of biotic and
abiotic natural resources, Through the produc’rion
and dissemination of L:now|edge of the manage-
ment and improvement of p|cm+5, c:rnimt:||s, soil
and microorganisms.

The Golf della Montecchia, a 27 holes goff course
founded in 1988, is {u”y committed on environ-
ment since many years, as show |::y the numbers
of awards received (GEO, INV, IAGTO).

Righf now, ¢ holes are under a sustainable goFF
course management program, according to the
“BiogoH: Protocal’, a result from the cooperation be-
tween the Federazione ltaliana Gelf (FIG), the Gelf
Environment Organisation (GEO) and other major
ltalian Er‘lvironmen’ro| organizations, like Legc:mbi—
ente, Federparchi and Fondazione Univerde.

The management has insisted especia”y in the

5/52



10/6/2019

Transitioning Turfgrass

TRANSITIONING TURFGRASS

udc:p’rc:r’ricm of the entire structure and systems fo
the rules concerning eco|c:-gy, scnce’ry and optimi-
zation of resources with pc:rﬂcu|ur regc:rc:f to water
and eiedricii‘y, that broughf to the recent conver-
sion of the tungrc;ss fo Bermudﬂgrcss.

The Golf Club offers to members and visitors nu-
merous services eqsi|\_.i accessible fadilities, thanks
to the quick access to the center of the city and
all the fc:“gc:‘res.

The ETS Field Daysis a fwo—dc:y event that is or-

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

ganised every two years and it is intended to pro-
mote the exchcnge of information among turf-
grass speciﬂ|isf5 from universities, official bodies,
private companies but alse among professionc:f
greenkeepers and groundsmen, to discuss techni-
cal issues related with the s’ruc:ly of Jrurf{;_;rc:lsse*s.

It is our ambition to provide a forum to spread
innovative applications for the benefit of the turf-
grass indus’rry promofing the exchc:nge of infor-

mation among ‘rur{:gruss 5pecic||isfs.
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Site-Specific Management for the
Reduction of Turfgrass Inputs

Gerald Henry, PhD, Professor-Environmental Turfgrass Science, University of Georgia

Tuncgrc:ss managers are often accused of exhib-
iting iuxury consumption of several inputs such as
Ferfi!ify, irrigation, cu|‘rivofion etc. Recent research
has c:Hemf:ﬁEd to chcnge this perception by en-
hc:ncir'lg sus’ruinobﬂi’ry thrcugh the deve|opmen’r
and irﬂp|emenkﬁion of efficient, si‘re—speciﬁc turf-
grass management. The spatial variability of soil
and pfqnt parameters commeon fo ‘rurfgr-::lss envi-
ronments makes it very difficult to oversee entire
areas under the same management p|cn (Fig. 1).
Therefore, the primary goal of site speciﬁc man-
agement is to define boundaries of site speciﬁc
management units (SSMUs) (i.e. management
zanes) through the use of precision agricu|fure
concepts, tec|'1r10|ogies, and producfs (Photo
1, page 4). Integrating current site assessment
equipmenh’sensors info dui|y management prac-
tices will Help ‘rungrt::ss managers fo Gpp|y inputs
to areas where needed, when needed, and in the
amount needed, resu|’ring in management on a
smaller scale and reductions in overall inpufs.

Extensive research has been conducted at the
University of Georgia to determine opi’imuJ sam-
p|ing hachnique, timing, and c:pp]icaﬁcn. Re-
search was conducted to compare handheld and
mobile sensor data acquisition of scil moisture
[Vo|umetric Water Content (VWC)], soil com-
paction [Pene+mﬁon Resistance {PRJ], and turf-
grass quu|ih,' [Normuhzad Difference Vegemfive
[ndex (NDWVD]. SpCIﬂCI! maps of VWC and NDVI
disp|uyed similar patterns of vcriubih’ry between
handheld and mobile devices, while spo’ric:i maps
of PR were inconsistent due to device design and
user reliability. Ccnsequenﬂy, mobile devices may
provide the most reliable results for sail compac-

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

tion measurement.

The mcgnitude and 'Frequency of 5pc:|’ric1| waria-
tion with respect to several agronomic conditions
present within Jrungrcms systems requires infense
sc:lmphng TECHHIques for data acquisition. Research
was conducted to determine the minimal number
of SumpEes needed to clccurc:fe|y describe the spa-
ticl vc:ric:bih’ry of sail and p|c:r'|‘r parameters. Six
sampling grid sizes (2.4 m x 4.8 m, 48m x 4.8
m48mx%6m 96 mx%96m, 26 mx19.2 m,
and 19.2 m x 19.2 m) were employed for the spatial
analysis of VWC, PR and NDV| when areas were

near feld capacity and under drier soil conditions.

Cation Exchange Capacity
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Figure | Kriged maps of Cation Exchange Capacity
(CEC) and Organic Matter (OM) content of a fairway at
the Geergia Club Golf Course in Stotham, GA in 2016.
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Photo | Precision Sense 6000 mobile, multi-sensar data acquisition unit (A), a 4-disc Veris Q1000 sail EC
mapping system (B}, unmanned gerial vehicle (T}, and mobile eleciromagnetic induction device (D).

It was recommended from the results of this sfudy
that turfgrass managers begin with o 4.8 m x 9.6
m samphng grid to conduct a baseline standard of
agronomic propertfies when sail is near field capac-
ity. Subsequent sump|ing should be conducted un-
der similar soil moisture conditions with the baseline
used for comparison over time. The sc:mphng grid
can be adjusted depending on the variob”ity of the
agronomic property and desired accuracy.

Further research examined PR and surface hard-
ness (SH) on the basis of VWC resu|’rir|g from ei-

ther rainfall or irrigation. The 5pc:|fic|| vc:lrialjihty of

VWC and PR c:ppeclred to be most affected be-

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

hween periods of rainfall versus irrigation. Spo‘ric[
vqriubihfy of SH was not influenced subsmniiuny
b\,r soil moisture cc:rrdiﬂcm, but rather the com-
bined effect of PR and furi"ngSS cover on each
samphng date. Spatial maps of VWC collected
after a rainfall event may prc:-vide insight into the
infiltration and drcinc:lge cc:lpc:bih"ries of a turf-
grass site, wherec:ls data collected after frrigr_'l’ric:»n
are |E1<e|y best for assessing mu|Funcfioning irriga-
tion heads. Spc:i‘icﬂ maps of SH mary be useful for
the delineation of 5i+e—speciﬁc cultivation 7ones,
since the spc:fic| distribution of SH was not influ-
enced by soil moisture.
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Autonomous Mowers Save Energy
and Improve Quality of Lawns

Marco Volterrani, Michel Pirchio, Marco Fontanelli, Nicola Grossi, Centre for Research on Turfgrass for the
Environment and Sports (CeRTES), Department of Agriculture, Food and Environment, University of Pisa (italy)

Autonomous mowers are machines that don't
need an operator to per!:c:rm turfgrass mowing.
The first autonomous mower was produced in
1995 by Husqvarna (Sweden) and was powered
l:v;,r solar energy, while current autonomous maw-
ers are bc:’rTery-powered machines. Autonomous
Mowers usuc:l”y move rc:ndom|y within a precise
perimeter defined by a shallow-buried boundary
wire which generates an efectro-mc:lgneﬁc feld.
Cnce the autonomous mower reaches the bound-
ary wire or an Gbsfc:de, it stops and chcmges di-
rection. It is an effective solution to cover areas
with many obstacles, but leads to frequent over-
|c:|pping. Some larger autonomous mowers use
GPS fechno!ogies with the aim of reducing over-
lapping. The working capacity of autonomous
mowers ranges from 400 to 30,000 m". Auton-
omous mowers can be equipped with razor-like
pivoting blades mounted on a cutting disc or with
solid blades. Compc:red to conventional mowers,
autonomous mowers have several c:dvcmfc:ges:

[ they he|p to save a great amount of time; es-
pecia“y for peop|e who doesn't like to mow
the grass;

(| fhey prevent humans from coming info con-
tact with dust, c:”ergens, po||uﬂr|g gasses;

| Hﬂey are so silent that i'hey can perForm mow-
ing even at night;

Ll given that autonomous mowers are usua”y
prc:-grc:mmed fo operate every day, the c|ip—
pings are very small and are left in p|c|ce,-

[ fhey consume acbout one third of energy
compc:red to gc:sc:hne powered rotary mow-
er (Grossi et al, 2016). Autonomous mowers

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

have also proved fo produce a superior turf
quq|ii’y compmed to traditional walk-behind
rofary mowers.

Based on scientific evidence, some trials have
been carried out to devekcp and sfudy different
autonomous mowing solutions and innovations
for improved i‘ur'Fgrc:ss management and turf
qucﬂify control:

O Very little is known about the effects of auton-
oMmous Mowing on encroaching weeds, the aim
of this research was to compare the effects of
an autonomous mower and an ordinc:ry gas-
oline—powered mower on weed deve!opmenf
in an artificially infested tall fescue (Festuca
arundinacea Schreb.} turf with different nitro-
gen (N) rates. A Jrhree—wc:y factor experimen-
tal design was adopted. Factor A consisted of
three N rates (O, 75, and 150 kg ha), factor
B consisted of two mowing systems (autono-
mous mower vs. walk-behind gc:so|ine rotary
mower equipped for mu|chir‘|g), and factor C
which consisted of four different transplanted
weed species: (a) Bellis perennis L., (b) Trifo-
lium repens L; (c) Trifolium subterraneum
L. and (c:l) Lotus corniculatus L. Of these,
B. perennis is a rosefte-type pfcmt wh]!e the
other three species are creeping-type plcm‘rs.
The interaction between mowing sysfem and
ircmsp|cm+ec| weed species showed that the
four tronsp|cm+ec:| weed species were Eqrger
when mowed by the autonomous mower than
by the rotary mower. The autenomous mower
yie|ded |urger weeds probc:b!y because the

5
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Photo 1 Festuca arundinacea cut af 2.6 cm by an autonomous mower:

constant mowing height caused the creeping
weed species to grow sic:lewc:ys, since the turf-
grass offered no competition for |ight N fer-
tilization increased turf quality and mowing
quc:|ity, and also reduced spontaneous weed
infestation. Autonomous mowing increased
turf quc:|i+y, mowing quc1|ity, but also the per-
centage of sponfanecus weed cover (Pirchio
et al., 2018a).

Autonomeus mowers have several c:dvc:ntug—
es over rncmuc:”y = Dpem‘red mowers but fhey
are not designed to mow lower than 2.0 cm
and are f.:l::-r'lsec:wr.r:r'n’rlw,.r not used on close mowed
turfs. An ordinc:ry autonomous Mower was
modified to obtain a prototype autonomous
mower cutting at a low heigh’r. The profotype
autonomous mower was tested on a manila
grass {Zoysicl matrella {L} Merr.) turf, and
compﬂred its performance in terms of turf
quc:||ify and energy consumption with an ordi-
nary aufonomous mower and with a gc:so]ine

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

reel mower. A three—wuy factor experimen+c1|
design Wwas qdop’red_ Factor A consisted of four
nitrogen rates (0, 50, 100 and 150 Icg-HuJ),
factor B consisted of two mowing systems (au-
tonomous movwer vs. walk-behind gqsoline reel
mower with no c|fpping removcﬂ}, and factar C
consisted of two mowing heights (1.2 and 3.6
cm). The interaction between mowing system
and mowing height showed that the turf quc:|i-
ty was higher when the turf was mowed by the
autonomous mower and at 1.2 cm rather than
at 3.6 cm. Autonomous mowing reduced mow-
ing quc:lih.r but also reduced leaf width. Lower
mowing heighf induced thinner leaves. N fer-
tilization increased overall turf quality, reduced
weed cover percentage, but also reduced
mowing quuiiTy. These results show that auton-
OMouUs Mowers can perFDrm low mowing even
on foug h-to-mow turfg rass species and on high

quality sports turfs (Pirchio et al, 2018b).

B WC]FI‘T'I-SEDSDH fUngrGSSES can bE‘ grown suc-
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cessfu“y in the transition zZone, but dorman-
cy occurs fo some extent c:luring the winter.
Overseeding with cool-season fur{gmsses is
necessary if winter desiccation of warm-sea-
on fungrc:sses is not tolerated. The increasing
uvai[cbihty of zoysiagrass cultivars has en-
abled this genius to be considered suitable for
low-maintenance goff courses. Zoysiagrasses
have the most rigid leaves of all fungrc:ss spe-
cies so turfgrass mowers need more shcrp—
ening. Aufonomous mowers have proved fo
produce a superior turf quq|ity compc:red with
traditional walk-behind rotary mowers, but no
autonomous mower has ever been tested at a
low mowing heighf on an overseeded warm
seQson funcgross_ Because of this, the trial was
carried out to simulate a gc:»H: tee overseeded
wifh cool season fur{grosses as po]ys‘r{]nd, wiih
low inpuf fertilization rates and with one of the
most difficult turf species fo mow; L.e., manila-
grass. The trial was carried out in Pisa {:|’rc1|\_.r),
from October 2016 to October 2018. After
a two-year period, the best turf quq[i’ry Was
achieved with Festuca rubra spp. cultivars. In
many cases turf quc‘n|ify increased after ma-
nila grass green-up since the combination of
both cool season and warm season species
gave o higher quality to the turfgrass, espe-
ciu”y because of the finer leaf texture and

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html
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higher shoot densiw. A yeqr-rc:-und pc:|ysh:md
of manila grass with some cultivars of Festuca
rubra spp. could be suitable for gohc tees with
lﬂw-inpu’r management, iooking forward to the
reduction of chemical inputs allowed on turfs by
the European regulations (Grossi et al,, 2019).
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Challenges and Opportunities for
Growing Grass in the Transition Zone

Diego Gomez de Barreda Ferraz, Universitat Politécnica de Valéncia (Valencia-Spain)

In March 1998, James B. Beard published an ar-
ticle on Golf Course Munagemem entitled "The
origins of turfgrass species” (Beard, 1998). The au-
thor stated that each grass species tends to thrive
best under climate and soil conditions similar to
those in its region of origin. This obvious statement
was comp|emenfed |::y an "entertaining” descrip-
tion of the origin of each turfgrass genus, the sum-
mary of which can be observed in Table 1. Cool
SEQs0n grasses evolved almost Exc'usivety in the
cool Eurasian geogrc:phiccﬂ regions in forest-mar-
gin areas, characterized b\,.r a cool temperate cli-
mate p|us reasonthf good precipitation and soil
Ferfihfy, whi|e Warm seqson species evo|vec:| close
to the equator under warm and sunny climatic
conditions (Beard, 1998).

That region of the world between the abovemen-
tioned climatic areas is also a great environment
for growing crops, in fact, the origin of c:gricul—
ture begcn in that areq, but cccording to Beard

|COOL SEASON GENUS

Turfgrass genus Origin zone

Agrastis Central Europe

Festucas (Toll fescue)

Festuca: (Fine fescues) . Cool forest regions of the Alps

Sauthern Europe and temperate

. regions af western Asia
Lalium :
araund the Mediterranean
sea fo northern Africa
Poa Morthern regions of Europe

Table 1: Origins of Turfgrass species (Beard, 1998).

8
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almost no fungrc:ss species were domesticated
there. That is the area we call the +ur’|:gmss Tran-
sition Zone (TZ).

In the USA, the TZ is an almost rec+cngu|ar area
between northern cool humid regions and south-
ern warm humid regions (parallels 34 to 37). In
Europe that same area between parc:||e|5 34 and
37 does not exist in the same way since it involves
mos’rEy the Mediterranean Seaq, but alse regord—
ing land area it includes the far South of Greece,
Portugal and Spain and Sicily in ltaly together
with northern areas of Morocco, Algeria and Tu-
nisia in Africa. However, in Europe the Mediter-
ranean Sea has a big influence on coastal areas,
soﬁen’lng the climate and increasing the TZ lati-
tude range until parallel 45 in coastal areas.
Growing ‘rurfgmss species in the TZisa big chal-
|enge as ‘rhey are notf comp|ete|y Gdap‘red to that
region with 4 different climatic seasons, but on
the other hand it is a big opportunity.

-'%r N .GEN.US-
Turfgrass gerus Origin zone
Eastern Africa, in the Kenyan

Cynoadon and Pennisetum anel Ly nigiods

- East-central Scuth America

' Scuthern China and the

Zaoysia and E bl
epean e rest of southeast Asia

Eastern regions of the
| American continents
including the West Indies

Stenotaphrum
and Axonapus

MNorth America semi-arid

Buchiae and Bouteloua 3 i
and arid great plains
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Photo | Turfgrﬂss speciesr’ccmmercr’af varieties show different leaf texture and areen calaur

Challenges

The main chc:”enge is rr'|x=:re|';.r to have a green,
dense and perennic1| fungrc:ss surface fhroughouf
the year, as climatic conditions are very chr::lnge—
able. It can be easy to achieve when ‘rurfgmss
quality requirements are low as in big city parks
or residential gc:rdens, just using the c:ur'||1,r species
that is rea”y ad{:p‘fed to the TZ, Festuca arun-
dinacea. But it is really a big challenge when
i'urfgrc:ss quc:li’ry standards are higl‘:, like in orna-

mental gnrdens and sport facilities. In this cose, a

number of seconc}ary issues appear and need to

be addressed like in an cbstacle race:

0 Turfgrass seed mix design: mixing 2-3 spe-
cies or at least 2-3 commercial varieties with-
in a species, is almost compulsory in the TZ
in order to achieve a high quc:!i’ry ‘ruri:gmss
sward all year |Dng. Some species/varieties of

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

the mix will tolerate some biotic and abiotic
stresses more than the others saving the sward
when difficulties appear. But the mix design
is nof easy, as speciesfvcrieties wi|| compete
with each other threcfening the initial bal-
ance. Asa genem| rule, one should not include
more than 50% of Lolium perenne in the mix
as it is very competitive during imp|cm’rc1’rion,
or one should not include less than 65% of
Festuca arundinacea in the mix due to its tex-
ture and growing habit. In the same way, it is
unaesthetic to mix different leaf texture and/
or green colour species or varieties (Photo 1).
However, it is possible to grow in the TZ just
one species/variety c:|ong the year (the case of
a golf course green) but it is a risky situation,
above all if there is no appropriate manage-
ment knowiedge and input use.

O Turfgrc:ss seed cvaﬂc:bi!ih_,r: +ungr055 proc:luc—
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tion areas are far from the TZ, above dll in
Europe, where it is almost impossiHe to find
cpprﬂpriofe feld structure, mccl‘ainer\f and
farmer expertise for growing grass in the TZ.
Due to this, and alse due to seed quc:iih,r pur-
poses, most seed companies in the Europec:n
TZ purchuse furfgrc:ss seeds in the USA, 3
species mainly in Oregon and C4 species in
Arizona. It implies an extra cost and sometimes
more important, a delivery delay, which is a
dedisive factor for exompie to have access to
the most recent July-August harvesting of Loli-
um perenne seed, progmmmed for overseed-
ing on Cynodon c:lcrcfy{on in ec:r|y October.
Tunfgrc:ss imp|c:|nfc|‘ri0r1 window: it can be a
big prob!ern for C4 species as these species in
the TZ just have a few months with vigorous
growfh. A sufficient periocf of warm weath-
er should follow seeding in order to promote
rqpid warm season turf establishment (Tur-
geon, 2005). Bermudagrass seeding window
in some areas of the TZ is June—_]uhf while for
zoysiagrass, this is even narrower due to its
slower growth rate. On the other hand C3
species in the TZ are easier to get established
than C4 species.

Irrigation is almost compu|sory: the big
weather diversity of the TZ does not cmEy
invalve temperature, but also rainfall events
which are unequally distributed throughout
the year. Therefore, irrigation systems are nec-
essary (Photo 2), with the following associated
probiems occurring frequenﬂy: high cost, poor
design, lack of uniformi‘ry, lack of water qucii—
ty, low management expertise,..

Elevated and diverse number of inpufs are
used: it is clear that Jrl.n'f:(_:']rclss species in the
TZ run into difficulties at some point during
the year and groundk(eepers act prevenfive|y
or curuﬁve|y by c:ppfy]ng pesﬂcides, ﬂarﬁhzars,
growfh regu|{:|h3rs, wetting agents, pigments,
etc. more infensely than in turfgrass cln:lc:lpfed
zones. Addifionu”y, the type and quantity of
agronomic practices increases as We”, like:
Dverseecfing, irrigation, fertilization, pesﬂcide
cppiicnﬁon, etc. which imp|ies a higher marn-
aging expertise level.

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

Photo 2 Irrigation is almost compulsory in the Transition Zone.

Opportunities

Only the fact that furfgrcss could be cultivated
in the TZ is a big opporfunity. Human beings,
above all those |iving in big cities, beneft from
furfgn::ss for its sensorial quc:liﬁes: Freshness, sme”,
touch and sighT. Tungrc:ss can be found in every
pubhc pc:r]( where people con spend hours on it
re|cn<ing themselves or p|c:|yir|g games.

Turfgrc:ss is also a big business opportunity for the
TZ, as the golf and football industry is completely
dependent on ’rur{:grctss species that are not origi-
nals of that area. But unlike other p|0ces on earth
(coo| and warm areas) all tungrc:ss species can be
grown in the TZ.

Finc:"y, ‘rurfgmss has proven to be effective in se-
guestering c:lfmospheric COQ and in improving soil
quality (Quian et al,, 2015).

In conclusion, cltheugh most of the turfgrass spe-
cies are not we" c:ldc:phz& to the transition zone,
and hence, a big effort has to be made in erder to
maintain a gcc—d quah’ry funcgrc:ss sward, benefits
for the transition zone are unques’rionab!e.
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High Distribution Uniformity of
Irrigation Systems to Ensure Turf
Quality and Efficient Use of Water

Lucia Bortolini, Dept. Land Environment Agriculture and Forestry (TESAF) - University of Padova (ltaly)

A controversial issue about lawns is related to their
high water consumption, a|f|’10ug[‘| their capacity
to prcwide many ecosystem services is wideh’ rec-
OQHEZed and it is well known that turf is an irre-
p|uceuble surface for recreational sports/activi-
ties (Monteiro, 2017). Without water their benefits
may be reduced or annihilated but High-quah?y
standards in ?ungrcss can be maintained also re-
ducing water irrigation volumes (Carrow, 2006).
Different studies show that in most COses, under
moderate levels of deficit irrigation (50%-60%
of actual evcpofr{]nspirc:‘rion), turf quch‘ry can be
maintained at an acceptable level but with lower
water consumption compc:red to irrigating back
to field capacity (Gémez-Armayones, 2018).

To ensure efficient irrigr::tion, or to reduce water ir-
rigation volumes, it is necessary to -::lpp|y uniform-
Iy the appropriate water amount to p|cm’r and soil
in correct timing, without wastage through runoﬁa
deep percc:|c1ﬁonl wind drift and direct evapo-
ration (Fig. 1). In summary good irrigation is the
efficient 0pp|icc:’rior| of the r’igl‘\f amount of wa-
ter at the rigl"lt time in the righf p|c:|ce (Conr‘le"cm,
2002). For the most effective results, uniForm]?y
and efﬁcfer‘lcy must work TOQEihen On|y with a
high distribution unif:crmify it's possib|e to have a
high irrigation efficiency without losses and able to
ensure the right amount of water to all the p|cmfs;
basic condition to have a high-quuﬁ]fy ’rungrc:ss.
Distribution uni'Fc:-rmiF"_.r indicates the unil':ormj*y
of cppIicufion fhroughou‘r the field and the Low
Quarter Distribution uniformity DUlg (Merri-
am and Keller, 1978) is the more suitable index
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to evaluate it. DU, emphasizes the areas which
receive the least irrigation by Focusir'lg on the low
quarter areq, typica“y by p|c1cing catch can de-
vices across an irrigc:tecf area and is caleulated
using the FD|Fowing equation:

DU Average low - quarter depth of water received

la Average dept of water received

DU, is often used as a basis to judge the quality
of a turf irrigation system and it well describes the
perFormcmce of an irrigation system. Even if site
condition may alter the perFormunce during op-
eration, distribution uni{:ormiw isin |c:|rge part es-
tablished during system design, The American Ir-
rigation Association indicates the catch can DUIc|
values to describe the quc:h'ty of irrigation system,
ranging from excellent to poor, and sets the min-

imum values for fixed spray heads (55%) and ro-
tary sprinklers (70%). Mecham (2004) reviewed

Good Irrigation
Correct Carract Unifarm M
daphi Hreing application loases

Figure 1 The four key princfples of gooa’ irmigation practice
(Connellan, 2002).
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the results from over 68600 audits of landscape ir-
rigation systems pointing out that the most sprin-
kler systems fell into the “fair” or “poor’ category
(DUlq < 59%). Very often the lower the distribution
uniformi‘ry, the lower the irrigation efﬁciency due
to cverirrigation fo ameliorate +ungrass appear-
ance of the driest zones suFFering the least water
c:pp|icc:|i‘ion. In fact, any degrc:dﬂﬁon in fungrc:ss
will |i1<e|y result in the increasing irrigation volume
to the area. During audits in residential irrigation
systerns, Thomas et al. (2002) found that, to
overcome the poor water distribution uni‘Fc:-rmii",r
related to inappropriate selection of sprinkfer noz-
zles, the irrigation fime was usuc:l”y sef too high,
resu|ting in overc:pplicc:fion of water. And over-
watering, besides wasting water and energy and
|e<:1ding to environmental degmdo‘rion, produces
[poor agronomic conditions for HeaHHy ‘rurfgrc:lss.

Other factors may influence distribution unifor-
mity. Baum ef al. (2005), analysing the distribu-
tion ur1ti:rmiJr‘\,r of residential irrigation systems,
noted that sprink!er brand and pressure also af-
fected the UﬁifDFmiTY values. In a field investiga-
tion conducted at five golf courses, Miller et al.
(2014) found that the D'UIc| was 55% on average,
and the highesf values were measured in the g0|f
course that presenfed very little pressure variation
among sprinkjers and sufficient spr]nHer over|c:p.
Pitts et al. (1996) listed, in arder of Frequency, the
reasons that can be a cause of low DUlq values:
maintenance and Fﬂu|’ry sprink!er heads, mixed
equipment fype in zones {sprc:y and rotor), exces-
sive pressure variations, and poor head-to-head
coverage. Although distribution and redistribu-
tion into the soil of irrigation water are affected
l:)y many other Fcciors, such as soil texture, s|ope,
thatch c:ccumu|c:|ﬁor‘|, ’rurfgrc:ss canopy, Straw et
al. (2018) found that volumetric water content
DUIq is similar to catch can DUIc| on the sand
cc:pped Jruncgrrc:lss sports fields. It would there-
fore be necessary fo simulate options of sprinl(!er
p|c1cemer|+ for the desired uniformities before
installation on the feld. However, several ana-
lytical tools able to give irrigation designers the
Gbi|ih,-' to evaluate and compare different sprin-
F<|er5, nozzfes, spacing, combinations hcve been
c{eveioped, most of them in the last few decades

12
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(Dwomoh et al,, 2014).
In conc|u5ion, ’rhouglﬂ many factors may affect
turf qua[ify and efficient use of water, a starting
point is the high distribution uniformity obtained
with good design and careful maintenance of the
systerm ciuring the time.
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A New Hyperspectral Based System
for the Estimation of Weeds and
Botanical Composition of Turfgrasses

Cristina Pornaro, Department of Agronomy, Food, Natural Resources, Animals, and Environment, University
of Padova (ltaly), Loris Vescovo, Sustainable Ecosystems and Bioresources Department, Research and
Innovation Centre, Fondazione Edmund Mach, Trento (ltaly), Michele Dalponte, Sustainable Ecosystems
and Bioresources Department, Research and Innovation Centre, Fondazione Edmund Mach, Trento (Italy),
Damiano Gianelle, Sustainable Ecosystems and Bioresources Department, Research and Innovation Centre,
Fondazione Edmund Mach, Trento (ltaly), Stefano Macolino, Department of Agronomy, Food, Natural
Resources, Animals, and Environment, University of Padova (ltaly)

The botanical evolution of mixtures and weeds
invasion and their diffusion are important aspects
in h..rngrc:lss research. Moniforing plcmf popu|c:fion
dyr‘rqmics in turf mixtures have shown increasing
interest by turf specicﬂis{'s in consequence of herbi-
cide-use reduction and the increase of low-main-
tenance management. Mixing two, three or more
species is the simp|es? and probc:bhr best known
method to reduce maintenance inputs for main-
taining turfgrasses, especia”y in fransition zones
(Dunn and Diesburg, 2004). Mixtures of differ-
ent turfgrass species have better visual quqli’rv
and reduced environmental and pest stresses
compcred with monostands (Sa|ehi and Khash-
Khui, 2004). However, vegetation dynﬂmics of
different spedies determine un]forml’fy and com-
position of the i'ur{ and are influenced by several
factors such as seeding rates (Brede and Duich
1984a), mowing height and frequency (Brede
and Duich 1984k), and fertilisation (Gough et al.,
2000). Indeed, studies on botanical compaosition
of weed invaded turfgrasses are very important
especic:”y with the recent rules in bunning herbi-
cides imposed by the European Union. The most
used methods for de’rermining turfgrass species
composifion are visual estimation (Cropper et al,

2017; Knot et al, 2017), point quadrat method
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(Macolino et al, 2014), or the combination of
the two (Leasure, 1949). A less used alternative
is p|c:|nf count of sing|e species, but this method is
usually used in pot trials (Bailey et al, 2013; Ear-
lywine ef al, 2010) or in field trials using profile
sampler (Brede and Duich 1984a).

A number of studies have locked at identification
of species from hyperspectrui reflectance data-
sets (Cho et al, 2010; Ghasemloo et al, 2011).
The use of hyperspec‘rm| image unu|ysis for veg-
etation mapping is mainly used for ecosystem
monitoring and remote sensing of vegetation
(Ma|enovsky et al, 2009; Drusch et al, 2017).
Several studies were conducted to c!c:ssi{::.r tree
species from Hyperspecfrd imaging data with
different results (e.g., Xiao et al, 2004) accord-
ing to their specfrc:[ ar spnfiﬂ| resolution {e.g_,
Du|pon¢e et al, 2009), and the Gdopfed plat-
form (airborne or satellite; Vyas et al, 2011; Xu
et al, 2011). Specific studies were conducted on
species classification in grdss|c|r'|c|5 (Cuslﬂnc:l‘!cm et
al, 2016; Monteiro et al, 2008). However, the
specfrcﬂ vuric:bih’ry showed to be very high and
linked to the pl‘aeno]ogiccﬂ stage and stress level
of the canopy (Cushnahan et al, 2016).
Hyperspecfrd sensors collect the light reflected
from ol::jeds in a series of contiguous bands. The

13
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Figure 1 RGB image derived from Specim 1Q hyperspectral data [a - left) and classification raster obtained with
the hyperspectm] anal'ysis (b- n'ghfj of dataser collected in pl'cnL with Trifolium repens and Festuca rubra.

high specfrﬂ| resolution allows vegetation classifi-
cation, and the selected bands are used for cal-
cu|c:’r'|ng vegetation indices to c:lnc:hfse biophysicﬂ
and biochemical properties (Galvéo et al, 2011).
Vegetation indices are common|y used to remote-
|y evaluate vegetation covers both qut:mﬁh.]ﬁveh
and qualitatively (Rascher et al, 2007: Fang et
al, 2016), and in some case continuum-removed
reflectance is used instead of reflectance data
to normalize spectru] features reducing noise
(Aneece et al, 2017).

The above mentioned studies were conducted on
comp|ex grasslands with o Higl‘! number of spe-
cies. Cur hypofhesis is that H}rperspecfrd SeNsors
can be successfu"y used for species classification
ina 5imp|if‘|ed canopy as that of iungrc:lss; with a
limited number of species maintaining the same
growfh stage over time. This method he|ps in de-
termining the species compaosition of the Jr'L.n'i:{_:;mss
in terms of percenfage coverage. In this study we
used hyperspecfrd data collected from different
fungrc:sses in order to obtain the percentage at
coverage of species in the mixtures.

Data were collected in pEDfs of an exisfing trial
established in September 2018 with Trifolium rep-

ens L., Achillea millefolium B and Festuca rubra

14
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L. Plots were c:rrcmged ina comp|efe randomized
block design with three rep[icc’rions. Plots in each
block consisted of three monostands (T. repens, A.
millefolium, F. rubra}, three two-species mixfure
(T. repens + A. millefolium; T. repens + F. rubra;
A. millefolium + F. rubra), and one three-species
mixture (T. repens + A. millefolium + F. rubra].
Plots were mowed with a rotary mower machine
at 47 mm every other week. A high-resolution
hyperspec’rm| camera system (Specim [Q from
Specim, Ou|u, Finland) was used to take reflec:
tance images of plots using a white panel (50%
reflectance) as a reference target. The hyperspec—
tral camera acquires data from 400 to 1000
nm. On 2 April 2019, reflectance images were
taken just before the mowing in each p|ot For
dassification of the species, o supervised classifier
(Dalponte et al, 2012) was used and analysis was
pencormecl with R software (version 3.1.3, R Devel-
opment Core Team 2015).

Region of interest for the classification were drawn
using the QGIS 3.4.1 software (QGIS Develop-
ment Team 2018). Instead of the original reflec-
tance Vc:|ues, the continuum removal reflectance
was considered, Gdop’ring a spectrcﬂ transfor-
mation fechnique to enhance individual speci‘rol
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Figure 2 RGEB image detived from Specim 1Q hyperspectral data (a) and classification raster obtained with the
hyperspecrra.l anufysis ['b) of dataset collected in the pfm‘ with Achillea millefolium, Trifolium repens, and Festuca rubra.

features (Sakowska et al, 2019). The dark pixels
that typica”y are due to the canopy shadows and
can negotiveiy affect the classification accuracy
were excluded from the datasets, We considered
as dark pixe|s the pixe!s with a mean reflectance
value lower than 0,01.

We report here the results of hyperspedrﬂ| cmc1|y—
sis performed on two images (Fig. 1 and Fig. 2) as
an example. Figure 1 (page 14) reports the RGB
image and the raster resu|’rir‘|g from the cmc1|~,f—
sis of the dataset collected in p|of with T. repens
and F. rubra. We found that 12,1% were dark pix-
el, while F. rubra reached 76,4% and T. repens
11,5%. From the ﬂnclysis of the dataset collect-
ed in the p!oi’ with A. millefolium, T. repens, and
F. rubra (Fig. 2) we found that 7,6% were dark
pixels (canopy shadows), while F. rubra reached
56,2%, T. repens 4,3%, and A. millefolium 31,92,
Comparing RGB images (Fig. 1a and 2a) and ras-
ters (Fig. b and 2b), it is possible to observe that
the hyperspecfm| system can be used to c|c:|ss]fy
p|cmf species in a close mowing sward. However,
with this pre|im1n0ry cmr:||»_.-fsis, we found that dark
pixeis represent a greal percenfage of the whole
image and this could strc:-ng|y affect the accuracy
in the estimation of species cover. The ’rechnique
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turned out to be promising in the cdlassification
of pic:ln’r species in ’ruri:grasses. However, further
Gnq|yses are needed to define the appropriate
data collection method and to improve the classi-
fer performance.
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The Effect of Fairway Rolling on Dollar
Spot Suppression on Golf Courses

Geunhwa Jung, Stockbridge School of Agriculture, University of Massachusetts, Amherst, MA 01003;
Toshihiko Yamada, Field Science Center for Northern Biosphere, Hokkaido University, Sapporo, Japan

Introduction

Dollar spot, caused |::y the ascomycefe fungus
Sclerotinia homoeacar’po (now Clarireedia spp.),
is the most economiccl"y important turfgrass
disease causing signiﬁcc:nf c:i-:]mc:ge fo ‘ruri:grclss
swards Throughou’r the growing season on go|F
courses worldwide. Fungicide app|icc:+ior|s fo
control dollar spot during the growing season
account for a significant portion of gohc course
maintenance budgets, especic:”v on fairways.
Furthermore, reducing Fungicide (:lpp|icc:’rior'|s on
Fc:irwc:ys could considerc:Hy reduce overall pesti-
cide usage on gohC courses, thus saving substan-
tial amounts of money and allowing for resource
allocation towards other maintenance practices.
Moreover, with ever growing pressure to reduce
pesﬁcide usage due to Envircnmenml CONCerns,
golf course fairways serve as an excellent place
to deve|op management alternatives where pesti-

i #

cide use is restricted.

RDHing is an alternative cultural practice originc:||—
|y incorporcﬁed infe management programs fo
improve speec:l on putting greens. In the last 25
years, much of the work done to Exp|ore the prac-
tice of ro”ing has been done at Michigan State
University under the direction of Dr. Thomas Ni-
|-co|c1i, where researchers examined the impact
of |igh’rweighf ro”ing on per{ormonce of putting
greens, specfﬁcc:”y. In addition to improvements
in performance and speed, Nikolais research
group also observed other agronomic benehts
of the practice as well, inc|uding a reduction in
dollar spof incidence. Similur|y, improvements in
performance and reduction in dollar spot have
also been onecdom”y repor‘red on go|F course
Fc:irways where ro”ing programs on Fqirways
have been initiated. Therefore, University of
Massachusetts Amherst has begun o first fair-
WOy rc>||'|r'|g project funded l::-y New York State

-

Photo 1 Tru-Turf FR-108 rolling head mounted on Jacobsen fairway mower at Star Hue CC, Kaorea.
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Untreated g
Ammonium sulfate

(13-2-13)

Ammenium sulfate
l:?i -0 ~O:]

Figure | Effect of fairway rolling and various fertilizers on dollar spot uppression (rating on July, 2018) ot Star Hue CC, Korea.

Tungrc:lss Association (NYSTA) and New En-
g|und Regionc|| Turfgmss Foundation (NERTF)
in 2015 to examine the practice of rolling using
a Smithco Fairway Ultra 10 Roller and confirm
its potential to reduce fairway fungicide applica-
tions for dollar spot while also deTermining proper
rolling frequencies and exploring interactions with
bio-control products and nitrogen fertilizers. In
br'uf:wcr in comparison to non-rolled p|c:f5; increased
fairway rolling frequencies at 3X, 4X and 6X per
week increased dollar spot reduction by 40-60%,
with a positive correlation between reduced c|ip—
ping yieHs and increased r0!|ing f:requency. Addi-
ﬁonc:”y, a substantial reduction in dollar spot was
observed while rolling (4 times per week, Tuesday
and Thursday, double roll) and applying 0.20 |b
nitrogen/1,000 ft2 every 14 days. Yet, there are
still more questions on whether dollar spot reduc-
tion by fairway rolling is affected by different turf-
grass species or different ro”fng machines.

Therefore, the main objectives of the 2017 study

were:

[1 determine the effect of fairway rolling using
Tru Turf FR-108 rolling heads to control dol-
lar spot on Kentucky bluegrass and perennial
ryegrass fairways on golf courses.

[l determine the interactive effect of common

18
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fertilizers and \cc:lirwc:y rc:-||Er'|g using Tru Turf

FR-108 ro”ing heads on dollar spot control.

Materials and Methods

Field efficacy testing was conducted at Sappo-
ro Golf Club Yuni Course, Hokkaido, Japan and
The Star Hue Country Club, Yangpyeong, Korea.
The trial was conducted on perennic' ryegrass at
Sapporo GC Yuni and on Kentucky bluegrass at
Star Hue CC. Rolling began at each course in mid-
May, 2016 and was applied Tuesdays and Thurs-
dcys as a double roll for a total of 4 rc”ing passes
over the experimerﬁd p|0+5 each week using @ Tru
Turf FR-108 rolling head mounted on Jacobson
fairway mowers (Photo 1, page 17). Fertilizer treat-
ments were applied on May 19, July 7 and August
10 ot Sapporo GC and May 24, June 14 and July
5 at Star Hue CC. Urea (46-0-0), ammonium
sulfate (13-2-13 and 21-0-0), organic fertilizer (Se-
ablend, 12-0-12) was applied at 1.22 g/m? on all
application dates (Fig. 1). Polyon (polymer coated
urea, 41-0-0) was applied of 7.32 g/m? once on
the first application date at both locations.

Field trial p|o‘r5 were urrunged in a randomized
complete block design, with four replications. Plot
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size measured 1 x 2 meters. One half of the plot
was devoted to ro”ing 4% weeHy and the other
half was not rolled. Rﬂfings were taken on select
dates L::y counting the number of dollar spot infec-
tion centers. Means were suhjec’r to an c:lr'|c:||ysis of
variance and were separc:fed using Fishers LSD

test (P < 0.05).

Results

0 Sapporo Golf Club Yuni Course: rolling re-
duced dollar spot compc:lred to the non-rolled
in all treatments. Minimal differences were
observed among the fertilizer treatments,
however, all fertilizers did reduce dollar spot
more than untreated. This experiment indicat-
ed that ro"ing and fertilizer app|icc:‘rion could
reduce dollar spot up 65% more than no roll-
ing or fertilizer e::pp|'|ccmcm.

O Star Hue Country Club: Ro“ing reduced dollar
spof in all treatments compared to non-rolled
(Fig. 1, page 18, and 2). Fertilizers that consist-
ed of urea as the main source (Urea and Poly-
on) were the ’rop—r‘cﬁed fertilizer treatments
(Fig. 1, page 18). Overall, all rolled treatments
reduced dollar spot by more than 90% when
compared to the non-rolled untreated.

Discussion

These fc:lirwcw ro”[ng experiments using Tru Turf
FR-108 rolling head mounted on Jacobson fair-
WY MOwers showed the poTenfia| to reduce dollar
spof infection substa n’riq”y if r‘o||ing programs are
used rega rdless of Jr:_ln‘:gc:ss species composition at
gc-hc courses fuirwuys in Asia. O‘vera", both loca-
tions showed the potential for a 65-90% reduction
in dollar spot compared to non-rolled untreated
p|0Jrs. These disease reductions could substanfic:”y
reduce fungicide inpufs on fairway turfgrass. In
addition to reduced dollar spof incidence, other
benefits were also observed inc|ud'|ng increased
quc|ify, firmer surfaces and broadleaf reducﬂon,
as well as thatch compression and/or reduction.
Furthermore, we concluded that no 1‘LII"th’CISS spe-

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

6" ETS Field Days

Figure 2 Experimental plot demonstrating no-rolled
pl'af sign.’ﬁccmﬂ'y infested with dollar spat at Star
Hue CC, Korea (picture taken on July 15, 2016).

cies-specificity was observed in this study, nor was
there any speciﬁci’ry observed between ro”ing
machines in our previous studies. Consequenﬂy,
the potential of reducing fungicide applications
with fairway rolling under nitrogen applications
could offer an economicc:“y and environmental-
|y Friend|y solution for dollar spot management.
A deeper investigation of the factors inﬂuencing
mechanisms of &Jirwc:y rolling on dollar spof re-

duction is undergoing.
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The US Experiences on Sustainable
Turfgrass Management

Michael Kenna, Program Director, USGA Green Section Research

The USGA's vision for ’rur'Fgrc:ss and environmen-
tal research is to ‘use science as the foundation
to beneft gDH:." Since 1983, the USGA has em-
phasized sustainable Jruncgrc:ss management and
enviranmental protection in several Ways. Here
are six ways the USGA has suppoﬁed research to
achieve this gocl|.

Water Conservation

Er::1r|~~,;r research on ’rungrc:lss water use established
the amount of evapotranspiration for the grasses
used on gohf courses {Fig_ 1. The results lead to
the deve|opment of water budgefs and improv«ed
irrigation scheduhng to reduce water use. In areas
where recyc|ed water was cwc:|'|u|::|e, the USGA
5fr4::r1g|':.|r encourc:ged it to be used. Research also

Cool-Season Turfgrass

focused on new technology such as the time do-
main reﬂec’rome+ry (TDR), soil moisture sensors
and unmanned aerial systems (UAS) with spec-
tral cameras (Fig. 2, page 21). Now, additional
projects are conducted on the Qdopfion of preci-
sion irrigation technology. Since 2005, a 21 per-
cent reduction in water usages was achieved by

U.S. golf courses.

Environmental Benefits

The social and economic value of green space
that a go|F course pro\;ides to the community
Was emphusizad. Golf courses provide valuable
wildlife habit in out of p|c:|y areas allowed to grow
nafive p|cm‘r materials. Wildlife |_ir1|<s, a cooper-
ative research program with the National Fish

Warm-Season Turfgrass
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Figure 1 Average c:I'crr'l'y evapotranspiration (ET) of cool-season and warm-season fur‘fgm’sses
over five years (University of California, Riverside, Califormia, U.S.A).
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Figure 2 Color-enhanced image of plots in the
nearinfrared (NIR) band on 31 August 2015. Percentages

denofe eyopotranspiration {ETJ repl'ﬂcemenr irrigation
treatments. Dark green fhigh} indicates mare turf biomass
(Kansas State University, Manhattan, Kansas, U.5.A).

and Wildlife Foundation, pmvitﬂe valuable in-
formation on hcw mammcﬂs, birds, ﬁsh, rep+i|es,
and cmphibions use the gc|'F course. In 1990, the
USGA established the Audubon Cooperative
Sanctuary Program in cooperation with Audubon
International. Currently, the USGA is supporting
new research on the ecosystemn services, such as
carbon storage, stormwater management, and
heat island reduction that golf courses provide to

a community.

Pesticide and Nutrient Fate

The USGA research showed that proper c:lpphcc—
tion of pesticides and nutrients would not negative-
ly impact the environment. However, this research
also dermonstrated that qualii‘y thFgrc:Ss could be
produced with fewer pesficide and fertilizer Gpp!i—
cations. Since 2005, go|F courses in the U.S. have
reduced nitrogen use by 35 percent (31,000 tons
annually) and phosphorous by 53 percent (17,000
tons annually). USGA research showed tall veg-
etation along ponds and streams protect water
quc:|ity. However, pesﬁcide use has remained at
the same level since 2005, and more needs 1o be
done in the area. The USGA is acfive|y supporting
disease forecusﬁng models and the introduction of
new +ungrc:|ss cultivars with disease resistance.

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

Figure 3 Researchers at Rutgers University are evaluating
methods to reduce fungicfde usage on gnlfcourse
fair\-mys. Bentgrass cultivars with dolflar resistance can
hefp the goh‘course become mare sustainable {Rufgers
University, New Brunswick, New Jersey, U5 AL

Putting Green Construction

The USGA continues to improve the recommen-
dations for putting green construction. This meth-
od is the most method of green construction that
provides consistent playing conditions worldwide.
To some degree, the USGA putting green rec-
ommendations have heiped expund the game of
golf throughout the world. This method provides

the best chance to have quc:iif‘y greens because it
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Figure 4 The number of dallar spot infecfion centers in
hr’ghfy suscepﬁbﬂe fred lin Es;l, maderﬂ'refy suscepﬁbfe forcmge
lines), and more folerant {green lines) bentgrass cultivars
and dallar spot risk inclex (blc:rc.k line) colculated using o
weather-bosed, logistic regression model during 2015
{Rutgers University, New Brunswick, New Jersey, U.5.A)
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is resistant to compaction, prcwides fast surface
droinage, yet retains subsurface moisture.

Golf Course Management

The USGA provic:les many best practices fo re-
duced inputs. Cultural practices, bioiogicc! con-
tro|, p|cmt grow’rh regu|c:tors, disease and insect
tolerant furfgrc:sses, and pest forecast models
are pieces of a much |c:rge-r goh': course manage-
ment puzzle (Fig. 3 and 4, page 21). The USGA
is supporfing the Golf Course Superintendenfs of
America (GCSAA) to develop Best Management
Practices (BMP) for all ﬁffy states |::y the end of
2020. The USGA dalso has worked with Green
Section agronomists and the Research, Science,
and Innovation team to deve|r::»p USGA Resource
Management. Integrating new fec|'1r10|ogy and
data management that provides a dc:ih.r dash-
board view of go|‘F course inputs is the future.

Breeding Better Grasses

Mr;my new grass cultivars used h:dc:ly an goH:
courses resulted from USGA ‘rungmss lcnreeding
programs. More than 30 game-changing cul-
tivars were devefoped that use less water and

Photo | Bermudagrass experimental cultivars remaoined
green without water far eight weeks during July and
August at the University of California, Riverside,
California, U 5. A The goal is to develop drought-
talerant bermuo‘ag.'asses with im proved winter color

to eliminate overseedr’ng with perenn.‘r::l' ryegrass.

provide better p|c\_,fir|g qucﬂhfy with fewer resource
inputs (Photo 2). Attention to cIeveEoping cultivars
for the needs of different climates will allow these
new grasses to be used worldwide (Photo 1). The
new cultivars not cmiy beneft gc:»if: but are used
on other sports facilities around the world. Since
1920, the USGA has received more than $6 mil-
lion in rc:yc:||‘rie5_. and all of this and more has been
reinvested in university plant breeding programs.

Photo 2 'Latitude 38, a cold-hardy bermudagrass variety developed at Oklahoma State University ond funded in part by
the USGA, is goining popularity across the transition zone of the U.S A

22
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The “Biogolf Protocol”
at Golf della Montecchia

Alessandro De Luca, ltalian Golf Federation, Green Section (Sutri, Italy)

Golf course management has witnessed import-
ant deve|opmen’rs over recent years. New re-
guests and expectations by the ptayers as well
as important eco|og]cc:! considerations have
chnnged the c:pproc:cl‘a to go|f.

Growing awareness that is pcrticulaﬂy strong in
Europe and that has been Focusing on the envi-
ronmental impact of golf courses has led to new
|egis[oﬂon regu|c:|ting the use of pesficides; similar
restrictions regurcling the use of water are u|reclr::|y
in the mqkmg.

The Biogolf Case Study was launched in Janu-
ary 2015 as a part of the Biogolf protocol, at the
behest of the pubh’c bark |stituto per il Credito
Sportivo and supporfed by the ltalian Golf Fed-
eration (FIG), the Golf Environmental Organisa-
tion and other important ltalian environmental
groups such as Legumbienfe, Federparchi and
Fondazione Univerde.

The Bicgolf Case study is supervised by the
Agronomists of the FIG and by researchers from
the Universities of Bo|c:—gnc1, Padova, Pisa and To-
rino and is charged with managing 9 of the 27
holes of the Golf della Montecchia in accordance
with organic 'Fcrrming principles_

Its main ob}ecfive is fo guaranfee environmental
and economic susfcinubihfy as well as to profect
the p|c:yer5Jenjoymen+ and the aesthetic. It is o
sfudy that aims to direcﬂy verify on the field the
real implications of an ecological approach to
mainfenance.

The Golf della Montecchia has Iong been com-
mitted to managing the go“: course in an envi-
roﬂmen’ra"y sustainable way by seeking efficient
solutions to opfimize all aspects of goH: course

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

management. Contributions on the part of var-
ious universities and institutes have led to inter-
ventions inv0|ving the local flora and fauna, the
woodlands, COQ emissions and +ungrc:55. It is in
view of these efforts that the club has received
nurmerous national and international awards.

In the effort to share the experience of the study,
fo encourage comparisons and to set future
goals, in Sepiember of 2017 the data of the first
two years of sfudy were gc:‘rhered with more than
100 expert consultants, greenkeepers; gdrdeners,
technicians and researchers (Photo 1).

Here are some of studies carried out at Golf della
Montecchia.

A comparison between maintaining bermu-
dagrass (Cynodon dactylon x transyaalensis)
tees and fairways and cool season grasses
maintenance

Anc|y5€s carried out I::y the Green Section of the
FIG and the Universities of Pisa and Bologna re-

Photo 1 2017 Biogolf Seminar.
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Phote 2 Alternative weed contral tests on the car cath.

vealed that at the specif'lc weather conditions of
the golf course, bermudagmss is more sustainable
compured to a traditional cool season grasses. A
signiﬁccmﬂy |Dwer use of water and fer?iiizers; a
signiﬁcqnt reduction in Cogemissions were found
and no chemical products were necessary.

The adaptability of ultra-dwarf bermudagrass
(Cynodon dactylon x transvaalensis) Miniverde
at Northern ltaly climatic conditions

Given the sensitiviity of Agrostis stolonifera to dis-
eases and the marked improvement in the varieties
of bermudagrass for putting greens, ¥ greens were
converted to Miniverde. Experts from the Univer-
sity of Pisa and Bo|ogn0 evaluated the establish-
ment, the resistance to adverse condificns, the wa-
ter requirements, the quc"lty and the resistance to
low temperatures. Alternatives to the greens cover
to defend the turf from the cold were evaluated.

Evaluation of sustainable weeding methods for
the control of spontaneous flora in urban areas

G|yphusa’re-bcsed herbicides were banned in

HGJy three years agoe. Researchers from the Un-

24
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versity of Padova examined clternative methads
to the use of traditional chemical weed[ng prod—
ucts on the pc:lH‘ls of the goH: Course over an en-
tire season. The efﬁcacy and cost of pe|nrgc—nic
acid, acetic acid, flame weeciing, and mechanical
scraper were examined and compc:red, (Pho’ro 2)

Golf course management strategies to improve
biodiversity in naturalised rough zones

Wild areas in o goff course enhance its aesthetic
and environmental value. ﬂ\ccording to the s’rudy's
Fmdings, interventions should be carried out to en-
courage their growth. Researchers from the Uni-
versity of Padova have been carring out studies
in naturalized rough areas to compare different
upprocches to increasing biodiverisfy.

Perspective use of Rhinantus alectolorophus for
suppressing tall fescue in golf roughs

Researchers of the University of Padova and of
the Brno Mendel University (Czach Repubhc}
have been siudyiﬂg the use of the Rhinantus
c:|ecfo!orophus, a hemipcrasi‘ric phdrosynfheﬁc
p|cmi'5 which can ‘steal’ water and nutrient from
their hosts as Festuca Urundinaceu, a species fre-
quenfiy found in the rough areas of Italian gohc
courses and in other areas. Promoting its grow‘rh
could promote the establishment of new species
beneﬁ’rfing insects, wildlife and the la ndsccpe,

Photo 3 Insect moniforing in the held.
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Photo 4 Acidification plant in the pumping station.

MNature Conservation at the Golf Course

Operc:’rion Pollinator was recenﬂy launched by
the experts of the “Esopolisﬂ, the Insect Museum
of Padova. After conducting a census of the in-
sects and plants found at the golf course (Photo
3, page 24), the researchers evaluated how to
create new habitats for insects to attract birdlife.
One of the Wways is by in‘rrcducing scents that can
attract insects that wi||, in turn, attract birds.

The operation also intends to focus the attention
of members of the go|f course towards the beuufy
of the natural environment in which the course is
included by, among other things, positioning bee-
hives to produce Jnoney Glong its pcﬁhs.

The role of Golf della Montecchia

in protecting nature

The staff of Golf della Montecchia has long been
worl(ing to maintain and enhance all aspects
of the natural environment inc|udir‘|g wild grass
areas, acquatic and riparian vegetation in the
ponds and woodlands. These interventions have
increased the space for wildlife pc:ercu|c1rEy in
anthropized environments. In 2017 using the cen-
sus carried out I::y the National Italian Institute
for Wi|d|i{:e, researchers Were able to '-.reriFy that
the area of the gohc course have a ]c:rger quanti-
ty and densi’ry of wild species with respect to the
surrounding area. Nine of these species are con-
sidered as conservation priority.

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

Photao 5 Instrumental contral of trees.

A new bunker construction technique:
comparison of maintenance costs

Bunkers maintenance is cerfc:lin|':.f an important
and expensive part of go|F course management.
In fact, bunkers need to be regu|o::r|'3.r checked
and maintained because vegetation can deve|op
around and within its borders, the sand is contam-
inated by dirt or gmve| or is washed out. Three
materials to avoid contaminating the sand and to
limit the grc)w'rh of weeds were tested. Zoysic:l mai-
freHG, a species characterized by a s|0w gmw‘rh
Was ptcmfed on the edges of the bunkers. Techni-

CCII cmd economic CII"ICI.I}’SES were I'I"ICICIE.

Studies presently underway

Studies presen’rfy underwcy are:

O Examining the udvcmfcges at using irrigation
water acidification system to control the soil
pH (Photo 4);

| Comporing mechanical system fo control
broad leaf weeds;

O Evc:iucﬁng protocols to control Spring Dead
Spof (Ophr'ospha erella spp,} on bermudﬂgm 55
and dollar spof (Sclerotinia ﬁomeccarpu) on
creeping bentgrc:lss (Agrostis stolonifera);

[ Monitoring and manage tree heritage (Photo 5).
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Study on the Naturalization

Process of Roughs

Stefano Macolino, Cristina Pornaro, Department of Agronomy, Food, Natural Resources, Animals, and

Environment, University of Padova (Italy)

Golf courses are mciniy characterized Fa-y p|c:r11'
communities with simp|iﬁed botanical composi-
tion (Pornaro et al, 2018). Improving naturalized
mugh |1e|p5 to enhance go|‘F COUrses Eiodiversi’ry
and allows to reduce management inputs (Brame,
2012; Gross and Eckenrade, 2012; Dobbs, 2013).
Little information is available on the importance
of naturalized rough for the increase of piclnt and
wildlife biodiversity and habitat comp|exii'y of gc:»H:
Courses. Hawever, if these areas consist of Wi|c§
plants, they can restore grass communities in a
higHy urbanized area which also represents eco-
|ogicc:|| corridors that host marny p|cmf and animal
species for the benefit of the environment and of
the landscape (Pornaro et al., 2018).

We found c:~n|!'.|r few studies comparing p|o’rs
mowed at a standard turf height to unmowed
p|oTs, since unmunuged plcmf communities are
rarely found in recreational and aesthetic turf-
grasses. In an la-yec:r experiment on roudsides,

Parr and Way (1988) observed a gradual increase

in species richness with increasing numbers of cuts

82

per year. Dickinson and Polwart (19892) found an
increase of litter accumulation, togefher with a re-
duction in belowgmund biomass, and forbs inva-
sion Fc:”owing cessation of mowing. These studies
highiighi‘ that maintenance practices p|c:|y a key
role in the succession of most p|c:|nJr communities
since they influence botanical composition and
competition among species. The time at which
the mowing occurs may also affect species com-
position as a delayed cutting allows for seeds to
be released into the soil which can improve the
species seed bank (Williams, 1984). However,
Parr and Way (1988) delayed the date of a single
cut from June to Ju'y but found no differences in
1ong-f'erm species richness.

The obiecﬁve of this sfudy was to characterize
the vegetation of recenﬂy naturalized rcughs of
Golf della Montecchia (Venetian Valley, Italy)
through the analysis of spatial distribution of nat-
uralized roughs by means of GPS. Naturalized
rc:-ug|"|s were divided into sections }'IC}ITIOgEFIEDUS
for their vegetation structure and in particular for

2

.
20

Bl ia

-
26

Table 1 Mean percentoge of woody and shrubby ground cover and mean percentage of deminant grasses of groups
icentified with the cluster anr::fysis on 101 naturalized raugh sections at Golf dells Montecchia {norrheasrer ifaJy).
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Photo | Fairways and naturalized roughs
at Golf dello Maontecchia.

the abundance of trees and shrubs, and botanical
suryeys were conducted in each section record[ng
all plcmf species and their percentage of abun-
dance (Pornaro ef al, 2018). The matrix of species
WIS subiecfed to cluster anu|ysis. Moreoven wiih
the aim of increasing biodiversity, a 3-year study
(2013-2015) was conducted in two selected sites
characterized by low pfcmf dl'versii'g.r, and domi-
nated by Eﬂytrr’gfa repens (L) Nevski (Site 1) and
Festuca rubra L. (Site 2). Three cultural practices
were applied once in spring 2013: A) cut with bio-

mass removal; B) cut with biomass removal and

™ Site 1 B
W Sie2

r
L=]
L3

Dominant spacies (%)
8

g

2013 204 205

Figure | Effect of the interaction between yeor and
management practices on a number of species in a
naturalized rough section dominated by Festuca rubra.
A = mowed and seed supplied; B = mowed;

C = control. Ervor bar represents the least

significant difference at P = 0.05 for comparing
means (modified by Pornaro et al. 2018).
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supp|y of hc:y to provfde seeds of local species; C)
uncut [:conh’o”, All species and their abundance
were recorded year|y in spring. The number of
species and percentage of dominant species were
subjecied to ANOWA.

We found that naturalized I'OLJQI'!S are composed
by habitats mrely found in the surmunding areq,
and that suspension of management practices
allows the natural deveiopmenf of these habitats.
Nineteen percent of the QOEF course surface is nat-
uralized rough with a total of 131 species. Even if
the structure of the vegetation is more complex
and richer in terms of flora thanin a ’rypiccﬂ roug[‘l,
in some naturalized rougl"ls the deveiopmenf pro-
cess goes Jrhrough a critical stage where just a few
species are more competitive and prevc:iF over the
others. The cluster c:nc:[ysis allowed to idenTiFy four
groups. Gmup | included most sections with wood
and shrubby |c:yer dominant on the herbaceous
one (Table 1, page 26). Other groups mainly in-
cluded sections with few trees or shrubs and were
distinguished for including sections dominated by a
few Poacea species such as F. rubra, Lolium arun-
dinaceum (Schreb.) Darbysh. (=Schedonorus arun-

dinaceus, Festuca arund'fnaceq}, Cynod'on c:facfy—

[ LSD
E—
-
154
E L] L]
3 .
= = . i
Z 51 -
A
B
+C
0
2013 2014 2015

Figure 2 Year effect on the percentage of dominant species
in fwo naturalized rougf'l secfions of Gelf della Montecchia
{nartheastern Ifaly) dominated by Elytrigia repens (Site 1)
and Festuca rubra (Site 2). Bars with the same lowercase
letter are not signr'ﬁcr::lnrfy different accord.ing to the least
signifcant difference test at 0.05 level of probability. Bars
with the same cap.ii'clf letter are not s.igr'u'lcn:a'r'rhlg.ur different
according o the least significont difference test at 0.05
level of probability (modified by Pornaro et al. 2018).
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Photo 2 Tragopagon pcrrifc|ius in o noturalized mugh.

lon (L) Pers. (Table 1, page 26) that were included
in the originc:| seed mixtures used for sowing the
rDughs. The High shoot densii’y fypiccﬂ of furF—erpe
cultivars ’roge’rher with good soil 'Ferﬁh'ry may lead
to their dominance in the sward. As repor’red by
other c:u‘rhors, the presence of simphﬁed habitats
with one or few species dominuﬁng suggesfs that
mowing is necessary fo increase the species rich-
ness, promaotes the comp|exify of betanical com-
position, and limits the aggressiveness of grasses.
Results of the ANOVA for the plot trial indicate
that @ number of species was signiﬁcqn’rfy affected
by year and management practice af Site 1. While
for Site 9. we found a signiﬁcclnf interaction be-
tween management practice and year on species
richness. In Site 1, p|o’r5 receiving management
practices A and B dispbyed a higher number of
species than those receiving management practice
C (9.6, 10.0, and 6., respectively); moreover, the
highest species numbers occurred in the last year
of investigation (7.7 species in 2013, 79 in 2014,
and 10.1 in 2015) (data not shown). In Site 2, plots
receiving management practice A had the highest
number of species in 2014 and 20715 (Fig. 1, page
27). No significant differences were observed be-
fween p|ot5 receiving management practice B and
control plots, with the exception of 2014. For both
sites, the ANOWVA revecﬂed that the percenfage of
dominant species was affected by year. In Site 1,
the lowest percentage of E. repens was cbserved
in 2013, while the highest occurred in 2014 (Fig.
2, page 27). In Site 2, the percentage of F. rubra
s’rec:ldify increased over time.

In Site 1, the impacts of the management practic-
es in botanical composition were cm|y observed in

28
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the second year of the sTudy, and ’rﬁey qppeured
to be related more to the effect of mowing than
to the 5upp|yir‘|g of 5eec:|, while in Site 2 the in-
crease of species richness within the year was due
to management practice A Fur’rl‘xermore, a sing|e
cut was not able to limit the dominance of E. rep-
ensor F. rubro, regc:»rdiess of the addition of exter-
nal seed. These findings agree with other studies
that documented the role of mowing in increasing
p|cmf species pcpu|c1ficm of natural roughs and
roadsides (Parr and Way, 1988; Voigt, 1996).

The results of our s’rud:.r suggest that cultural prac-
tices are essential to increase p|c:|nt biodiversii\_.r on
rough areas in gohc courses. The effectiveness of
these practices dePends on the dominant p|unf
species ir'|iﬁc:|||y present. Moreover, the supph.f of
external seed may have an additional positive
efFect but its E‘H‘ICGCY seems to be related to the
competitive ability of existing species.
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Conversion Methods from Cool
Season to Warm Season Turfgrasses

Simone Magni, PhD, Centre for Research on Turfgrass for the Environment and Sports (CeRTES), Department
of Agriculture, Food and Environment, University of Pisa (ltaly)

Mc:intc:ir'ling a high quoh’ty cool season Jrur{:grc:ss
in the transition zone of Europe is becoming an
]ncrec:sing|y difficult task due to conflicts between
high irrigation requirements and restrictions to
water use, disease suscepﬂbﬂify and pesficide re-
duction po|icies. Thus, conversion to warm season
turfgrasses is becoming the pref:errec] option by
turf mMmanagers.

The s[mp|esf approach to the conversion of a
pre-existent cool season turf into a new warm
season stand is to follow the Drdinc:ry ’rechnique
for ’runcgrc:ss establishment. Chemical suppres-
sion and removal of the old turf, soil +i||c:ge,
posi—pbnﬂng or posf—seeding chemical control of
weeds and use suspension are standard steps fo
accompEislﬂ the conversion.

However, due to economic and environmenfc:F
concerns, a ‘soft” or "smoaoth” transition Gpprouch
15 gaining popu|urit’y among turf managers. Re-
duced or nil sail tillage, minimal surface disrup-
tion, short perl’od of use suspension with little or
no herbicide c:pp|iccriion are |-ce~_.r practices of this
upprc:c:ch that turn into cost savings and a more
sustainable Jrurl:grass management.

Under a Europear‘l perspective, the recent ban of
most of the chemicals from sports turfs has two
confrasting effects on the conversion to warm
seqson grasses. On one side it makes conversion
a more stringent choice for the need to abandon
the use of Fungicides, Whi|e on the other side it
reduces the number of tools available to turf
managers to comp!e’re the conversion by s+rong[y
reducing or eJimir‘lcting the use of herbicides.
Investigations have been carried out in the last
two decades with the aim of improving the ef-
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fectiveness of a soft transition ’rhrough the Gdjusf—
ment of ord’lnary treatments or +hrough the devel-
opment of new fechniques.

One of the main issues is to comp|e’re the con-
version while keepfr‘lg the surface p|c|yc1l::-ie or with
the shortest period possi|::|e out of use. This fmp|ies
that the surface is not disrup‘red or on|y pcrfiu”y
dumuged during the sequence of treatments.
A‘Hempts to simp|y seed or sprig errGigI"ﬁr into an
existing cool season turf while keeping the turf
growing have led to the establishment failure or
have no prc:cﬁccﬂ relevance.

Scczfping and verticutting before sprec:ding the
propagation material over the entire surface to
convert is a basic method to prepare the surface
for broadcast seeding or broadcast sprigging (or
sfo|cmizing:]. Cool season grass grow‘r]n is fempo-
rc:ri|y suppressed, seed or bud to soil contact is
enhanced Enough to allow germination or sprout-
ing while canopy thinning allows a better light
penetration.

Once the propagation material has generat-
ed new plants the competition between the two
grasses is the key factor in deiermining the final
composifion of the sfur‘ld, I"iEI"ICE, treatments that
are most inhibifory to the cool season turf are the
most beneficial in promaoting the conversion to the
warm season stand. The suppressiyve effect on the
cool season species is then maintained with a low
cutting height while the grc—w‘rh of the warm sea-
SOMN grass is encoumged with repeated nitrogen
fertilizations during summer.

In order to maximize the competitive effect of the
warm season over the cool season grass, the cor-
rect scheduhng of seeding or sprigging is of para-
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Hydraulic oil reservoir

W= Seed hopper with seed and organic fertilizer mixture

Nozzles for
glyphosate
application
over tilled
rows

Seed chute Press wheel

Figure 1 The strip seeder and its compenents that were used to convert a perennial rvegrass turf ta seeded ‘Riviera” beemudagrass

(Fry et al, 2007, Strip seeding: A new approach for converting cool-seasan turf to warm-season grasses. USGA Turfgrass and

Envirenmental Research Online &(4):1-6).

mount imporfance since ec:r|3,-' p|ur‘|‘rir‘|gs may en-
counter an aggressive gmwfh of the cool season
grass and low temperatures for seed germination
or bud sprouting. On the confrary late p|cm‘rfngs
may lead to reduced establishment and Higher
suscepﬂbﬂify to winter kill.

Post emergent herbicides or p|cm’r grow’rh regu-
lators have been tested with success to assist the
transition; however, the use of such produc‘rs is not
in accordance with the environmental sustainabil-
ity recalled as one of the main factors |eec:|1ng fo
a soft transition strategy. For this reason, this issue
i1s not repc-rh?d here. f-‘-.ccc:rcfing to availakle dc:‘rc:,
a broadcast seeding of riviera bermudcrgross on
a verticut cool season stand gave a gr’ounci cover
of 12% the vear of seeding and a 60% cover the
Fo”owing yedar.

30
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Data on broadcast seeding of Zoysiagrass over
a cool season stand indicate that a 40-75% seed-
ed 7oysia ground cover may be cbtained in three
growing seaqsors. Ground cover reaches 90% in
four growing seqasons without closing the areq,
however, cool season suppression with selective
herbicide is necessary.

Other methods have been deve|oped with the
aim of mqking a more efficient use of the propd-
gation material. Strip sodding, FOW p|c|r'|ﬁr'|g, strip
seeding and 5|'r|g|e p|c:|r1‘r ‘rransp|un‘ring are all
methods that concentrate the propagation ma-
terial in strips from which the warm season grass
will progressive[y sprec:d and CDmplEfEIY COVEr
the ground_ The a&vun’roge over the broadcast
seeding or sprigging as described above is that
ideal conditions for establishment are created on
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a relc:’riveiy small portion of the area to convert
and the propagation material is posiﬁoned onfy
where such conditions exist.

Strip sodding is @ partial replacement of the ex-
isting turf. The main advantage is the reEiabiii’ry of
the establishment method and the cost reduction
compared to cornp|efe re-sodding of the area.
Nonethehess, it remains a labor and time consum-
ing method.

Row planting is a method of vegetative establish-
ment. Planting machines with coulter disks open 5
cm deep slits at 15 cm centres and then press sprigs
into the 5|i’r5_, G|Eowing to use vegetative propaga-
tion material both on prepc:red soil or a desiccated
turf. Row p|enﬁng has been tested to establish the
vege‘rc:ﬁveb propc:-gc:fed Patriot bermudogrﬂss on
a mixed stand of Ken’rucky b|uegrc:ss and Peren-
nial ryegrass. Results showed that 14 weeks after
p|unfing the Bermudagmss cover was 81% where
the cool season stand had received no pre-p|cm’ring
treatment, while 93% and 100% where recorded
where the pre-existing turf was strip killed or i’ofc:”y
killed before p|c1r1’rir|g.

Lower values have been repor’red with row plc:lnf—
ing yielding a 30-40% bermudagrass ground
cover at the end of the growing seaqson when
5ca|ping wdas c:pp|ied as pre-p|c1nf treatment.
Strip seeding is the ada ptation conventional seed-
ing fo narrow strips within an existing turf. A spe-
cific piece of equipment has been developed in
order to create 5 cm wide strips of tilled soil where
seeds are positioned. Competition from untilled
borders is further decreased by spraying a non se-
lective post-emergence herbicide that widens the
treated area to approx 7,5 cm. A press wheel en-
sures good seed to soil contact, thus providing a
further improvement of conditions for seed germi-
nation. Reduced use of seed and herbicide (80%
less), limited surface disruption (11% of the treated
area) and ideal conditions for seed germination
are the main advantages of this technique. Pub-
lished data report a Riviera bermudcgrcss cover
of 41% the year of planting and 71% cover the fol-
|owir'|g year with verticut c:pplied as pre-seeding
treatment. Strip seeding with zoysiagrass gave
52% seeded zoysia ground cover in two growing
season that rised to 73% and 90% the following
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two growing seasons with selective herbicides be-
ing opphed for cool season suppression.

Sing|e p|c:|r|’r i‘rc:nspk:nting s Jrecl"l.nique for warm
season turfgrass establishment that has been de-
\re|oped from the ’rechno|ogy of greenhouse hor-
ticulture. 5ir‘|g|e p|c:n+s of ‘h_lr'FgI’C!SS species are
produced in seed trays and mechanically trans-
p|cmfed in the field ot the preferred density. Also,
for this Technique speciﬁc machinery is required to
create furrows, deliver p|cmfs fo a given p|c1ce and
press the soil to make good contact with the roots.
In this case, competitive edventeges with respect
to the existing turf lie in the propagation materi-
al itself that is represenhed by whole p|c|r'|s with
shoots, leaves and a fu”y deve|oped root system
that start their active grow+|1 immediafe|y after
i'rclnsptcm’r_ Resistance to traffic is similar to that
of mature p|cm‘rs and occasional irrigation deficits
are not as harmful as for germinafion seeds or
sprouting buds.

Whatever the method c:dop’red some ger‘temf
considerations can be drawn. A periocl of at least
two weeks of use suspension is required to allow
Frequen’r watering. As to turf que|i’rv, after prop-
agation material is seeded or p|cm’red the quc:fi’ry
of the surface may be c:ccep‘rcrb|e for piuy but
objec‘rionuble for some: local rules for p|c|y should
be applied when a ball comes to rest on a seeded
ar irunspkmfed‘ spof. As to turf appearance un-
p|eesen+ visual quc:|ify occurs due to disturbed soll
strips and during first winter due to non uniform
browning. Non chemical weed control migl‘;t be
the most chc”enging task for turf managers that

Gdopt a soft transition strategy.

- i 7

Photo 1 Fully automated transplonting machine: details of the
double disk coulters used for m:rnspfan’r.ing 5|'ngfe pl’arﬂs imto an
existing furf
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Bermudagrass Maintenance
above the 45 Parallel

Brian Og O'Flaherty, Bachelor of Agricultural Science (Land Hort), Master of Science

Mc:linfcir‘ling tungrc:ss to a suitable standard for
the game of goH: in a transition dimate zone is
high]y chc:”er‘lging. In ih}!y, this chu”enge is in-
creased by |1ig|"| p|c:yer expectations of course
condiﬁons, re|c:’rive|y modest resources for goH:
course maintenance and increasing restrictions on
pes‘ricide use,

Golf della Montecchia is a 27 hele facility, cover-
ing 82 hectares situated at 45°23'N, 11'45'E (Fig.
1). The climate is fypicc1| of the transition zone;
hot summers with maximum temperatures above
30°C and cool winters with minimum tempera-
tures below 0°C. The course was constructed in
1992 and seeded with bentgrass greens and tees
and a mix of perennic1| ryegrass, smooth stalked
mec:dowgrc:ss and red fescue in the 'Fc:irwc:ys
and rough, The greenkeeping team consists of
a superinfendent 5 full time greenkeepers and
a mechanic. During the busier months the team
is assisted by 4 part time staff. Local contractors

are used to he|p with certain annual maintenance
operatfions.

During the hotter months of the year the course
suffered summer decline in all areas and at the
end of Augus* the condition of the fﬂirways Wwas
no |onger uccepi‘uHe for p]ay (Photo 1). The club
begcn evc:|uc1ﬁng warm season turf species in the
course nursery in 2003. These trials were done
with the ltalian Golf Federation and the Universi-
ty of Pisa and concluded in 2007. Bermuda spp.,
Zoysia spp., Paspalum spp., Kikuyu and Centi-
pede grass were among the species evaluated.
Evaluations over the duration of the trial showed
Bermuda grass fo be the species most c:cfc:p‘red fo
the climate at Montecchia. In 2010, the dub be-
gan to convert the fairways (Photo 2, page 33) on
the first nine holes to bermuda grass l:vc:r. Pcﬁr]of}.
In 2011, this project was expanded to include the
tees. The third nine holes were completed in 2012.
The use of pesticides became more restricted aof-

Figure 1 Goif della Maontecchio geographical pesition.
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Photo | Unacceptable fairway condifions.

36/52



Transitioning Turfgrass

Photo 2 Fairway conversion fo Bermuda grass.

ter a European Union directive on pesticide use
was introduced into ltalian law with the National
Action Plan (PAN). The cub decided to convert
the greens and surrounds on the Verde course info
bermuda grass in 2016 using Miniverde on the
greens and Patriot in the surrounds. The Verde
course is maintained in accordance with BEDgo|F
protoccﬂs. Munagerneni practices are divided
info normal maintenance on the Bianco and Ros-
so courses and Biogolf protocols on the Verde
course. The major |imiiing factor in maintenance
5 manpower and the maintenance programs
are adjusted to this limit. Fairways and tees on
all courses are mowed at 14mm on average twice
a week with verficutting every two weeks. Ciip—
pings are &ispersed by b'owing cut areas. Bermu-
da greens are mowed dc:i|y during the growing
season at 2,5mm with |ighf verticutting every
two weeks. In the normal maintenance programs
fertilizer applications are applied using visual ob-
servation and soil analysis. In the Biogolf main-
tenance program fertilizer is applied on a year
round basis due to the slow availability of organic
nitrogen. It has been necessary to upp|y mineral
fertilizer when growTh has been uncccep‘rc:He at
pec1|-: grow’rh periods of the year. A maximum of
four non organic produc’r c:tpp|icc1ﬁon5 are permit-
ted under the Biogolf protocols. lrrigation is ap-
plied as necessary based on visual appearance
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Photo 3 Spring dead spot.

with weeHy averages being c:pproximc:‘rely 10mm
in rain free periods. The Bermuda grass greens
are hollow cored once a year using 16mm tines
at S5em centers. Topc;ressing Is c:pp|ied fo greens
every 2 to 4 weeks cfurirrg the growing season.
Topdressing is applied to fairways only after au-
tumn overseec:ling. Mo herbicides, 'Fungicic:les, in-
secticides or p|cmf growfh regu|czh:.lrs have been
app|ied to the greens, Fairwc:lys or tees. A wetting
agent is c:pp|ied to the greens ona mon’rHy basis
fhroughou‘r the year. Spring dead spot damﬂge
(PHOTD 3) was observed on all turf areas two yedars
after conversion. The overall area offected by the
disease is small c:|’r|'\c:ug|'1 disease pc:h:hes have
been hecvy in certain areas. The disease ’r}'lc:-ugh
unsightly has so far not affected playing condi-
tions adversely. There are no fungicides currently
regisfered in |’rc:t]y against this disease. Localised
aerification on affected areas has increased re-
covery. All bermudcgmss areas are overseeded
in Sepfeml:her. The Fairwcws, tees and surrounds
are overseeded with perenni{ﬂ ryegrass and the
greens are overseeded with rcugh b|uegrass.
Cutting heights are raised on all areas and light
ﬂpp|icc’ric:ns of fertiliser are {:pp|iec| to aid estab-
lishment. In the spring, the overseeded species
are transitioned out by |owering cutting heigh’rs
and minimum use of irrigation. No herbicides are
CUTI’EHHy regisi‘ered in |’rc:||y to aid with spring or

33

37/52



10/6/2019

Transitioning Turfgrass

TRANSITIONING TURFGRASS

Photo 4 Winter kill.

autumn transition of bermudagrass. Painting the
fairways and greens was trialled as an dlternative
to overseeding but heavy weed invasion and the
lack of any control method for this weed invasion
meant that p|c1';.ring conditions were unaccepta ble.
Winterkill has not been a problem on tees and
fairways. However, significant damage occurred
on the greens {:F'hofo 4:] during the first winter af-
ter establishment when the greens had not been
overseeded. Dessication is thought to have been
the main contributing factor and wind break
plantings around the affected greens have been
established to try and limit this damage. The use
of gectex’rﬂe materials has also been triclled to
protect the greens during periods of low tempera-
tures (below -5°C). However, no significant dif-
ference was observed between covered and non
covered areas. Using green covers would create

34
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significant challenges due to the manpower re-
quired to carry out the operation.

O\-’erc:ﬂ, the conversion to bermudﬂgmss has
been positive. Playing conditions have become
more consistent during the twelve months of the
year and player satisfaction has increased. The
reduction in water use and the better drainage of
the bermudﬂgmss surfaces has led to drier and
firmer surfaces with improved ball roll. The heat
and droughf stress tolerance of the bermudugmss
has created a greater margin of error in our main-
tenance practices. Our management practices
are evolving and there is still room for significant
improvement,

The reduction of pesﬁcide use and water use on
the golf course is a major step forward in creating
sustainable p|c:y'|ng conditions for the go|fer while
having minimum impact on the environment.
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Management of the Main Issues
Observed without the Use of Chemicals

Massimo Mocioni, AntNet Srl, Alessandro De Luca, ltalian Golf Federation, Green Section (Sutri, Italy)

In |‘h::||).r the introduction of the National Action
Plan on the sustainable use of pesﬁcides has ac-
‘ruc:l”y reduced drumc‘ricc:”y the authorised chem-
icals on +urfgrc:|55 in pubiic areas l:inc|udir|g sport
fields and gohc courses). Only some producfs con-
taining Bacillus fhun'ngiensis, one with ch[orpyrifc:s
as insecticides and two formulations of Trichoder-
ma spp. as Fungicides are authorised. No herbi-
cide is permiﬁ'ed as well as any other prcduci‘s
authorised and registered by Health Ministry as
pesticides in organic farming. In this context the
gohc 5uperin’renc§en’rs and the tungrc:ss rmainte-
nance workers have to c:dopf other control strat-
egies (in purficulm cultural prc:dices} that can
help to reduce pests. One of the most donger—

ous pests is Clarireedia spp. (formeﬂy Sclerotinia

Photo 1 Severe attacks of dollar spot on a golf green.
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homoeomrpoj, causal agent of dollar spof, that
causes dc:mages on turf ;::c:rﬁcu|cn’|*3,r in spring
and autumn. The control strategies relied on IBS
Fungicides (mc:in]y propicc—nczo|e]l that cannot be
used in pub]fc areas, replc:ced b\_.r biofungfc]des
con‘rc:ining Trichoderma Spp- Last year, severe at-
tacks of dollar spof caused dumcges on benfgmss
and Poa annua greens and Trichoderma spp. for-
mulations showed a pc:lrl'ic:| contral, pczrﬁcu|c:riy if
the prc:ducf was upp|ied on a preventive basis in
spring, with a reduced efﬁcocy in autumn when
the weather conditions were very conductive for
the disease; in many cases the signs of the disease
were visible until the fo“owing spring, causing an
inudequc‘re piayubi]ihf of the green surfaces. Also

increased nitrogen fertilisation seems to contrib-

Photo 2 Ophiosh{:ere“c spp. on Miniverde bermudﬂgrcss_
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Photo 3 Ophioshaerella spp. on Tifway bermudagrass.

Photo 4 Digitaria spp. infestation of the end of the season.

Photo 5 Digitaria spp. infestation.

36
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ute to reduce attacks, as mentioned in many pub-
1|'c:c:|ﬁon5, and some Super]nfendent's c:ccnrding to
organic l:c:rming fechniqueg increased the organic
fertilisation in order to help stimulate microbial
popu|uﬁon in the soil. A lot of Superinfendenfs
also Gpplied biostimulants and Umendmen‘fs, and
fhey noted some gooc:l results mc:inh.' on recover-
ing after the pathogen attacks, but their effects
and upp|icc:’ricn timing should be invesﬁgc:‘red in
order to increase the turf resistance to diseases.
Mﬂny gD|F courses converted turf from cold sea-
son to warm seqson grasses in order to reduce
inputs and contrast the weed invasion. The warm
SeQs0n grasses (in pc:rficulc:lr bermuda grass} give
good results in |tc||y and now Jrhey are also used in
the North, over the 45 paro”ei, that was consid-
ered the limit of the warm season grasses c:dc:lp*—
Qbﬂify. Bermudugmss is rec:l"y tolerant in ltalian
weather conditions to the main diseases, but in
the last yedars seme attacks of spring dead spot
{Opﬁiosphaere”cr spp.] have been chserved, fa-
vored by a lack of cultural practices and soil con-
ditions, conductive for the disease. Spring dead
spof should become a real probiem; due to the
unavailability of fungicides effective against the
disease.

Annual weeds (particularly Digitaria spp. and
Eleusine indica) as well as broadleaf weeds can-
not be controlled using Chemiccls, but on|y par-
tially reduced by cultural practices as verticutting
or spring hcrmwing on cool season grasses, Re-
pec:lfed harrowing has shown a good control on
c|c.wer, wifh some dcmcge on turf. Non—chemicd
methods were also c:dop‘red to control weeds on
bunkers or pc:fhs, like heat or warm water, in-
creasing costs and requiring repecﬂed c:lpp|icc-
tions compared with pesticides.

The adoption of the National Action Plan, it
seems to be too strict and we expect some chqng-
es in the next review (about the pc;ssibih'}y to use
some low foxicity chemicals or organic farming
authorised producfs]l, however it should be con-
sidered an opportunity for a more sustainable
maintenance. In any case, the expectations in
particular for gcifers should be reduced acce pling
o imperfect turf in some periud of the yedar.
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Experimental Tests
in Golf della
Montecchia
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A New Bunker Construction Technique:
Comparison of Maintenance Costs

Alessandro De Luca, Italian Golf Federation, Green Section (Sutri, Italy), Massimo Mocioni, AntNet Srl,
Elisa Portigliatti, Mapei Spa, Andrea Battistella, Battistella Golf

INTRODUCTION

Bunkers represent a small portion of the total golf course,
but they are an essential part of the golf course and the
proper construction and maintenance are really important.
The maintenance requires a lot of manpower and materials
and it includes periodical raking, water removing, edge
restructuring, ace rebuilding, sand addiction,drainage

and weed cantrol,

In the last years a lot of different construction methods
were studied and tested in order to save aperational time,
provide a good drainage and maintain the sand clean.

J s MATERIALS AND METHODS

At Golf della Montecchia a new construction method was tested,
developed by Mapei in collaboration with Battistella Golf. The
system, called Mapei Technology, consists of the installation

of a specific draining porous banded layer, in order to separate
the soil from sand.

The purpose was to increase the drainage capacity, allowing

to increase water removal, reduce face erosion, avoid drainage
work, malntain the sand clean and limit the growth of weeds.

In order to reduce the edge maintenance, the bunker perimeters
ware plugged with 40 em wida Zoysia matrella sods.

All data of maintenance operations have been collected
throughout two years, in order to compare them with the previous
data collected on the same bunker before changes.

CONCLUSIONS

The Mapei Technology allows to save mare than 40% in operation time, with
an average tima

of 13 hoursfyear/bunker instead of 22 hours/year/bunker. The largest saving
are in raking (20% less), edge and face claaning {90%) and water removal.
The cleaning of the drainage system, annual in the golf course bunkers,
should be less frequent in Mapeil bunker as well as full sand replacement.
Considering only the labor, the saving should be more than 200
€/year/bunker and the construction costs will be amortized in 6 to 7 years.
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The Role of Golf della Montecchia
in Nature Conservation

Marta Visentin, Alessandro De Luca, Italian Golf Federation, Green Section (Sutri, Italy)

Introduction

Golf dellaMontecchia has always been commined to sustainability and has received several
awards : Committed te Green sward (2007, 2012}, GEQ Certification (2013, 2016). IAGTO
Sustainability Award (2017).

The course is located in a semi-urban/agricultural area. The natural ecotysterm is represented by
& strip of residual woodland around the castie and villa together with the trees, hedgegrows and
wetland areas. Montecchia is close to the Euganean Hills Regional Park and is in the Federparchi
list of sites selected for the European Charter for sustainable tourism. Sinee 2015, 5 “Biogalf
case study” is being conducted on ning holes of the course.

Methedology

Since 2000, qualitative species census has been carried out to identify all dasses of fauna species
observed by researchers and course staff on the course (Visentin et al, 2003; Sorace & Visentin
2011}, Census werae taken at different times and seasons to constantly monitor the usage of the
territory by the fauna community. Since 2017, wetland areas of the course are part of the
winzering waterfowl census within IWC by ISPRA (Ministry of the Ervircnment Agency). Reptiies
and amphiblans have been recorded for the Padua Province Atlas, Research on insect species is
undertaken by the local entomology museum Esapolis. The University of Bologna has been
delegated to curate the tree heritage. Since 2013, the University of Padova is researching
renabueralization of the grasslands around the course to enhance and presenve beodiversity
{Pornaro et al, 2018). Artificial nests were created to allow nesting of the Barn Swallow {Hivundo
i Resuhs and Recorded Species
In the past no specific scientific research on birdlife on

Panelon blodiversity study in rough ansas

the course was done. Some information can be taken
from the IGM Table. Bird investigations on the course
recorded 36 species, Mature trees allows Great Spotted
Woodpecker {Dendrocopos major) §. Wetlands on
the course allow several agquatic bind species to stay on Hlﬁmmm
the course with high numbers recorded in the 2017 1] L uscinia
Wintering Wildfow! Census by ISPRA | 148 Mallards, 35 Ardea cinerea -
Moarhens and 1 Teal). The Eurasian coot (Fulico atrol, . e
Eurasian Jay (Garrutus glanderius), Burcpean bee-sater ﬁh’t s m :
[Meraps apiaster |, European penduline tit (Remiz - -
pendulinus| and the spatted fiycatcher [Muscica Cuprimulgus Acgithalos
pmm} were recorded on other census. Mammal FHICEMAIE oo
species such as the redfox (Vilpes vulpes),the European Faleo Nanunenlus Plurus whajer
badger [Mefes meles), the Brown hare (Lepus evropoeus] | Gallimla cldoropny | Cvanisies eaerulens
and Amphibian spacies such as the Agile frog (Rama Farns michaheiils Ples pioa
daimating), the Italian tree frog [Hyla intermedia), the ok pabiond ey =
edible frog (Roneg escudenta), the smooth newt (Triturus -
vulgaris) and the European gresn toad (Bufo viridis) have |5 la decaocto | Stirnns vilgaris
also been identified and recorded and research is on Phasatanns colchiis Pagser |taliae
going on invertebrate species, i s
Dendrocopas major | Fringilla eoelebs
Picus viridis Serimis serinis
Hirmido rustica Cardunlis chioris
Delichon trbicum Carduelis cardielis
Muoiacilla alba
Triturisl walgarts
Anas erecoa and Ana platyriynches

By préserving more natural spaces with no maintenance, 2 golf course can become a nefuge for species in areas of high anthropization

enhancing the local sity and b an e

der useful for the diffusion and dispersion of animal and plant species,

Beferences
Gruppo NISORIA & C.ORNV.D. 1997. Atlante deghi ucceli nidificanti nella provincia di Padova, G. Padovan Editore, Vicenza.
Pornare €, Macoling 5., De Luca A, Sallenave R, & Leinaver B. 2018, Plant Species Divarsity of Naturalized Roughs as Affected by Conversson

Strategies, Agronomy Journal, 110(5), 17091717,

Sarace A, Visentin M.2011. Individuazione di habitat e specie di importanza comunitaria, con particolare riferimento alla Classe degh Uccelll. FIG
Visentin M., Foscola Foschi L., Sorace A, 2003, impartanza del campl da golf per hmemlwdﬂl& specie arnitiche in Italia. Avocetta 27-76.
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Nature Conservation
at Golf della Montecchia

Enzo Moretto, Guglielmo Pezzolo, Esapolis Museum of Padova and the Butterfly Arc of Montegrotto Terme

(Padua, Italy)

Ccnserving biodiversi’ry has become one of the
most important global priorities of our time; given
that, it is important to remember that insects are
the |c:rges+ existing group of invertebrate animals.
Growing awareness of the dcmger of extinction of
some insect species such as sitkworms, bees, and
butterflies has begun to affect pu|:3|ic opinion and
government po|icies_ Insects are primc:rﬂy in dan-
ger because of the widespread use of pesficides
and herbicides that are toxic even to beneficial

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

insects and can deerrDy wildlife habitats. A project
launched |::y Golf della Montecchia deve|oped
in collaberation with the BuHerﬂy Arc (o min-
iature fropiccﬂ forest where hundreds of butter-
flies ﬂy free) is proposing eco|ogicc|| interyentions
that are Friend|y and healthy to both humans
and nature. The project aims to demonstrate that
even a work;"plc:y environment, such as a golf
course, can promote wildlife conservation and

biodiversity. The project involves monitoring pol-
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linators, such as bees (Apoidea:] and butterflies,
and in‘rmducing p|-::|nJrS that encourage and at-
tract natural wildlife. It also proposes to evaluate
the status of biodiversii’y at Montecchia using the
“Syrph the Net’ methed and to create an educa-
tional platform by positioning natural artifacts at
speciﬁc points in the gohc course to draw go|Fers’
attention to nature.

Mature Conservation
at Golf della Montecchia

Basing their assertions on findings published in
the |i’rerc:’rure_. some researchers and scienfists
have 1‘1y po‘rhesizad that over the next few decades
40% of insect species will become extinct and that
there will be a 75% reduction in their biomass. This
c:pc:ccﬂypfic predic’rion has attracted the attention
of international media. A|+|'1c:ugl'| the ?F‘leory may
be erroneous, it has evidenﬂy touched the soul of
the ordinary man and in particular of individuals
who have little contact with nature. It has recen’rFy
been demonstrated, in fact, that more than 50%
of the world's popuiﬂﬁon lives in cities, and the
percenfage Is even higher in rich industriclized
countries. At the same time, there appears to be
0n|=_.-' a limited awareness of these issues even on
the part of those WE‘IG are in contact WifE‘I nafure,
|c:rgeiy because of the culture of intensive cgricu|—
ture or because of low levels of education.

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html
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Many have asked why we should WOrry about
insects that most people Fec:lr, find disgus‘ring, or
even hate. Insects are the |urgesf and most diverse
group of organisms on Earth and their presence
is essential to our ecosystem. About 950,000-
1,000,000 species of insects have been de-
scribed, but it has been hypo’rhesized that there
are actually between 8 and 15 times that many.
Mot all insects are seen in a negative |igh+,- but-
terflies, for exc:mp|e, are often 5Tr'|kirrg|y beautiful
and have a positive image in most people's. minds.
Bees too are seen as beneficial, useful "bugs" both
because fhey were a|reﬂdy pmducing honey in
prehis‘roric times and because they are considered
the world's most important species of pc:—ﬂinc:tors.
Other insects have also p|uyed important roles in
humunify'S hisfory. A[fhough grcsshoppers are
rhought of as Frigh’renfng SWarms des’rmying ey-
erything in sight, the food of holy men in biblical
times, or a dish commonly eaten even 1‘0[{0‘:{ in
Saudia Arc:lbia, there are also the cochinec:L a
parasitic scale insect used to make carmine, and
the domesticated silkworm or Bombyx mori.

First recarded in France in 1854, Pebrine disease,
a profozoan disease of the sﬂkworm, caused the
collapse of the French and ltalian silkworm in-
dustry in 1865. According to some studies, while
neonicotinoid pesticies do not obliterate bee colo-
nies cufright they kill them over extended periods
of time. Ahhough the correlation between these
events and the diminuition of certain species can-

a1
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not be c|ec:r|y h’c:ced, the connection be‘rween the
destruction of natural habitats and the drastic di-
minuition and even the extinction of many species
is simigﬁﬂ:orward. Butterflies are a case in point;
fhey are considered Dpfimcﬂ indicators of the state
of health of a naturdl environment; the presence
of |c:rge quanfities and many different species in
an area c|ecxr|y testifies to the good health of that
ecosystem. Even clppc:renﬂy positive chcnges
such as forest restoration or wider use of intensive
farming have led to a drastic decrease in many
buHerﬂy species hob]’roﬂng mixed or calcareous
meudows and gmsﬂcmds, described in the Hab-
itats Directive, as important areas of biodiversi*y
that must be prc:—‘rec’red.

Actions that seek on the one hand to protect bio-
diversify and on the other to avoid creating wasfes
that are dc:maging to prcrreded areas must re-
p|m:e cm”rl':rc:pic activities and using soil in such a
WOy that it is inaccessible to other organisms (e.g.
urbanization and intensive fc:rming}, Measures
that can help to educate the generc] pubhc on this
subjecf and interventions that can be posiﬁoned
in p|uces and at times during which most peo-
p|e are receptive also need to be p|c:nned. Last,
but not least, programs monitoring the habitat's
health will be able to contribute to fnvoring and
increasing its biodiversity.

The project being deve|oped hy Golf della Mon-

42
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tecchia and the Bu’r'rerﬂy Arc is a case in point.

Aiming to propose ecological, sustainable mod-
els for p|c:|ying gc:Hf, the project will create an en-
vironment on a human scale that is respec+fu|
of wildlife; it proposes populc:lr indicators that
are ecsily understandable b‘:.r everyone, such as
the presence of butterflies and bees tc:ge‘rher
with po”ina’rors and entomofauna repesenfing a
|c:rge part of the planet’s jiving organisms. This
exp|a[r15 the need to monitor some species that
are more representative of insects and po|||'r|c:|—
tors. The me’rhodoiogy to be used, which has al-
rec:ldy been fesfed, w'||| be able to underscore the
value of biodiveristy. The two families of insects
that were examined for this use were the cole-
opterous (Curcbidoe) insects and the dip‘rerous
ones. The latter were chosen because c1|t|-‘roug[1
i‘hey are able to represent different types of eco-
systems inciuding aquatic ones, they are more
representative of po"inoi’ors. The Syrph the
Net database will be utilized. The project also
intends to introduce native plants that will not
cmly attract po"iﬂcﬂors and enhance biodiversi’ry
but also BeaufiFy the area. Finc:"y, the project is
p|c:nning to create an educational p|chcorm by
positioning natural artifacts at speciﬁc paints in
the gohc course, inc!uding bee hives for local hon-
ey produ-::ﬁon, to draw goH:ers' attention to the
environment’s natural i::ec:ufy.
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Perspective Use of Rhinanthus

Alectorolophus for Suppressing
Tall Fescue in Golf Roughs

Transitioning Turfgrass

6" ETS Field Days

Stanislav Hejduk, Department of Animal Nutrition and Grassland Management, Mendel University (Brno,
Czech Republic), Cristina Pornaro, Department of Agronomy, Food, Natural Resources, Animals, and
Environment, University of Padova (Italy), Alessandro De Luca, Italian Golf Federation, Green Section (Sutri,
[taly), Stefano Macolino, Department of Agronemy, Food, Natural Resources, Animals, and Environment,

University of Padova (ltaly)

The importance of naturclized roughs at ':.:_;|t::-|1lc
courses is increasing in order to reduce mainte-
nance costs and enhance biodiversii’y_ However,
fhey are often dominated by one or a few grass
species. One way to enrich of biodiversity is the
introduction of hemiparasitic plants to the roughs.
Hemipqrc:sifes are photosyn’rl‘:eﬁc p|c1nts which
can ‘steal’ water and nutrients from their hosts. A
promising hemiparasite plant is European yellow
rattle (Rhinanthus al'ecforofophus}, already studied
in order to enhance diversify and reduce biomass
producfion in roughs dominated by tall fescue
(Festuca arundinacea Schreb,). Tall fescue is a
vigorous grass known to have c1||efopc1thic effects
and is linked to low diverse stands. The experiment
was conducted from November 2016 to June 2017
in two locations: Kaskada Kufim Golf Course in
Czech Repub|ic and the Agricuhurc:i Exper‘fmen‘h::!
Farm of Padova Universi’ry in northeastern |+c1|y
(Heyduk et al, 2018). The field trials were estab-
lished in both sites an existing mature grassy sward
dominated b\l,-' tall fescue. The effect of seeded
R. alectorolophus, nitrogen fertilization and the in-
teraction of the two was investigated. The results
higHEng‘ that R. al'ecmmfophus reduced tall fescue
dry mass and Heighh giving evidence on the poten-
tial use of R. afecf‘cro;ophus for reducing tall fescue
biomass. The present s’rud':.-' aims to corroborate the
results found by preiimir‘lary experiments. A feld

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html
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trial has been established in a naturalized rough
dominated by tall fescue ot Golf della Montecchia.
Four tregtments were compured: 1. p|DJr seeded
with R. afecforofophus without spring fertilization;
2. plot seeded with R. alectorolophus and fertilized
in spring; 3. plot without R. alectorolophus and fer-
tilized in spring; 4. plot without R. alectorolophus
without spring fertilization (control). Rhinanthus
ufeci‘orofophus was seeded in MNovember 2018,
and spring fertilization consisted in 60 kg/ha of
N using urea. Plots are c:rrcmged in a randomized
comp|e+e block cfesign with three replications. Rhi-
nanthus Ufeci‘orolophus p|c:|nfs wiﬁ be cc}un‘red, the
heighf of tall fescue and R. cﬂer:forol[ophus p|c:|nf5

https://www.ilverdeeditoriale.com/PubFree/ETS/mobile/index.html

will be measured during the spring, and dr’y mass
of tall fescue and R. Ufeci‘x::miophus will also be de-
termined. The assumption is that hemiparasites can
reduce biomass proc:lucﬁon and vertical growth of
grasses, |‘|e|ping the sponfaneous establishment of
new species.

References

Heyduk 5, Pornare, T, Macaling 5., 2015 Hemiparasitic
pfanrs for suppressing tall fescue in go.ff roughs: prel'l'minary
results of using Rhinanthus alectarclophus. Proceedings of 6"
ETS Canference Different shade of green, Manchester, UK,
24t Juby 2018,
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Evaluation of Sustainable Weeding
Methods for the Control of
Spontaneous Floral in Urban Areas

Lucia Bortolini, Damiano Moclena, TESAF - Land, Environment, Agriculture and Forestry Dept., University

of Padova

Cuwopean direstive Introduction: Spontansous flora can be & problem In urban environments
m.i"m,,l‘m and green speces. Following the current Europesn laws regarding the use of
Dilgs 150, August 14th, 3012 herbicides, a study on alternative methods to the traditional application of

glyphosate is proposed. Specifically, the goal was to evaluate the effectiveness
National sctian plan for the sustalnalie e |  onweeds control of sach method used in order to find the better selution.
[ of pesticides (PAN)

Materials and methods: the sxperimental tests took place in two
paths of the Montecchia golf course (Selvazzana, PD), in which a
proteco| called BioGolf is implemented, aimed at enhancing and
safeguarding natural resources. Two biverbicides and two physical
treatments were tested (3 m? plots with 3 replicates for each treatment)
and compared with no treated plots (contral):
- Acetic acid (Urban Weed™)

- Pelargonic acid (Finalsan® Plus)

= Flame weeding (Emilverde, Italy)

=  Mechanical scraper (Barbler S.rl., italy)

Afver each treatment photos were taken to evaluate the trend of weed
repopulation in each plot, The images were processed using
CANOPED, o Matiab plugin, to obtain a percentage coverage value for
each parcel.

A cost analysis was done considering fixed e variable costs.

Results:
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Acetic acid showed the lower percentage of weed coverage over the experimental time and a cost of 0.11 euros/m’,
Pelargonic acid showed good results but less effective than acetic acid; also the cost per m? was about the double of it.
Flame weeding showed a good initlal result acting more guickly on weeds than the other metheds, but its effect does
not last over the time because weed repopulations were noted a week after each treatment; the cost was 0,14 euros/m?.
Mechanical scraper showed the same trend of flame weeding with very low percentages of weed infestation only the
first days after mach treatment; the cost per m? was the highest among the treatments.
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Project of a Green Area Close
to Bermudagrass “Green”: the
Case of Golf della Montecchia
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6" ETS Field Days

TRANSITIONING TURFGRASS

The ETS Field Days is a two-day event that is or-  The Organising Conveners of the Field Days, Dr.
ganised every two years and it is intended to pro-  Stefano Maceline, University of Padova and Dr.
mote the exchcnge of information among turf-  Alessandro De Luca, lalian Golf Federation,
grass specialists from universities, official bodies, chose the theme "Transitioning Turfgrasses” for
private companies but also among professional  these international Field Days for the peculiar cli-
greenkeepers and groundsmen, to discuss tech- mate of this area and of ltaly in general.

nical issues related with the study of turfgrasses.
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