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RESPONSE OF FINE FESCUES TO WEAR DURING AUTUMN 2013

Hui Chen, Bradley S. Park, and James A. Murphy1
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ment, respectively, New Jersey Agricultural Experiment Station, School of Environmental and Biological Sciences, 
Rutgers, The State University of New Jersey, New Brunswick, NJ  08901-8520.

	 The fine fescues (Festuca spp.) are a group of 
turfgrass species that have a very fine leaf texture.  
Newer improved cultivars are capable of forming 
a dense turf cover.  Fine fescues have a relatively 
low requirement for water and fertilizer compared to 
other commonly utilized grasses.  In fact, excessive 
fertilization and irrigation can lead to failure of fine 
fescue turf.  Excellent shade tolerance is another 
characteristic of fine fescues that makes this group 
of turfgrasses useful in blends and mixtures with 
other cool-season grasses.

	 There are six species and subspecies of fine 
fescues that are generally used as turfgrass. Strong 
creeping red fescue (Festuca rubra L. rubra) produc-
es long, abundant rhizomes and exhibits the widest 
variation in green color among cultivars, ranging from 
light to dark green.  Slender creeping red fescue (F. 
rubra L. var. littoralis Vasey ex Beal) has shorter and 
weaker rhizomes compared to strong creeping red 
fescue.  Chewings fescue [F. rubra L. subsp. fallax 
(Thuill.) Nyman] is a bunch-type grass and is con-
sidered to be more tolerant of lower mowing heights 
than other fine fescues.  Hard fescue (F. brevilipa R. 
Tracey) also has a bunch-type growth habit and is 
more tolerant of high temperature stress when man-
aged under limited irrigation, infrequent and higher 
mowing, and low nitrogen fertility. Sheeps fescue (F. 
ovina L.) has a bunch-type growth habit and produc-
es a low-input turf with stiff leaves.  Blue fescue (F. 
glauca Vill.) is a bunch type species with bluish color 
that is normally used as ornamental plant instead 
of turfgrass. Blue x hard fescue is a hybrid of blue 
fescue and hard fescue that exhibits a bluish green 
color and forms a denser turf canopy compared to 
blue fescue.

	 Durability and persistence under traffic stress 
is an important attribute of widely used turfgrasses.  
Although fine fescues possess a number of posi-
tive attributes, these species are not utilized to the 
same extent as other cool-season turfgrass spe-
cies due, in part, to a lower tolerance of traffic and 
slower recuperative ability after damage (Shearman 
and Beard, 1975; Cook, 2003; Minner and Valverde, 
2005).  More extensive and recent studies of fine 
fescues have reported better tolerance to traffic un-
der reduced maintenance (Stier, 2002; Horgan et 
al., 2007; Watkins et al., 2010; Cortese et al., 2011) 
or in mixtures (Newell et al., 1996).   Improvement 
in the traffic tolerance of fine fescues would enable 
greater use of these species by the turf industry.

	 Traffic is a general term often used to describe 
one or more abiotic stresses including wear, com-
paction of soil, soil displacement, and divot removal 
(Carrow and Petrovic, 1992).  Wear injury results 
from abrasion, tearing, or shredding of the leaf tis-
sue. Soil compaction decreases soil porosity and in-
creases soil strength which inhibits root growth and 
water infiltration and drainage.  Carrow (1980) indi-
cated that wear can be a greater factor contributing 
to differences among turfgrass species caused by 
traffic than compaction alone.  A recent study also 
showed that injury caused by wear is the principal 
stress under traffic, accounting for 90% of the in-
jury compared to soil compaction (Dest et al., 2009).   
The Rutgers Wear Simulator (RWS) was designed 
to apply abrasive wear to aboveground plant parts 
such as leaves, stems, and shoots and cause mini-
mal soil compaction (Bonos et al., 2001).
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	 Turf response to wear can vary based on the 
season during which the wear is applied. Park et al. 
(2010) demonstrated that wear treatment caused 
less damage on Kentucky bluegrass during the 
spring than either the summer or autumn.  Addition-
ally, cultivar differences in response to wear were 
more evident during spring than summer or autumn.  
Thus, the authors concluded that spring would be 
the best time to screen for wear tolerant cultivars of 
Kentucky bluegrass.  There is limited information on 
the traffic tolerance of fine fescue species.  The ob-
jectives of this field study were to assess the relative 
tolerance of six fine fescue species to wear during 
the seasons of spring, summer, and autumn, and 
the ability to recuperate.  Results of the autumn ap-
plication are reported here.

MATERIALS AND METHODS

	 This trial used a 4 x 10 factorial arranged in a 
split-plot design with 4 replications. The main plot 
factor was four levels of wear applied in the sea-
sons of spring (April to May), summer (July to  Au-
gust), autumn (October to November), and a non-
trafficked control.  The subplot factor consisted of 
ten fine fescues entries:  Aurora Gold and Beacon 
hard fescue, Culumbra II and Radar Chewings fes-
cue, PPG-FRR-106 and Garnet strong creeping red 
fescue, Shoreline and Seabreeze GT slender creep-
ing red fescue, Quatro sheeps fescue, and Blueray 
blue x hard fescue.

	 The fine fescue entries were seeded in Septem-
ber 2012 on a loam at the Rutgers Horticultural Re-
search Farm II in North Brunswick, NJ.  Testing in 
March 2014 indicated that soil pH was 6.44 and soil 
phosphorous (P) and potassium (K) were 260 and 
269 lb per acre, respectively.  The trial was mowed 
at 2.5 inch (6.4 cm) and irrigated to avoid drought 
stress. Nitrogen (N) was applied at 0.75 and 0.70 
lb per 1000 ft2 on on 12 September and 12 October 
2012, respectively.  During 2013, nitrogen was ap-
plied at 0.89, 0.48, and 0.40 lb per 1000 ft2 on 26 
March, 1 May, and 9 September, respectively.  Fun-
gicides were applied preventively to control summer 
patch, brown patch, leaf spot, and dollar spot dis-
eases. 

	 Eight passes (one pass per week) of the RWS 
was used to apply wear to all fine fescue subplots 
from 24 September to 10 November 2013. Paddles 
on the RWS rotated at 250 rpm while the machine 
moved at 2.5 miles per hour.  Wear will be applied to 

the spring and summer main plots with the RWS in 
2014.

	 Turf quality (assessed on a 1 to 9 scale where  
9 = ideal turf) was visually evaluated once a month 
during 2013.  Uniformity and density of turf cover 
(UDC; evaluated on a 1 to 9 scale where 9 = most 
uniform turf cover), fullness of turf canopy (FTC; 0 
to 100% scale where 100% = full canopy), and leaf 
bruising (1 to 9 scale where 9 = no bruising) were vi-
sually assessed before and after each traffic period.  
Percent green cover was evaluated using digital im-
age analysis after each traffic period. 

	 Because only two levels of wear (control and au-
tumn wear) were completed during 2013, data were 
analyzed a 2 x 10 factorial combination of seasonal 
wear and fine fescue entries arranged in a split-
plot design with four replications.  Once all levels of 
wear have been implemented, analysis of variance 
will be performed on data using a 4 x 10 factorial 
combination of seasonal and entries arranged in a 
split-plot design with four replications.  Means were 
separated using Fisher’s protected least significant 
difference (LSD) test at p < 0.05.

RESULTS AND DISCUSSION

	 As expected, fine fescue plots that were not 
subjected to wear had greater uniformity and density 
(UDC), fullness of cover (FTC), and green cover and 
less leaf bruising than plots that received 8 passes 
of the RWS in autumn.  There were significant sea-
son x cultivar interactions for UDC, FTC, and green 
cover which indicated that the relative performance 
among fine fescues depended on the level of wear 
(Table 1).

	 The UDC and FTC responses of fine fescues to 
autumn wear were similar (Tables 2 and 3).  Radar, 
Beacon, and Blueray had the greatest UDC after au-
tumn wear while Aurora Gold and Seabreeze GT had 
the lowest UDC.  Surprisingly, the UDC and FTC of 
Radar in wear and untreated control plots were sta-
tistically similar.  Wear during autumn bruised leaf 
tissue and reduced UDC and FTC for all other en-
tries relative to the non-trafficked control during the 
autumn.  Bruising damage was greatest on Culum-
bra II and Radar, while Quatro had the least bruising 
injury (Table 4). 

	 Green cover after 8 passes of the RWS dramati-
cally decreased compared to the untreated control 
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(Table 5). Columbra II had the lowest green cover 
after autumn wear, which was at least partially due 
to the extensive leaf bruising damage caused by 
wear.  Seabreeze GT, Beacon, PPG-FRR-106, Blu-
eray, and Quatro had the best percent green cover 
although all of those were lower than or equal to 40% 
green cover.  The high green cover of Seabreeze GT 
was partially due to less leaf bruising from wear but 
could be biased.  The poor establishment of Sea-
breeze GT allowed annual bluegrass to encroach 
(Table 6).  Image analysis is not able to distinguish 
between annual bluegrass and fine fescue. 

	 Continued evaluation of fine fescue responses 
to wear during spring and summer in 2014 will in-
crease our understanding of wear tolerance and re-
cuperative ability among fine fescues.
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