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Abstract

Five hybrid ryegrasses were evaluated as low maintenance turfs against Gulf
annual ryegrass an one turf-type perennial ryegrass, when mowed once a week
at 2.75 inches. Among four improved hybrid ryegrass entries, several hybrid
ryegrass entries did not statistically differ from the dark perennial ryegrass
color as hybrid 05 ABL maintained dark color throughout the test from
November 2007, to late April 2008. The entries 05 ABD, 04-1 LH and 04-2 LH
all provided nominally dark color turfs, which held good color even up to the
end of April. At a seed rate of 625 Ibs PLS/acre, all entries produced acceptable
“dense” turfs, with the exception of Gulf annual. The hybrids 05 ABL and 04-2
LH produced very dense turfs, with high apparent shoot densities very similar to
that of perennial ryegrass. Both 04-1 LH and 0 5 ABD hybrids also produced
satisfactory turf densities as well. While the perennial ryegrass ““American
Star” had very narrow leaves, the hybrid 04 2 LH also had fine leaves
throughout the season. Hybrid 05 ABL was also fine textured. After emergence,
04-1 LH hybrid had somewhat wider leaves than some of the other hybrids, but
it produced finer leaves shortly afterwards until the close of the test. Measured
leaf widths ranged from 1.4 to 2.7 mm in February under peak performance
conditions of growth and weather. American Star perennial ryegrass ranked
highest for quality on most occasions, but was often included in the same
statistical mean performance grouping (within the same LSD value range) with
the hybrid entries of 04-2 LH, 04-1LH, 05 ABD, and 05 ABL. Froghair was
generally better than Gulf annual in quality, while the check plots (non-
overseeded) showed green up by late April. At mid June, both Gulf annual and
Froghair hybrid ryegrass had the least amount of overseed present, but the
bermudagrass was not filling in quickly as other hybrids which had more
bermudagrass cover present and less straw (from dead overseed) present. This
was true for hybrids 05 ABL (41% bermuda: 13% straw), and 04-1 LH (25%
bermuda: 11% straw). Therefore, there are hybrid entries which show better
transition than Gulf annual, and at the same time produce lesser amounts of

lingering necrotic tissue at transition.
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Introduction

For year-round active utility, bermudagrass is usually overseeded with a cool-season grass in late summer or early
fall in order to provide a year-round turf cover. The most commonly used overseed grasses include perennial

ryegrass cultivars, blends, and occasional mixtures with either fine fescues and/or Poa trivialis for specific uses.

The world wide sales of perennial ryegrass has led breeders to develop perennial ryegrass germplasm which
generally has improved cold, heat, disease and close mowing tolerance, along with improved color. These dramatic
improvements have led to increased persistency (in most cases) of perennial ryegrass in the late spring and summer.

Long story short.... a poor transition often results.

In a conscious effort to develop ryegrass germplasm which does not persist (less heat tolerant), breeders first
developed Lolium hybridum cultivars for turf almost 20 years ago. The premise of “Hybrid ryegrass” is to
incorporate the short lived existence and poor heat tolerance of annual ryegrass, into a plant which has better

turfgrass qualities than that of annual ryegrass (Lolium multiform) alone.

First generation cultivars of hybrid ryegrasses tended to appear more like annual ryegrass, which initially limited
their use and acceptance. Since then, newer germplasm has been in active development for hybrid ryegrass.
Improvements in color, texture, density and uniformity vary in newer germplasm from nominal to dramatic. With
these concepts in mind, an overseed test was devised to evaluate hybrid ryegrasses maintained under low
maintenance conditions as those experienced in a park, a golf course penalty rough, or knowledgeable homeowner

care.

Materials and Methods

Five entries of Lolium hybridum, Gulf annual ryegrass, and one perennial ryegrass were included in a mowed field
trial at the Karsten Turf Center, Tucson Arizona. The host turf was Tifway bermudagrass, mowed from June 15 to
October 15, 2007 at 5/8”, three times weekly. On October 10, 2007, the turf irrigation was terminated, followed by
subsequent scalping of the dry vegetation on October 21. Overseed entries were sown at the rate of 625 Ibs
PLS/acre on October 23, 2007 on all plots with the exception of four non-overseed check plots. The field design
was a randomized complete block with four replications. Data collection included the standard evaluations of
turfgrass color, quality, density, texture, and uniformity using NTEP visual scales of 1 — 9. Percent plot canopy
composition estimates were also assigned during initial establishment and the late spring transition measurement
(just prior to a customary scalping). All data were subjected to the analysis of variance technique using SAS

software. LSD values were calculated as the treatment mean comparison statistic only if the mean squares for the
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treatment effect was significant at P=0.05, or less. The mowing program was once weekly using a rotary mower at

2.75” with clippings returned.

Results and Discussion

The turf was first mowed on November 17, 2007. Just prior to the first mowing, turfs were scored for their
“unmowed” heights, as an indicator of vertical elongation. Using visual scale of 1-6 (1 = short, 6 = very tall)
relative height scores exhibited that Gulf annual was by far the “tallest” (mean = 6.0), while 04-2 LH was the
shortest “hybrid ryegrass” in un-mowed canopy height (Table 1). Froghair was the next tallest grass (4.8), while 04-
1 LH, 05 ABD and 05 ABL were intermediate (Table 1). The perennial “American Star” was only slightly more
decumbent (2.5) than that of 04-2 LH hybrid. On the same date, the percent plot coverage ranged from 25% (non-

overseed bermuda) to 98% coverage for Gulf annual.

By 21 December 2007, all entries averaged between 95 — 100% cover, with hybrid 04-2 LH and American Star

perennial having full cover (100%). Gulf had 95% cover showing some slight voids in the turf (Table 1).

On 17 November 2007, all overseed entries had no bare straw showing (Table 1), with only a few overseed entries

having 4-5% estimated bare ground voids.

Turfgrass Color:

Turfgrass mean color scores for annual and hybrid ryegrasses ranged from 3.8 (Gulf on November 17), to 7.8 for (05
ABD on 9 February, 2008) (Table 2). Several hybrid ryegrass entries did not statistically differ for turfgrass color
scores when compared to American Star perennial ryegrass. The darker hybrid 05 ABL, maintained dark color
throughout the test from November 2007 to late April 2008 (Table 2). Next, entries 05 ABD, 04-1 LH and 04-2 LH
all provided nominally dark color turfs, which held good color even up to the end of April (6.5, 6.3, and 6.5,
respectively on April 25, 2008). The loss of color from April to mid June is typical and expected for ryegrass

germplasm which is not heat tolerant, and in this case, an indication of transition (Table 2).

Density:

At a seed rate of 625 Ibs PLS/acre, all entries produced acceptable “dense” turfs, with the exception of Gulf annual.
The true perennial American Star usually ranked numerically first for visual turf density, but several hybrids
followed cloesly(Table 3). The hybrids 05 ABL and 04-2 LH produced very dense turfs, with high apparent shoot
densities. Both 04-1 LH and 0 5 ABD produced satisfactory turfs as well (in terms of density) (Table 3). Froghair

(a 20 year old hybrid) was intermediate in density, thinning in February (from frosts in January), and thinning
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slightly by mid April due to increasingly higher daytime temperatures. The true annual “Gulf” had good density

after emergence, which was marginal after that.

Texture:

Leaf texture scores reflect the predominance of leaf width on a relative basis. Throughout the test, Gulf annual had
the “widest” leaves (4.3 — 5.5), along with the first generation hybrid of Froghair (4.3 — 5.5) (Table 4). While the
perennial ryegrass American Star had very narrow leaves (8.0 — 8.8), the hybrid 04 2 LH also had fine leaves (7.3 —
7.8) throughout the season (Table 4). Hybrid 05 ABL was also fine textured (6.5 — 7.0). After emergence, 04-1 LH
had somewhat wider leaves than some of the other hybrids (5.5), but it produced finer leaves shortly afterwards until
the close of the test (Table 4). These data show vast improvements in leaf width (texture) as one notes the

developmental progression of “Gulf annual” to “Froghair” to more recently developed hybrid Lolium germplasm.

Physical leaf width:

During peak growth conditions, leaf width measurements were made using a fixed base comparator lens with 0.10
mm resolution. Five tillers were selected at random within the plot and midpoint leaf measurements were made on
leaves 2, 3 and 4. Leaf #2 was the first fully expanded leaf (bud shoot leaf was ignored). Leaf widths ranged from
2.7 mm (Gulf annual ryegrass) to 1.4 mm for American Star perennial ryegrass. Note that the narrow leaf hybrids of

04-1 LH were close to the mean leaf width values of the perennial ryegrass (Appendix Table 1).

Uniformity:

Uniformity is a measure of consistency within the turf itself. It is a measure of “likeness” and is not influenced by
actual leaf width, color, or innate density. Across the trial period from November 2007 to April 2008, American
Star perennial ryegrass ranked highest in uniformity, followed by 05 ABL, 05 ABD, 04 1 LH and 04 2 LH (Table 5).
These entries had fully acceptable surfaces, void of nominal discrepancies in leaf width and turfgrass color (Table
5).

Quality:

Overall turfgrass quality is an integration of smoothness, density, leaf texture, uniformity and general appearance.
Mean overall quality scores ranged from 4.0 (low) to 8.3 (excellent) for cool-season grasses throughout the test
(Table 6). American Star perennial ryegrass ranked highest for quality on most occasions, but was often included in
the same statistical mean performance grouping (within the same LSD value range) with the hybrid entries of 04 2
LH, 04 1LH, 05 ABD, and 05 ABL. Froghair was generally better than Gulf annual in quality, while the check plots
(non-overseeded) showed green up by late April (Table 6).
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Late season performance:

On June 18, 2008, plots were rated for standard NTEP turfgrass parameters and for canopy composition in order to
measure “innate transition” at a high mowing height of 2.75”. By mid June, a golf course or a commercial
landscape company either has already applied a transition aid-herbicide, or has scalped the grass to enhance
transition (necessary at the high mowing height practiced here). For quality, the perennial ryegrass, American Star
showed little signs of stress (7.0), while Froghair and Gulf annual had low transition quality scores of 3.5 on June
18, 2008 (Table 6). The hybrid entries of 05 ABL, 05 ABD, and 04 2 LH all had mean quality scores of 5.3 — 5.5
just prior to scalping. The hybrid 04 1 LH was slightly lower in quality, averaging 4.8 for quality (Table 6).

Discontinuity ratings were assigned to assess how different in appearance the turfs were in either extremes of straw
(dead ryegrass), ryegrass, or incoming bermudagrass. Gulf annual and Froghair hybrid ryegrass showed the greatest
degree of visible discontinuity (5.0 and 5.3), which was exemplified from the contrast of green turf versus the large

amounts of the now straw colored overseed turf (Table 5).

Both 04 2LH, O5 ABD, as well as 05 ABL had only slight-moderate discontinuity (2.3 — 2.5) during the first phase
of temperature induced transition. These data demonstrate the improved turfgrass performance of hybrid ryegrasses
during the transition phase itself. The percent bermudagrass cover on June 18 ranged from 51% for 04 1LH, to only
15% for American Star perennial ryegrass (Table 1). Note that Gulf annual and Froghair hybrid ryegrass had 40%
and 29% bermudagrass cover, respectively. Both of these entries had large amounts of necrotic overseed turf at that
time (45% and 53% straw), respectively (Table 1). Both Gulf and Froghair had “open” canopies, but the
bermudagrass was not filling in quickly as other hybrids which had more bermudagrass cover and less straw present
(Table 1). This was true for 05 ABL (41% bermuda: 13% straw), and 04 1LH (25% bermuda: 11% straw).
Therefore, there are hybrid entries which show better transition than Gulf annual, and at the same time produce

lesser amounts of lingering straw, which can be a lingering problem in transition (Fig.1).

Conclusions
1. Drastic improvements in turfgrass color, density, uniformity and overall quality have occurred in hybrid
ryegrass turf germplasm.
2. Dark green hybrid ryegrasses include 05 ABL, followed by 05 ABD, and then by 04-2 LH, and then 04-1
LH.
3. Froghair hybrid ryegrass is more like Gulf annual in most turfgrass attributes than other hybrid ryegrasses

tested at this mowing height.
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4. American Star perennial ryegrass had the least amount of bermudagrass on June 18, 2008, before being

scalped for a mechanically induced transition.

5. At the close of the test, 05 ABL and 04 1 LH hybrid ryegrasses had the greatest amounts of bermudagrass,

minimal straw cover, and nominal turfgrass quality, which is fully acceptable during a natural transition phase.

TEXT: FN 2007-2008 Low Maint Overseed TEXT.doc Q 2/08 [Overseed folder] Gateway includes Fig 1 in text directly.
TABLES & FIG. FN: Low main excel data & tables 0708 4 readers.XLS [Overseed folder] Gateway
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Fgure 1. 'Low Maintenance Overseed' Canopy Composition and Quality, June 18,2008. Univ Az.
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Table 1. Mean performance values of selected responses of annual, hybrid and perennial ryegrass overseed
mowed at 2.75 inches. University of Arizona. 2007-2008.

11/17/2007 11/17/2007 11/17/2007  12/21/2007  4/25/2008 6/18/08 6/18/08 6/18/08

% plot % plot % plot % plot % plot % plot % plot
Entries unmowed ht overseed straw overseed green overseed straw bermuda
04-2 LH (hyb) 2.8 90 0.0 100 95 64 11 25
04-1 LH (hyb) 3.8 95 0.0 98 96 22 28 51
05 ABD (hyb) 3.8 88 0.0 99 97 43 21 36
Froghair (hyb) 4.8 94 0.0 97 91 18 54 29
05 ABL (hyb) 35 89 0.0 99 97 46 13 41
Amer. Star (per) 2.5 90 0.0 100 98 83 2 15
Gulf (annl) 6.0 98 0.0 95 88 15 45 40
CHECK 1.0 25 175 6 89 0 0 100
Test Mean 35 83 2.2 87 94 36 22 42
LSD 1 24 3 3 4 25 16 22

Unmowed height = (1-6). 1= tall, 6=short. Values are the mean of four replications.

% plot overseed, % plot straw, % green, % plot bermuda = (0-100% of the plot surface area). Values are the mean of four replications.
Test Mean = mean of all entries on each evaluation date.

LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
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Table 2. Mean color scores of select annual, hybrid and perennial ryegrass entries as overseed
mowed at 2.75 inches. University of Arizona. 2007-2008.

COLOR
Entries 11/17/2007 12/21/2007 1/19/2008 2/2/2008 2/9/2008 4/25/2008 6/18/08 AVG.
04-2 LH (hyb) 6.5 7.0 7.0 6.8 6.8 6.5 5.8 6.6
04-1 LH (hyb) 6.0 6.3 7.5 6.0 7.0 6.3 4.5 6.2
05 ABD (hyb) 6.0 7.0 7.5 6.3 7.8 6.5 5.3 6.6
Froghair (hyb) 4.0 4.3 5.3 5.0 5.0 4.3 3.3 4.4
05 ABL (hyb) 6.8 7.3 7.8 6.5 7.5 7.0 5.3 6.9
Amer. Star (per) 6.5 7.8 7.3 7.5 7.8 7.3 8.0 7.4
Gulf (annl) 3.8 4.0 5.0 4.0 4.0 4.0 3.3 4.0
CHECK 4.5 1.75 1.25 1.75 1.0 5.0 6.0 3.0
Test Mean 5.5 5.7 6.1 55 5.8 5.8 5.2 5.6
LSD 0.9 0.7 0.6 0.7 0.5 0.8 0.9 0.6

Mean turfgrass color scores. (1-9). 1= dead 4= pale green, 5=light green 6=- medium green, 9=dark forest green.
Values are the mean of four replications.

Test Mean = mean of all entries on each evaluation date.

LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
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Table 3. Mean turfgrass visual density scores of select annual, hyrbrid and perennial ryegrass
as overseed mowed at 2.75 inches. University of Arizona. 2007-2008.

DENSITY
Entries 11/17/2007 12/21/2007 1/19/2008 2/2/2008 2/9/2008 4/25/2008 6/18/08 AVG.
04-2 LH (hyb) 6.0 7.5 8.0 7.8 8.0 7.5 7.0 7.4
04-1 LH (hyb) 6.8 6.3 7.0 6.8 7.3 6.3 6.0 6.6
05 ABD (hyb) 5.3 6.5 6.8 6.5 7.0 6.5 6.5 6.4
Froghair (hyb) 6.3 6.0 6.3 5.0 6.0 5.3 4.8 5.6
05 ABL (hyb) 6.0 7.0 7.3 7.5 7.5 6.3 6.5 6.9
Amer. Star (per) 6.8 8.3 8.8 8.5 8.5 8.0 7.5 8.0
Gulf (annl) 6.8 5.5 55 4.5 5.5 4.5 4.3 5.2
CHECK 7.5 1.3 1.0 1.0 1.0 5.0 7.5 3.5
Test Mean 6.4 6.0 6.3 5.9 6.3 6.2 6.3 6.2
LSD 1.2 0.8 0.6 1.0 0.8 0.7 0.7 0.8

Density = (1-9). 1= dead, 5= marginal, 6= acceptable, 7=superior, 9=best possible. Values are the mean of four repliactions.
Test Mean = mean of all entries on each evaluation date.
LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
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Table 4. Mean turfgrass texture scores of select annual, hyrbrid and perennial ryegrass
as overseed mowed at 2.75 inches. University of Arizona. 2007-2008.

QUALITY
Entries 11/17/2007 12/21/2007 1/19/2008 2/2/2008 2/9/2008 4/25/2008 AVG.
04-2 LH (hyb) 7.3 7.3 7.8 7.5 7.8 7.8 7.5
04-1 LH (hyb) 5.5 6.3 6.3 6.3 6.5 6.3 6.2
05 ABD (hyb) 6.5 6.8 6.8 6.3 6.5 6.5 6.5
Froghair (hyb) 45 4.8 55 4.3 5.8 5.0 5.0
05 ABL (hyb) 6.5 6.8 6.8 6.8 7.0 6.8 6.8
Amer. Star (per) 8.0 8.0 8.3 8.8 8.0 8.0 8.2
Gulf (annl) 4.3 5.0 5.5 4.5 4.8 5.0 4.8
CHECK 7.8 15 1.0 15 1.0 7.0 3.3
Test Mean 6.3 5.8 6.0 5.7 5.9 6.5 6.0
LSD 1.0 0.7 0.9 0.9 0.8 0.8 0.9

Texture = (1-9) 1= dead, 4= very coarse 5= moderately coarse, 6= medium, 9= best possible.
Values are the mean of four replications.
Test Mean = mean of all entries on each evaluation date.
LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
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Table 5. Mean turfgrass uniformity and transition discontinuity scores of select
annual, hyrbrid and perennial ryegrass as overseed mowed at

2.75 inches. University of Arizona. 2007-2008.

UNIFORMITY discontinuity
Entries 11/17/2007 2/2/2008 2/9/2008 4/25/2008 AVG. 6/18/08
04-2 LH (hyb) 6.5 7.0 6.3 5.5 6.3 25
04-1 LH (hyb) 5.5 6.3 7.0 6.0 6.2 3.3
05 ABD (hyb) 6.0 7.0 7.8 6.0 6.7 2.3
Froghair (hyb) 3.8 3.8 5.0 4.3 4.2 5.3
05 ABL (hyb) 6.5 7.0 6.5 6.3 6.6 25
Amer. Star (per) 7.5 8.3 7.5 7.0 7.6 1.0
Gulf (annl) 3.8 4.5 4.5 3.8 4.1 5.0
CHECK 4.3 25 15 5.3 3.4 1.0
Test Mean 5.5 5.8 5.8 55 5.6 2.8
LSD 1.3 1.1 0.8 15 1.2 0.8

Uniformity = (1-9). 1= dead, 4= poor, 5=marginal, 6= acceptable, 9= best possible.
Values are the mean of four replications.

Discontinuity = (1-6). 1= no discontinuity, 4= moderate discontinuity, 6= severe discontinuity.
Values are the mean of four replications.

Test Mean = mean of all entries on each evaluation date.

LSD Value = Least significant Difference. Used as the the treatment mean comparison statitsic P=0.05.
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Table 6. Mean turfgrass quality scores of select annual, hyrbrid and perennial ryegrass
as overseed mowed at 2.75 inches. University of Arizona. 2007-2008.

QUALITY
Entries 11/17/2007 12/21/2007 1/19/2008 2/2/2008 2/9/2008 4/25/2008 6/18/08 AVG.
04-2 LH (hyb) 6.5 7.3 7.0 7.8 6.8 6.3 5.3 6.7
04-1 LH (hyb) 6.0 6.3 7.0 6.0 6.5 6.3 4.8 6.1
05 ABD (hyb) 5.8 6.8 6.5 7.0 7.0 6.3 5.3 6.4
Froghair (hyb) 45 5.0 55 4.3 6.0 4.5 3.5 4.8
05 ABL (hyb) 5.8 7.3 7.5 7.0 7.0 6.8 5.5 6.7
Amer. Star (per) 7.3 8.0 8.3 8.0 7.5 7.5 7.0 7.6
Gulf (annl) 4.8 4.8 5.8 4.0 4.8 4.0 3.5 45
CHECK 4.8 15 1.0 1.3 1.0 4.8 7.0 7.0
Test Mean 57 5.8 6.1 5.7 5.8 5.8 5.2 5.7
LSD 1.2 0.9 1.0 0.7 0.8 0.7 0.7 0.8

Quiality = (1-9). 1= dead, 4= poor, 5=marginal, 6= acceptable, 9= best possible. Values are the mean of four replications.
Test Mean = mean of all entries on each evaluation date.
LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
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Appendix Table -A-. Mean leaf widths (mm) of leaf positions 2, 3, and 4
of selected annual, hybrid and perennial ryegrass mowed at 2.75 inches.

University of Arizona. 2007-2008.

Feb 20, 2008 Leaf widths (mm)

Entries Leaf 2. Leaf 3 Leaf 4
04-2 LH (hyb) 1.6 1.7 1.8
04-1 LH (hyb) 1.7 1.7 1.9
05 ABD (hyb) 1.9 2.0 1.8
Froghair (hyb) 2.2 2.2 2.8
05 ABL (hyb) 1.7 1.7 21
Amer. Star (per) 1.5 15 14
Gulf (annl) 2.7 2.6 2.9
CHECK N.M. N.M. 0.8
Test Mean 1.9 1.9 1.9
LSD 0.3 0.3 0.5

Leaves measure at midpoint width to nearest 0.10 mm . Values are the mean of 20 observations.

Test Mean = mean of all entries on each evaluation date.

LSD Value = Least significant Difference value. Used as the the treatment mean comparison statitsic P=0.05.
N.M. = not measured
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