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ZOYSIAGRASS NAMED *‘DALZ 1308

Latin name of the genus and species of the plant claimed:

Zoysia minima X Zoysia matrella F, hybrd.
Variety denomination: ‘DALZ 1308,

BACKGROUND OF THE INVENTION

The Zovsia genus 1s indigenous to Pacific Rim countries
with a geographic distribution extending from 42° N to 42°
S, and displays a wide range of genetic vanability that
includes 11 different species. Most zoysiagrasses are tet-
raploid (2n=4x=40); however, there are diploid Z. matrella
(L.) Men. accessions (2n=2x=20). The species within the
Zoysia genus are cross compatible, which makes interspe-
cific hybridization feasible. Zoysia spp. possess good toler-
ance to heat, shade, and salt, and require minimal nutrition
and mowing. Some zoysiagrass cultivars, particularly within
Z. japonica, also exhibit good freezing tolerance.

The following Zoysia species are recognized as turl-
grasses 1n the U.S.: Z. japonica Steud. (Japanese lawngrass),
Z. matrella (L.) Merr. (Manilagrass), and Z. pacifica
(Goudsw.) M. Hotta and Kuroki (Mascarenegrass). Zoysia-
grass 15 best adapted and widely used 1n the southern and
southeastern regions of the U.S., and limited freezing tol-
crance 1s the primary factor hindering widespread imple-
mentation of zoysiagrass in other regions, including the
region referred to as the “transition zone,” which extends
through the central portion of the United States from the
Atlantic Coast to eastern New Mexico.

Ultradwart bermudagrass (Cyrodon spp.) cultivars are
most widely used for golf course putting greens in the
southern U.S. as they exhibit faster establishment rates and
produce quality putting surfaces, but i comparison to
zoysiagrass they exhibit limited tolerance to cold, salinity,
and shade. Zoysiagrass are one of the most versatile warm-
season turfgrasses and 1s used on lawns, landscapes, and golf
courses; however, their utility on golf course putting greens
has been limited.

Z. matrella 1s a fner-textured zoysiagrass species that
generally displays a higher turfgrass quality, and a tolerance
to low mowing heights, shade, and salinity. The Z. matrella
(L.) Men cultivar ‘Diamond’ (U.S. Plant Pat. No. 10,636)
was one ol the finest-textured zoysiagrass at the time of its
release, and has since been used for fairways, tees, and

putting greens 1n the south and southeastern U.S. ‘Diamond’
has low fertility requirements and tolerance to shade and
salinity; however, relatively slow ball roll, sensitivity to
winterkill, and high seedhead production have posed chal-
lenges to 1ts widespread use on putting greens. Another Z.
matrella (L.) Merr cultivar, ‘L1F° (U.S. Plant Pat. No.
25,203), exhibits reduced seedhead production when com-
pared against ‘Diamond’, but 1s more sensitive to both
winterkill and large patch disease. While both ‘Diamond’
and ‘L1F’ exhibit the fine leaf texture that 1s associated with
Zoysia matrella (L.) Merr cultivars as compared to other
commercially available zoysiagrass cultivars, they do not
tolerate low mowing heights, do not produce desuable ball
roll, and are not sufliciently tolerant to the relevant envi-
ronmental stresses.

Another species of zoysiagrass 1s Z. minima (Colenso)
Zotov, which 1s one of three species native to New Zealand.
Z. minima 1s a creeping perennial with “diminutive” stature
that produces a single raceme per spike with less than three
spikelets, and a threadlike leaf blade. The natural habitat for

10

15

20

25

30

35

40

45

50

55

60

65

2

Z. minima 1s 1 sandy or well-drained soils along coastlines
and up to elevations of 600 m.

SUMMARY OF THE

INVENTION

The present disclosure relates to a new and distinct

interspecific F; hybrid variety of zoysiagrass named ‘DALZ
1308°. ‘DALZ 1308°, formerly tested as TAES 5458-10, was

produced in 2004 near Dallas, Tex. by controlled hand-
pollination between TAES 5194-5, a Z minima (Colenso)
Zotov ecotype (unpatented), (female parent) and the cultivar
‘Diamond’ (male parent). Progeny produced by this cross

were selected for advancement during trials conducted near
(Gainesville, Fla. from 2006 to 2008 and 2013 to 2015 and

in Dallas, Tex. from 2009 to 2012 and 2014 to 2018. ‘DALZ
1308 was also selected for advancement and inclusion in the

2013 National Warm-Season Putting Grass Trial conducted
by the National Turigrass Evaluation Program (NTEP).
‘DALZ 1308 was first asexually propagated in Dallas, Tex.
via Sprigs.

‘DALZ 1308’ differs from 1ts parents and all other known
zoysiagrass cultivars. The following are the most outstand-
ing and distinguishing characteristics of ‘DALZ 1308’: (1)
it exhibits 1increased ball roll distance; (2) it exhibits
increased resistance to winter njury; (3) 1t exhibits finer leaf
texture; (4) 1t exhibits an increased establishment rate; and
(5) 1t exhibits acceptable quality and a slower growth rate
under moderate (60%) shade levels. ‘DALZ 1308’ turf can
also be distinguished at least based upon its dwart canopy
height, high shoot density, fall and winter color retention,
good turl quality, and resistance to tawny mole cricket
(Neoscapteriscus vicinus) damage.

‘DALZ 1308 turf can be distinguished from TAES
5194-5 turt (female parent) at least based upon seedhead
spikelet number and cold hardiness. ‘DALZ 1308’ turf can
be distinguished from ‘Diamond’ turf (male parent) at least
based upon canopy height. ‘DALZ 1308 turf exhibits 1
seedhead spikelet, whereas TAES 5194-5 turf exhibits 3
seedhead spikelets. ‘DALZ 1308 exhibits increased cold
hardiness compared to TAES 5194-5. ‘DALZ 1308° turf
exhibits an average canopy height of 0.9 c¢cm; whereas,
‘Diamond’ turtf exhibits an average canopy height of 1.7 cm.

BRIEF DESCRIPTION OF THE

DRAWINGS

‘DALZ 1308’ 1s illustrated by the accompanying photo-
graphs, which show the turl’s leal texture, shoot density,
inflorescences, canopy height, ligule hairs, and percent
establishment. The colors shown are as true as can be
reasonably obtained by conventional photographic proce-
dures.

FIG. 1—Shows the leal texture and shoot density of
‘Diamond’ (a), ‘DALZ 1308’ (b), and ‘L1F’ (c).

FIG. 2—Shows the inflorescences and canopy height of
‘Diamond’ (a), ‘DALZ 1308’ (b), and ‘L1F’ (c).

FIG. 3—Shows ‘DALZ 1308’ ligule hairs (a); the inflo-
rescences and growth habit of ‘Diamond’, ‘DALZ 1308,
and ‘L1F’ (b); TAES 5194-5 inflorescences (¢); and ‘DALZ
1308” inflorescences (d).

FIG. 4—Shows the percent establishment of ‘DALZ
1308” (a, b, ¢), ‘Diamond’ (d, e, 1), ‘Zorro’ (g, h, 1), and
‘Palisades’ (3, k, 1) under tull sunlight, 60% shade, and 90%
shade, respectively.

DETAILED BOTANICAL DESCRIPTION

The following detailed description sets forth the distinc-
tive characteristics of ‘DAL Z 1308°. Color refterences are to
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the Munsell Color Charts for Plant Tissues, 1977 Edition,
unless otherwise indicated. Color designations provided
refer to both mature and immature stages unless otherwise
indicated. If any Munsell color designations below difler
from the accompanying photographs, the Munsell color
designations are accurate.
Plant:

Growth habit.—Prostrate.

Natural plant height (prior to stem elongation).—0.9

cm.
Tillers on the culm —Absent.,
Self-fertility —Poor fertility, with occasional outcross-
ng.

Rhizomes:

1% internode length.—9.8 mm.

2" internode length.—11.5 mm.

3" internode length.—11.2 mm.

4™ internode length.—11.5 mm.

4™ internode diameter.—1.0 mm.

4" node diameter—1.5 mm.
Leaves:

Length.—7.93 mm.

Width.—0.725 mm.

Leaf curling.—Blade rolled in the bud.

Leaf sheath pubescence.—Absent.

Leaf sheath color—7.5 GY 8/2.

Leaf collar color.—2.5G 9/2.

Anthocyanin coloration of the basal leaf sheath.—
None.

Lower surface leaf coloration.—5GY 5/4.

Upper surface leaf coloration.—5GY 5/4.

Auricles.—Absent.

Ligules—Hairy.

Leaf blade venation pattern.—Parallel.

Stem color: 7.5GY 7/6.

Stolon nodes and internodes: Anthocyanin 5R 3/4.

Shoots: 5GY 4/8.

Ascending culm internode length: 7.49 mm.

Culm node pubescence: Absent.

Time of flowering: April to May (in Dallas, Tex.).

Glumes: Absent.

Lemmas: Present.

Lemma shape: Halt of an elliptic.

Lemma length: 2.58 mm.

Lemma colors: Light green when immature (2.5GY 8/10)
with anthocyanin (5RP 7/6), tan when mature (2.5GY
8/2).

Palea shape: Halfl of an elliptic.

Palea size: 2.58 mm.

Palea colors: Light green when immature (2.5GY 8/10) with
anthocyanin (5RP 7/6), tan when mature (2.5GY 8/2).

Bristles: Absent.

Ligule color: 2.5G 9/2.

Intlorescence:

Ivpe—Raceme spike with sessile flowers.

Shape of rachis—Cylindrical.

Collar of the rachis—Open.

Panicle description—Raceme spike with sessile flow-
Crs.

Panicle length.—5.75 mm.

Panicle diameter.—0.936 mm.

Color.—3GY 7/6, anthocyanin 5RP 6/6.

Stigma length.—1.73 mm.

Stigma color—2.5R 9/2.

Stigma characterization.— Iranslucent.

Peduncle length.—15.15 mm.
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Pedicel.—Fused to the rachis.

Pedicel color—Not visible (fused to the rachis).
Awns: Absent.
Culm diameter: 0.31 mm.
Number of panicle bearing tillers in the culm: 1.
Culm color: 7.5GY 5/4, anthocyanin base 5RP 7/6.
Culm anthocyanin coloration of the nodes and internodes:

No anthocyanin coloration.

Caryopsis shape: Elliptic.
Grain shape: Elliptic.
Florets per spike: Mean of one.

Morphological Analysis of ‘DALZ 1308’

‘DALZ 1308 was morphologically compared to ‘Dha-
mond’ and ‘L1F’ (Table 1; FIGS. 1-3). Plants were planted
from sprigs on Jul. 22, 2015 1n a sand-based putting green
built to United States Golf Association (USGA) standards.
Plots were 0.9 mx2.4 m and arranged in a randomized
complete block design with four replications. Each plot
received between 0.3 cm and 0.5 cm of topdressing sand
monthly between April and September and were mowed
every two weeks during the first 2 years of establishment to
a height of 0.65 cm and to a height of 0.32 cm thereafter.
Nitrogen (46-0-0 urea) was applied at a rate of 9.9 kg/ha per
growing month during the first two years. Annual weeds
were prevented with Oxadiazon once every spring and {fall
at a rate of 484.17 kg/ha. On Apr. 27, 2017/, a total of four
10.2 cm diameter plugs were removed using a cup cutter to
a depth of 15.2 cm from the established plots for each entry
and were then potted i mdividual 7.6 L plastic pots filled
with topdressing sand that were maintained under field
conditions. Oxadiazon was applied as a pre-emergent at
484.17 kg/ha and during the first 8 weeks of establishment
tertilizer (18-24-12) was applied every two weeks at a rate
of 24.4 kg N/ha. Pots were maintained by hand trimming at
a height of 0.318 cm after Jun. 2, 2017. Leal length was
measured between the base and tip of the third youngest
tully extended and untrimmed leaves; leal width was mea-
sured at the widest point above the collar of the third
youngest leaves; internode length was measured between
cach of the youngest 5 nodes on 12 rhizomes; internode and
node diameters were measured from the fourth youngest
internode and node of 12 rhizomes; and canopy height was
measured during one event from nine untrimmed leaves
seven days after trimming. Inflorescence and seedhead traits,
including stigma and anther color, were collected on Jun. 2,
2017. However, the ‘DALZ 1308’ turt lacked inflorescences
at that time, and thus no comparison was made to the
‘Diamond’ and ‘L1F’ turfs that were both in flush. The
Munsell Color Charts for Plant Tissues were used to deter-
mine color of adaxial leaf tissue, the fourth youngest inter-
node, stigma, and mature anthers.

Morphological Comparison of ‘DALZ 1308’ to
Commercial Varieties

Rhizome:

Internode lengths.—Those of ‘DALZ 1308 were simi-
lar to those of ‘Diamond’ and shorter than those of
‘L1F’ (Table 1).

Internode diameter.—That of ‘DALZ 1308’ was simi-
lar to that of ‘Diamond’ and narrower than that of
‘L1F’ (Table 1).

Node diameter—That of ‘DALZ 1308” was similar to
that of ‘Diamond’ and narrower than that of ‘L1F’
(Table 1).
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Leatf blade:
Length—That of ‘DALZ 1308 was shorter than that of
‘Diamond’ and ‘L1F’ (Table 1).
Width.—That of ‘DALZ 1308” was narrower than that
of ‘Diamond’ and ‘L1F’ (Table 1).
Canopy height: That of ‘DALZ 1308” was shorter than that
of ‘Diamond’ and similar to that of ‘L1F’.

TABLE 1

Morphological comparison of ‘DALZ 1308’
and commercial zoysiagrass cultivars.

Rhizome¥

Internode Length

1st 2nd 3rd 4th
Entry IT1IM
‘DALZ 1308’ 9.8 b 11.5 b 11.2 b 11.5 b
‘Diamond’ 8.0Db 92 ¢ 99 b 10.7 b
‘L1E° 13.8 a 14.1 a 14.3 a 14.7 a
LSDY 2.0 1.6 2.0 2.2
RhizomeT
Internode Node Leaf Blade}
Diameter Diameter Length Width Canopy
4th 4th 3rd 3rd Height §
Entry mim (cm)
‘DALZ 130%’ 1.0 b 1.5 b 79 ¢ 0.7b 0.9b
‘Diamond’ 1.1 ab 1.6 ab 13.6 a 1.5a 1.7 a
‘L1EF° 1.2 a 1.8 a 11.9 b l.4a 1.1b
LSDY 0.2 0.2 1.4 0.1 0.2

tMeans in each column were calculated from twelve measurements collected on 15 Sep.
2017. Internode length was measured from the first, second, third, and fourth youngest
internodes. Internode and node diameters were measured from the fourth youngest
internode and node.

IMeans for leaf blade length and width were calculated from twelve measurements of the
third youngest leaf blades on 2 Jun. 2017.

§ Canopy height was measured seven days after trimming on 15 Sep. 2017 from a total of
nine measurements for each cultivar.

Cultivars followed by the same letter in each column are not significantly different by

Fisher’s protected LSD (P > 0.05).

Establishment and Turfgrass Quality Evaluation

Vegetative plugs of 88 experimental zoysiagrass entries,
including ‘DALZ 1308°, and ‘Diamond’, were planted 1n a
randomized complete block design on a USGA grade putting,
green 1n 2006 1n Gainesville, Fla. Turigrass quality, genetic
color, shoot density, spring greenup, seedhead density, and
resistance to mole crickets were visually rated on a “1” to
“9” scale from 2006 to 2008 (Table 2).

Vegetative plugs of 6 elite selected entries, including
‘DALZ 1308’ and the commercial cultivar ‘Diamond’, were
planted 1n a randomized complete block design on a USGA
grade putting green on Jun. 24, 2013 1n Gainesville, Fla. The
study included three replications in a randomized complete
block design. Percent green cover was visually rated once in
Aprnl and May of 2014. Turfgrass quality was visually rated
monthly on a “1” to *“9” scale throughout 2014, 2015, and
2016. ‘DALZ 1308 exhibited an increased shoot density
and seedhead density when compared to ‘Diamond’. ‘DALZ
1308 and ‘Diamond’ exhibited similar turfgrass quality,
spring greenup, tawny mole cricket resistance, and percent

establishment (Table 2).

Multi-State Progeny Evaluation

10 elite experimental zoysiagrass entries, ncluding
‘DALZ 1308’ and ‘Diamond’, were evaluated across 10

10

15

20

25

30

35

40

45

50

55

60

65

6

locations representing USDA cold hardiness zones 6a to 9b
(Tucson, Ariz.; Rancho Mirage, Calit.; Jay, Fla.; Grithn, Ga.;
Starkville, Miss.; College Station, Tex.; Fayetteville, Anz.;
Lexington, Ky.; Richmond, Va.; and Bloomington, Ind.)
from 2013 through 2017. Plots were established from veg-
ctative plugs 1n either sand (CA, GA, KY, MS), sandy loam
(IN), or silty clay loam (VA) soil textures. Plots were
covered with protective fabric during the winter months of

2013, 2014, and 2015 1n AR, IN, MS, and VA, and only 1n
2013 1n KY.

Fertility treatments varied by location. Most locations
followed minimal management, applying up to 14.7 kg
N/m?/year, but both AK and CA applied between 24.4 kg
and 34.2 kg N/m*/year. Irrigation was supplied to prevent
stress, except 1n VA where 1rrigation was only supplied to
prevent dormancy. In the first year of establishment, mowing
heights were set to 1.3 cm, except 1n VA where the height
was set to between 1.5 cm to 2.5 cm. From 2015 through

2017, the mowing heights were adjusted to between 0.36 cm
and 0.42 cm.

Visual traits that were evaluated on a percentage basis
included establishment and winterkall. Qualitative traits that
were rated on a “1” to “9” scale included turfgrass quality
(low to high), leaf texture (extremely coarse to very fine),
shoot density (bare to very dense), genetic color (light green
to dark green), fall/winter color (straw brown or no color to
dark green), spring greenup (straw brown to completely dark
green), and seedheads (heavy density to no seedheads)
(Tables 3-7). All traits were rated according to evaluation
guidelines defined by NTEP. Frequency of data collection
for each trait varied by location, and 1s described in the
respective table footnotes. Data were analyzed using IMP®
10 software. Cultivar means were separated using Fisher’s
protected LSD (P=0.05). Green speeds (ball roll distances)
were measured with a stimpmeter (Table 8). Analysis of
variance for ball roll indicated that no significant differences
were observed between the ratings taken the day of and a
day after mowing, and therefore that data was pooled.

Vegetative plugs of 40 experimental fine-textured zoysia-
grass lines, including ‘DALZ 1308’ and cultivars ‘Diamond’
and ‘L1F’, were planted as 72 plugs in each of 1.8 mx2.4 m
plots replicated three times on a USGA grade putting green
with a 100% sand base in Dallas, Tex. Oxadiazon was
applied at planting and once during the spring and fall
between 112.1 kg/ha and 224.2 kg/ha to prevent emergence
of annual weeds. Nitrogen was applied monthly during the
growing season to reach a rate of 146.5 kg/ha. The putting
green was heavily top-dressed in the first full year of
establishment, and lightly top-dressed during the growing
season from 2016 to 2017. The putting green was covered
with a polypropylene cloth for winter protection from 2014
to 2015 and Nov. 20, 2015 through Mar. 2, 2016. Mowing
commenced on Jul. 21, 2015 (320 days after planting) at a
height of 1.3 cm monthly, followed once every two weeks by
a height of 0.6 cm on Nov. 20, 2015 until Jul. 7, 2016 when
mowing began weekly. A mowing height of 0.3 cm began
Mar. 20, 2017 twice weekly and three times weekly starting
Jun. 7, 2017. Irrigation was supplied as needed to promote
establishment and prevent freezing damage and summer
stress. Performance traits such as establishment, turfgrass
quality, texture, genetic color, shoot density, fall color, and
spring greenup were rated according to NTEP guidelines.
Percent seedhead cover was visually rated from 1 to 100%
in the spring, summer, and fall (Tables 9-10). Green speeds
(ball roll distances) were measured with a stimpmeter (Table

3).

E
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Shade [Level Evaluation

The shade tolerance of ‘DALZ 1308°, ‘Diamond’, ‘Pali-
sades’ (U.S. Plant Pat. No. 11,315), and *Zorro’ (U.S. Plant
Pat. No. 14,130) were compared 1n 2013 and 2014 (Tables
11-13; FIG. 4). For each entry, 9 replicates of 8.9 cm-
diameter square plugs were transplanted mto 20 cm-diam-
cter round pots filled with Sunshine VP mix. Plant material
was acclimated to full sunlight, 60% shade, or 90% shade for
two weeks before starting data collection on Aug. 15, 2013
and Jul. 11, 2014. 60% and 90% shade densities were
achieved by covering PVC frames of 274 cm Lx152 cm
Wx91 cm H dimensions with 60% and 80% black polypro-
pvlene shade cloth to account for filtered light through the
glass roofs, respectively. All pots were 1rngated uniformly
and as-needed to maintain adequate moisture for each shade
treatment. Establishment rate 1n the form of percent green
cover was determined by digital image analysis from pic-

tures taken at a height of 40.6 cm at 69 (Oct. 23, 2013) and
68 (Sep. 17, 2014) days after treatment (DAT). Images were
processed 1n SigmaScan Pro Version 3.0 with the Turf
Analysis 1.2 macro. Plant height (cm) was measured every
two weeks from the three longest uncut leaves i1n each
replicated pot. Growth rates (mm/d) were calculated as
follows: [(mean plant height—height of cut)/(number of days

since the last mowing event)]|x10. This data was collected at
41 (September 25) and 54 (October 8) DAT 1n 2013, and at

17 (July 28), 33 (August 13), 49 (August 29), and 68
(September 17) DAT 1n 2014. Pots were trimmed every two
weeks at a uniform height of 4.0 cm after collecting mea-
surements. Turfgrass quality, shoot density, and color were
visually rated on a “1” to “9” scale (1=brown/dead, bare;
6=minimum quality, medium density and medium green
color; 9=excellent quality, very dense, and dark green).
Turfgrass quality was rated at 69 (Oct. 23, 2013) and 68
(Sep. 17, 2014) DAT. Shoot density and color were only
rated 1n 2014 at 17, 33, 49, and 68 DAT.

TABLE 2

Visual ratings for *DALZ 1308’ compared to a
commercial zoysiagrass cultivar in Gamnesville, FL

from 2006 to 2008 and 2014 to 2016.

2006-2008

Turfgrass Genetic Shoot Spring

QualityT Color¥ Density¥ Greenupi
Entry 1 to9
‘DALZ 1308’ 6.9 a 7.7 a 7.5 a 7.3 a
‘Diamond’ 6.0 a 6.0 b 6.3 b 6.5 a
LSDZII 1 0.8 1.1 1

2006-2008 2014-2016

Seedhead  Mole Cricket Percent Turfgrass

Density§ Resistance Establishment# Quality
Entry 1to9 (%) 1 to9
‘DALZ 1308’ 50a 9.0 a 92.1 a 7.0 a
‘Diamond’ 33 Db 8.5a 85.0 a 6.9 a
LSDZII 1.4 1.2 15.2 0.4

tMeans presented for turfgrass quality (1 = low; 9 = excellent), genetic color (1 = brown;
9 = dark green) and shoot density (1 = low; 9 = high) are combined from four collection
dates. Cultivar by year was not significant; means were combined.

ISpring greenup (1 = brown; 9 = completely green) was rated 1n January and March 2007,
Means were not significantly different between dates.

§deedhead density (1 = high density; 9 = low density) was rated once 1n January 2007,
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TABLE 2-continued

Visual ratings for *DALZ 1308’ compared to a

commercial zoysiagrass cultivar in Gamnesville, FL
from 2006 to 2008 and 2014 to 2016.

Mole cricket resistance (1 = completely susceptible; 9 = highly resistant) was rated in
August and December 2006. Means were not significantly different between dates.

#Establishment ratings were visually rated 1n April 2014, ten months after planting in June

2013.

T+ Turfgrass quality was wvisually rated monthly on a 1-9 scale (1 = brown/dead; 6 =
minimum acceptable; 9 = excellent). Means were determined from ratings collected from
during various months 1n 2014 and 2015 Cultivar by year and cultivar by season were not
significant factors. Means were pooled across years and collection dates.

LICultivars followed by the same letter 1n each column are not sigmificantly different by
Fisher’s protected LSD (P = 0.03).

TABLE 3

Percent establishment of *DALZ 130%°
compared to commercial zoysiagrass cultivars.

Establishment (%) ¥

Southeast
North Central (IN) Sum- Fall
Entry sSummer Fall Spring mer FL GA
‘DALZ 1308’ 123ab 609a 643a 632a 433a 733a
‘Diamond’ 10.7 b 63.3a 658a 62.6a 433a 611D
‘L1F’ 15.7 a 80.9a 740a 665a 41.7a 633D
LSD} 4.1 42.5 13.2 15.4 24.8 4.4
Establishment (%) ¥
Southeast

Fall Transition Zone (KY)
Entry MS TX Avg. Spring Summer  Fall
‘DALZ 130%’ 44.2 b 80.0b 602b 41.7a 458a 31.7a
‘Diamond’ 37.5b 86.7ab 57.2b 183a 292a 258a
‘L1EF° 77.5 a 90.0a ©68.1a 333a 438a 409a
LSD} 21.7 6.7 5.2 32.1 29.9 43.0

tEstablishment was rated visually on a percentage scale (0-100%) 1n 2013 and 2014, Due
to unusually harsh winter conditions 1n 2013, plots were replanted in the spring of 2014
in AR and IN, and in the summer of 2014 in KY (Diamond only). DALZ 1308 and checks
were not replanted in VA, Data 1s presented by season (spring, March-May; summer,
June-September; fall, October and November) within regions, and by location if a
significant entry by location interaction was present. The north central region only
represents Bloomington, IN in the summer and fall of 2014, Southeastern locations
included Jay, FL; Grifhin, GA; Starkville, MS; and College Station, TX. Spring means are
from GA, MS, and TX 1n 2014. Summer means are from MS and TX 1n 2013, and GA and
TX 1n 2014, Fall means are from FL, MS, and TX 1n 2013, and GA 1n 2014. The transition
zone location represented here 15 KY 1n fall (2013), spring (2014) and summer (2013 and
2014). Data on establishment was not provided by southwestern locations Tucson, AZ and
Rancho Mirage, CA.

IEntry means were separated using Fisher’s Protected LSD. Means followed by the same
letter in each column are not significantly different (P =0.05).

TABLE 4

Turfgrass quality of *‘DALZ 1308° compared
to commercial zoysiagrass cultivars 1n the southwestern and
southeastern regions.

Summer Turfgrass QualityT

Southwest
AZ Southeast
Entry '14 '15 '16 '17 CA Avg. FL GA
‘DAIZ 1308 63b 80a 75a 54a 59a 63a 63a 56a
‘Diamond’ 6.7b 69a 6.7a 66a 62a 65a 66a 5S8a
‘LL1EF° 7.2a 7.1a 69a 60a 63a 66a 67a 57a
LSD} 0.5 1.1 0.8 1.2 0.6 0.4 0.7 0.6
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TABLE 4-continued

Turfgrass quality of *DALZ 1308 compared
to commercial zoysiagrass cultivars in the southwestern and
southeastern regions.

Summer Turfgrass Quality

Southeast
X
Entry MS '14 '15 '16 '17 Avg.  Avg.
‘DAIZ 1308’ 6.4 a 6.9a K0a 57a 61la 62a 63a
‘Diamond’ 59ab 51b 72b 55ab 56a 6.0a 6.2a
‘LL1F° 5.7b 6.9a 69b 42b 58a 60a 62a
LSD} 0.6 1.6 0.7 1.4 0.9 0.3 0.2

tTurfgrass quality rated on a 1-9 scale (1 = brown/dead; 9 = excellent; 6 = mmimum
acceptable) was collected monthly from six southern locations (Tucson, AZ; Rancho
Mirage, CA; Jay, FL; Gniflin, GA; Starkville, MS; and College Station, TX) 1n two regions
(southwest and southeast) from 2014 through 2017,

IEntry means were separated using Fisher’s Protected LSD. Means followed by the same
letter 1n each column are not sigmificantly different (P = 0.05).

TABLE 5

Turfgrass quality for ‘DALZ 1308’ compared
to commercial zoysiagrass cultivars
within the north central region and the transition zone.

Summer Turfgrass Quality

North Transition Zone

Central VA
Entry IN AR KY '14 '15 "6 '17 Avg., Avg.
‘DAILZ 72a 5S58a 69a 47b 59a 65a65a 64a 6.6a
130%°
‘Dia- 6.1b 57a 60b 3.7b 46a 57a58ab 56b 58D
mond’
‘LL1F° 40¢c 65a 59b 64a 59a 56a45b 6.1ab 560D0
LSD} 0.7 1.3 0.7 1.4 1.5 1.9 1.5 0.5 0.4

tTurfgrass quality rated on a 1-9 scale (1 = brown/dead; 9 = excellent; 6 = minimum

acceptable) was collected monthly from four northern locations (Fayetteville, AR; Bloom-
ington, IN; Lexington, KY; and Richmond, VA) in two regions {(north central and transition

zong) from 2014 through 2017,
I Entry means were separated using Fisher’s Protected LSD. Means followed by the same
letter 1n each column are not sigmificantly different (P = 0.03).

TABLE 6

Additional traits of ‘DALZ 1308 compared to
commercial zoysiagrass cultivars in the 2013 NTEP evaluation.

Leaf Genetic Seasonal Colorg
Texturet Color Summer Fall Wimter Avg
Entry 1 to 9
‘DALZ 1308’ 7.5a 6.8a 5.4a 6.9a 6.0a 6.5a
‘Diamond’ 6.8b 6.6a 6.0a 6.2a 5.8a 6.1a
‘L1’ 6.2¢ 6.5a 6.1a 6.4a S.7a 6.1a
LSD} 0.4 0.3 2.2 0.7 1.6 0.5
Shoot Densityq Seedhead Spring
Spring Summer Fall Avg Density# Greenupt
Entry 1 to 9
‘DALZ 1308’ 6.9a 7.2a 74a T7.3a 5.5a 6.2a
‘Diamond’ 7.0a 6.9a 6.7b  6.9b 6.3a 6.2a
‘L1’ 6.2h 6.9a 6.9b 6.8b 5.9a 5.9a
LSD} 0.5 0.5 0.4 0.3 3.6 1.0

tLeaf texture was visually rated once each growing season on a 1-9 scale (1 = very coarse;
9 = very fine) in AZ (2014-2017), CA (2014, 2015 and 2017), IN (2014 and 2016), MS
(2014-2017), and TX (2014-2017).

1Genetic color was visually rated on a 1-9 scale (1 = brown; 9 = dark green) once during
the growing season of 2014 (IN, KY, VA) and of 2015 (AR). Data was collected from 2014
through 2017 1n each A/, CA, FL, GA, M5, and TX.
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TABLE 6-continued

Additional traits of ‘DALZ 1308’ compared to
commerclal zoysiagrass cultivars in the 2013 NTEP evaluation.

§Seasonal color was rated on a 1-9 scale (1 = brown; 9 = dark green) during the summer,
fall, and winter. Late summer ratings included those from FL and GA 1n 2014 and 2015,
Fall color 1s represented by ratings from AR (2014 and 2015), AZ (2014, 2015, and 2017),
FL (2013-2017), GA (2014-2017), IN (2014 and 2015), KY (2015), M§ (2013-2017), TX
(2014 and 2015), and VA (2014-2016). Winter color ratings were collected 1n AZ
(2014-2017), CA (2016 and 2017), MS (2013-2016), and TX (2015-2017).

YIShoot density was visually rated on a 1-9 scale (1 = very sparse; 9 = very dense) during
the spring, summer, and fall. Spring ratings were collected 1n AZ (2017), CA (2015), MS
(2014-2017), and FL (2015-2017). Summer density was collected m A/ (2017), CA
(2015), FL (2014-2017), MS (2014-2017), and TX (2014 and 2015). Fall density ratings
were collected 1n AZ (2014, 2016, and 2017), CA (2015), FL (2014-2017), MS (2014-
2017), and TX (2014 and 2015).

#Seedhead density was rated on a 1-9 scale (1 = very dense; 9 = no seedheads) m FL, IN,
TX, and VA 1n 2015, 1n IN 1n 2016, and in AZ and FL 1n 2017,

T+ Spring greenup was visually rated on a 1-9 scale (1 = no hiving tissue; 9 = completely
green) m CA (2014 and 2015), VA (2014), AZ and TX (2016 and 2017), and from
2014-2017 1n FL, GA, IN, KY and MS.

1IEntry means were separated using Fisher’s Protected LSD. Means followed by the same
letter 1n each column are not significantly different (P = 0.05)

TABLE 7

Percent winterkill and seasonal living cover
of “DALZ 1308 compared to commercial zoysiagrass cultivars.

Winter Living Cover]
kill Spring
(IN)t AZ CA GA IN KY VA Avg.
Entry %o
‘DALZ 1308 28.3a 93.0a 824a ¥6.3a 93.2a 783a 81.7a85.8a
‘Diamond’ 56.7b  98.7a 92.9a 86.7a 89.5ab 53.3a 75.0a82.7a
‘L1F’ 97.3c  91.0a 92.5a 83.3a 42.5b 75.0a 94.7a79.8a
LSD¢ 28.2 17.6 19.6 14.8 50.3 65.2 298 99
Living Cover]
Summer Fall
AZ CA IN VA Avg. AZ CA Avg.
Entry %o
‘DALZ 96.5b 71.7b 79.0a 91.5a 84.7a 96.7a T753a 86.0a
1308’
‘Diamond’ 98.9a 86.7a 51.7a 84.2a 80.4ab 983a 72.0a 85.2a
‘L1F’ 99.0a 89.7a 6.0b 984a 73.3b 98.7a 644a 8l.3a
LSD¢ 0.6 144 274 23.2 7.3 40.1 124.7 101.8

TWinterkill was wvisually rated as a percentage of dead tissue after spring greenup in
Bloomington, IN 1n 2014. Means are presented as they appear 1n the 2014 N'TEP report.
ILiving cover was rated in the spring, summer, and fall as a percentage of living tissue.

Spring ratings reflect AZ (2015-2017), CA (2014, 2016, and 2017), GA (2015), IN (2015
and 2017), KY (2015), and VA (2014). Summer ratings were collected for AZ (2014 and
2017), CA(2014), IN (2014), and VA (2014). Fall ratings were only collected in AZ (2017)
and CA (2014 and 2015).

§Entry means were separated using Fisher’s Protected LSD at P < 0.05. Means followed
by the same letter 1in each column are not

significantly different.

TABLE 8

Ball roll distance (cm) of “DALZ 1308’

compared to commercial zoysiagrass cultivars
measured 1n NTEP locations and Dallas, TX.

NTEPY
Entry AZ CA FL KY
‘DALZ 1308 1745 a 123.2 a 188.7 a 137.7 a
‘Diamond’ 158.8 b 1219 a 175.5 a 120.7 b
‘L1’ 153.9 b 121.7 a 167.1 a 122.2 b
LSD§ 14.5 8.4 27.4 11.9
NTEPY
Entry MS VA Avg. TXI
‘DALZ 1308 196.1 a 168.1 a 165.1 a 229.6 a
‘Diamond’ 192.3 a 1814 a 158.2 a 218.7 b
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TABLE 8-continued

Ball roll distance (cm) of ‘DALZ 1308’
compared to commercial zoysiagrass cultivars

measured 1n NTEP locations and Dallas, TX.

‘L1F’
1.SD§

191.3 a
20.3

183.4 a
27.7

156.0 a
17.%8

198.9 ¢
9.9

tBall roll was measured repeatedly between May and December from 2014 through 2017
in AZ, CA, FL, KY, and MS. Data from VA was collected from 2014 through 2016.

IBall roll was measured and calculated according to Brede (1990) 1n 2017 on 15 Aug., 16
Aug.. 28 Aug., 29 Aug., 6 Sep., 7 Sep., 13 Sep., and 14 Sep. Analysis of variance
determined entry by date was not signmficant, so means were pooled.

§Entry means were separated using Fisher’s Protected LSD at P < 0.05. Means followed
by the same letter 1n each column are not significantly different.

TABLE 9

Characteristics of “DALZ 1308’ compared
to commercial zoysiagrass cultivars 1n Dallas, TX from
2014 through 2017.

Establishmentt
Entry May June July Turfgrass Quality]
2015 2015 2015 Spring Summer Fall
‘DALZ 1308 36.7b 40.0b 5350c¢ 6.0 a* 6.6 a 5.0 ab
‘Diamond’ 583a 31.7a 61.7b 4.7 a 55b 4.2 b
‘L1’ 517a 60.0a 750a 53a 53b 55a
LSDZII 13.6 8.9 3.8 2.4 0.6 1.1
Shoot Genetic Fall Spring
Entry Density§  Colorq Color#  Greenupft
‘DALZ 1308° 6.2 a 6.1 a 4.7 a 4.0 a
‘Diamond’ 55a 6.4 a 3.7 a 3.0 a
‘L1EF° 6.3 a 54b 4.7 a 4.0 a
LSDII 1.1 0.5 1.1 2.3

tThis trial was planted with three replications on 4 Sep. and 5 Sep. 2014, Establishment
was visually rated 1n the summer of 2015 from 1 to 100% cover. A significant entry by date
interaction was observed, so data are presented for each collection date.

I'Turfgrass quality means rated 1 to 9 (1 = brown/dead; 9 = excellent; 6 = mimmum
acceptable) are presented by season. Spring means occurred once on 31 May 2017,
Summer ratings occurred from July through September 1n 2016, and from July through
September 1n 2017, Fall ratings occurred 1in October 2015 and November 2016.

§ Shoot density was rated from 1 to 9 (1 = very sparse; 9 = very dense) in April 2016 and
September 2017,

YiGenetic color was rated from 1 to 9 (1 = brown; 9 = dark green) 1n July and September
2015, April and August 2016, and June 2017,

#Fall color was rated from 1 to 9 (1 = brown; 9 = dark green) in November 2015 and 2016.

T1Spring greemup was rated from 1 to 9 (1 = brown; 9 = completely green) in early March
2017,

IIEntries followed by the same letter 1in each column are not signmficantly different (P =
0.05) by Fisher’s protected LSD

TABLE 10

Percent seedheads of ‘DALZ 1308’ compared to
commercial zoysiagrass cultivarsvisually rated in
Dallas, TX from 2015 to 2017.

SeedheadsT
Spring Summer Fall
Sep- Sep- No-
May April June tember tember October vember
2015 2017 2016 2016 2017 2015 2016
Entry %o
‘DALZ 0.0b 1000a 00c¢c 23c 83 Db 1.7 ¢ 1.7 b
1308’
‘Diamond’ 35.0a 80.0a 667b9%9l.7a 60.0a 90.0a 100.0
a
‘L1EF° 23.3ab 150b R883a 61.7b 100b 450b 41.7b
LSD} 32.6 23.6 16.7 20.7 3.8 32.9 42.8

TSeedheads were visually rated from 1 to 100%. Means are presented by collection date.
Spring ratings occurred 1n May 2015 and April 2017, Summer ratings occurred in June

2016 and in September 2016 and 2017. Fall ratings occurred in October 2015 and
November 2016.

IEntries followed by the same letter in each column are not significantly different (P =
0.05) by Fisher’s protected LSD.
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TABLE 11

Percent green cover, turfgrass quality, and color ratings of
‘DALZ 1308’ compared to commercial zoysiagrass cultivars
measured 1n a greenhouse under full sun, 60% shade, and 90% shade.

Shade Levels

Trait Entry Full Sun 60% 90%
(Green ‘DALZ 1308° 91.0 a 46.1 a 224 a
Cover ‘Diamond’ 69.4 b 32.3 b 17.6 a
(%) ‘Palisades’ 83.1 a 23.2 b 5.8 b
‘Zorro’ 85.7 a 27.2b 15.9 a
LSDY 13.0 10.9 9.0
Turfgrass 2013 2014
Qualityf ‘DALZ 1308 8.8a 7.7 a 6.3a 4.2a
‘Diamond’ 8.0Db 6.3 a 6.7a 4.3 a
‘Palisades’ 7.8 b 3.3 b 7.0a 3.8a
‘orro’ 8.2 b 53ab  73a 3.8a
LSDY 0.5 2.8 1.4 0.9
Turfgrass ‘DALZ 1308 8.1a 7.8 a 7.3 b
Colors§ ‘Diamond’ 8.2 a 7.8 a 7.9 a
‘Palisades’ 7.5 b 8.0 a 7.6 ab
‘Zorro’ 8.0 ab 7.8 a 7.8 a
LSDY 0.6 0.3 0.4

tAfter 69 (23 Oct. 2013) and 68 (17 Sep. 2014) DATI, establishment rates in the form of
percent green cover were determuned by digital image analysis.

I Turfgrass quality ratings were visually rated on a 1-9 scale (1 = brown/dead; 6 = minimum

acceptable; 9 = excellent) at 69 (23 Oct. 2013) and 68 (17 Sep. 2014) DAT. The lower
significant ratings observed under 60% shade 1n 2013 can be attributed to different trial end

dates (23 Oct. 2013 and 17 Sep. 2014) and shorter daylengths indicative of sub-optimum
growing conditions.

§ Turfgrass color was rated on a 1-9 scale (1 = brown/dead; 6 = medium green; 9 = dark

green) at 17 (7/28), 33 (8/13), 49 (8/29), and 68 (9/17) DAT in 2014

Fisher’s protected LSD was used to determune significant differences. Means followed by
the same letter 1n each column are not sigmficantly different (P = 0.05).

TABLE 12

Growth rates (mm/d) of ‘DALZ 1308’ compared
to commercial zoysiagrass cultivars under
full sun, 60% shade, and 90% shade.

Shade Levelst

60% Shade

Full Sun 2013 2014
2013-2014 41 54 17 33 49 68
Entry mm - d~
‘DAILZ 1308’ 1.0 ¢ 2.6bc 12b 24c¢ 36b 34c¢ 23c¢
‘Diamond’ 0.8 ¢ 2.1¢c 06b 26bc 28b 37c¢ 2.7c¢
‘Palisades’ 3.5a R0O0a 23a 80a 73a 11.3a 89a
‘Zorro’ 2.7 b 37b 1.1b 35b 35b 54b 4.2b
LSD} 0.5 1.4 0.8 1.0 1.5 1.4 0.7
Shade LevelsT
90% Shade
2014
2013 17 33 49 6%
Entry mm - d
‘DAILZ 1308° 1.0 a 1.9 ¢ 2.6 b 31b 28D
‘Diamond’ 0.7 a 1.9 ¢ 2.1b 3.1b 220D
‘Palisades’ 0.4 a 6.2 a 7.7 a 3a 6.1a
‘Zorro’ 1.1 a 2.7 b 2.1b 29b 3.10b
LSDI 0.7 0.6 1.6 0.9 1.8

tGrowth rates were calculated in millimeters per day at 41 (9/25) and 54 (10/8) DAT in

2013 and at 17 (7/28), 33 (8/13),49 (8/29), and 68 (9/17) DAT in 2014. Pots were trimmed
every two weeks at a uniform height of 4.0 ¢cm after collecting measurements.

IFisher’s protected LSD was used to determine sigmficant differences. Means followed by
the same letter 1n each column are not sigmficantly different (P = 0.05).
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TABLE 13

Shoot density ratings of ‘DALZ 1308 ’compared
to commercial zoysiagrass cultivars under

full sun, 60 % shade, and 20% shade.

Shade LevelsT

Full Sun
17 33 49 68
Entry 1 to9
‘DAIZ 1308’ 9.0 a 9.0 9.0 9.0
‘Diamond’ 9.0 a 9.0 9.0 9.0
‘Palisades’ 3 b 8.0 9.0 9.0
‘Zorro’ .0Db 8.0 9.0 %.0
LSD} 0.6 N/A N/A N/A
Shade Levelst
60% Shade
17 33 49 68 90% Shade

Entry lto9

‘DAILZ 1308 7.7Db 7.0Db 5.7b 7.3 a 6.8 b

‘Diamond’ 8.5 a 8.0 a 7.0 a 6.7 a 7.9 a

‘Palisades’ 8.0ab R.O0a 7.0 a 6.7 a 58 ¢

‘Zorro’ 8.0 ab 6.0 ¢ 8.0 a 8.0 a 6.9 b

LSDF 0.6 1.0 1.2 1.8 0.7

tShoot density was rated on a 1-9 scale (1 = very sparse; 6 = moderately dense; 9 = very
dense) at 17 (7/28), 33 (8/13), 49 (8/29), and 68 (9/17) DAT in 2014.

IFisher’s protected LSD was used to determine significant differences. Means followed by
the same letter in each column are not sigmficantly different (P = 0.03). An “N/A” 1s
indicated for DAT where no varnation in data was observed.

Traits and Characteristics of ‘DAILZ 1308’

Establishment: ‘DALZ 1308 establishment was similar to
‘Diamond’ 1n IN, FL, MS, TX, and KY. ‘DALZ 1308’
establishment was similar to ‘LL1F’ in IN, FL., and KY.
‘L1F’ establishment was superior to ‘DALZ 1308 1n TX
and MS. ‘DALZ 1308’ establishment was superior to
‘Diamond’ and ‘L1F” in GA. (Table 3).

Turt quality: ‘DALZ 1308’ turf quality was similar to

‘Diamond’ and ‘L1F’ 1n the southwest region, except in
AZ for year 2014, where ‘L1F’ had superior turfgrass

quality compared to ‘DALZ 1308°. ‘DALZ 1308 turf
quality was similar to ‘Diamond’ and ‘L1F’ 1n FL and GA.
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‘DALZ 1308’ turfgrass quality was superior to ‘L1F’ 1n
MS. ‘DALZ 1308 turf quality was similar to or superior

to ‘Diamond’ and ‘L1F’ 1n Texas (Table 4). ‘DALZ 1308’
turf quality was superior to that of ‘Diamond’ and ‘L1F’

in the northern central region. ‘DALZ 1308’ turf quality
was similar to or superior to ‘Diamond’ and ‘L1F’ across

the transition zone (AR, KY, and VA) (Table 3).
Leaf texture: ‘DALZ 1308’ leal texture was significantly

finer than that of ‘Diamond’ and ‘L1F’ (Table 6).
Genetic color: ‘DALZ 1308° genetic color was similar to
‘Diamond’ and ‘L1F’ across all locations.

Spring green-up: ‘DALZ 1308’ spring green-up was similar
to ‘Diamond’ and ‘LL1F’ across most locations, except 1n
VA, where ‘L1F’ green-up was superior to ‘DALZ 1308’
and 1 CA, where ‘Diamond’ and ‘L1F’ green-up was
superior to ‘DALZ 1308 (2015 NTEP report).

Percent winterkill: ‘DALZ 1308 had a lower winterkill
(28%) as compared to ‘Diamond’ (57%) and ‘L1F’ (97%)
in IN (Table 7).

Fall color retention: ‘DALZ 1308’ fall color was superior to
‘Diamond’ and ‘L1F’ 1n Dallas, Tex. Fall color retentio