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Establishing Seeded Zoysiagrass 

on Lawns and Golf Courses
 

Introduction 

Zoysiagrass (Zoysia japonica) is a warm-season 
turfgrass species that provides an excellent golfing 
surface in Arkansas that can be used for tees, fair-
ways, roughs and bunker faces. Established zoysia-
grass creates a uniform, dense, low-growing, 
high-quality turf with excellent heat, drought, pest 
and wear tolerance. Zoysiagrass was first introduced 
by seed in the U.S. around 1900 but was not used in 
Arkansas until the 1950s, when the cultivar Meyer 
was released. Meyer zoysiagrass gained immediate 
popularity because of its heat, freeze and drought 
tolerance in Arkansas. Meyer can only be established 
vegetatively because its seed does not produce plants 
with the same texture, vigor and freeze tolerance (7). 
Establishing zoysiagrass by strip-sodding, sprigging 
or plugging is less expensive than solid-sodding, but 
these methods may require two or more years to 
achieve full establishment (23). As a result, the high 
cost of vegetative establishment and a slow establish-
ment rate compared to bermudagrass have limited 
more widespread use of zoysiagrass. Several 
improved vegetative cultivars of zoysiagrass were 
recently  released, but Meyer remains the most widely 
used and most available cultivar in Arkansas. 

Historically, seeded zoysiagrass had limited use 
because of poor turf quality, germination rates and 
seed production (26,30). Korean common and Chinese 
common are two seeded varieties harvested from 
native stands in Korea or China that have been avail-
able for many years. However, these varieties have a 
coarse leaf texture and produce lower-quality turfs 
compared to Meyer (13,14). Additionally, zoysiagrass 
seed has a dormancy factor that results in low germi-
nation rates. Treatments to overcome seed dormancy 
were discovered in the 1980s (23,31,32). The germina-
tion rate of untreated dormant zoysiagrass seed is 
< 10 percent, while seed chemically scarified with 

potassium hydroxide has germination rates as high as 
90 percent (23). A final problem limiting zoysiagrass 
establishment by seed and the number of cultivars 
released is low seed yields (~100 lb/acre) of experi-
mental cultivars (26). However, the cultivars Zenith 
and Compadre (formerly Companion) can be estab-
lished by seed and are now commercially available 
(Fig. 1). Their turf quality in Arkansas is slightly less 
than Meyer (18), but both are well-adapted to 
Arkansas and have excellent cold tolerance (15). 

Fig. 1. ‘Zenith’ zoysiagrass seed. 

Seeded zoysiagrass has tremendous potential for 
lawn and golf course use because it affords the bene-
fits of vegetatively established zoysiagrass but can be 
established at a fraction of the cost of sodded zoysia-
grass. Today, all commercially available zoysiagrass 
seeds are chemically scarified to improve germination 
rates and the feasibility of using seed on a large scale. 
However, there is a limited body of information 
regarding establishing zoysiagrass from seed. This 
publication summarizes recent research in the transi-
tion zone (inclusive of Arkansas) on establishing 
zoysiagrass by seed and can be used as a guide by 
practitioners wishing to establish seeded zoysiagrass. 
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Site Preparation 

There are two practical scenarios for establishing 
seeded zoysiagrass in Arkansas. The first scenario is 
planting on bare soil where there is no existing vege-
tation to remove prior to establishment. This is 
usually the case during the construction of a new 
golf course or teeing ground. A second scenario is 
preparation of a seedbed in an established bermuda-
grass turf. Regardless of establishment scenario, it is 
important to correct nutrient deficiencies and modify 
soil pH as well as correct drainage problems prior to 
establishment. Soil pH should be adjusted above 5.0 
prior to planting, with 5.8 to 6.5 being preferred. More 
information on soil testing and liming is available in 
publication FSA6134, Liming Your Lawn. 

Before seeding into bare or fallow ground, 
perennial grassy weeds should be controlled with 
Roundup (glyphosate) prior to tilling, since there are 
few selective herbicides that control perennial grassy 
weeds in zoysiagrass with a single application. 
Maximize seed-to-soil contact after seeding, but do 
not bury the seeds deeper than 1/4 inch deep, since 
zoysiagrass seed requires light to germinate (5). 
Zoysiagrass establishes most quickly when the soil is 
tilled prior to seeding and can produce 100 percent 
cover by the end of the growing season when there is 
no weed pressure (Fig. 2) (17). 

The second scenario for establishing seeded 
zoysiagrass is conversion from existing bermuda-
grass. Converting an existing common bermudagrass 
turf to seeded zoysiagrass is difficult. Fumigation 
with methyl bromide or dazomet is the best option for 

removing existing bermudagrass prior to seeding (30), 
but this option is not available to some and is expen-
sive. If fumigation is not an option, three applications 
of Roundup over the growing season (May, June and 
August) will adequately control pre-existing 
bermudagrass (9). Additional research has shown that 
tank mixing Roundup with Fusilade (fluazifop) will 
improve bermudagrass control over glyphosate alone, 
but two to three applications are still necessary for 
adequate control (2,28). Treated areas should be 
allowed to regrow from stolons and rhizomes before 
making the sequential applications. Fusilade has 
residual soil activity, so seeding should be delayed for 
30 days after application. This process will require 
most of the growing season and will require an addi-
tional growing season for conversion. 

Seeding Date 

Late spring to early summer is the preferred 
seeding date for warm-season grasses (8). Zoysiagrass 
can be seeded when soil surface temperatures first 
reach 68° to 72° F (4,24). This timing allows for the 
longest period of warm temperatures necessary to 
adequately establish zoysiagrass before winter (1). 
Germination typically occurs 10 or more days after 
seeding but may occur in as little as 7 days under 
optimum soil moisture and temperature. Due to the 
slow establishment of zoysiagrass, the seeding 
window for acceptable establishment is narrow. 
Korean common zoysiagrass seeded on June 18 or 
July 1 in southern Illinois provided up to 90 percent 
coverage by October (23). Seeding Zenith zoysiagrass 
in June in Kansas produced 75 percent or more 
coverage before winter (33). Zenith seeded between 

Fig. 2. ‘Zenith’ zoysiagrass established in a seedbed that was tilled and fumigated with methyl bromide prior to 
seeding. Zoysiagrass coverage 15 days after seeding (A), 45 days after seeding (B) and 90 days after seeding (C). 
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June 1 and 15 in Indiana and June 1 and July 1 in 
Kentucky produced 90 percent or more coverage by 
October (17). Dormant seedings of zoysiagrass in 
Arkansas in the months of February and March have 
been largely unsuccessful. Zoysiagrass can be seeded 
in April in Arkansas, but germination and establish-
ment will be slow until temperatures increase in May 
and June. 

Overall, data suggest that the seeding window for 
zoysiagrass in Arkansas is May 15 to July 1. It is 
important to seed as early as possible within this 
window to allow ample time for the stand to mature 
in case of weed competition, drought or cooler-than-
average temperatures, all of which will reduce estab-
lishment rates. Seeding zoysiagrass before May 15 
could reduce initial germination and establishment 
rates due to cooler air and soil temperatures and 
could increase competition from germinating annual 
bluegrass (Poa annua) during cool, wet springs. 
Seeding zoysiagrass too late in summer reduces 
coverage prior to winter but has little effect on winter 
injury, as seeded zoysiagrasses are very cold hardy. 

Seeding Rate 
For rapid establishment, 1.0 to 2.0 lb pure live 

seed (PLS) per 1,000 ft2 are recommended, whereas 
0.5 lb PLS per 1,000 ft2 is recommended to reduce 
cost in areas where rapid coverage is not required 
(Fig. 3) (17). By definition, pure live seed is deter-
mined by multiplying the germination percentage 

by the percent purity of the seed lot. Additional 
zoysiagrass research demonstrated that coverage after 
one growing season was increased by a maximum of 
11 percent when seeding rates were increased from 
1.0 to 2.0 lb PLS per 1,000 ft2 (21). However, the esti-
mated cost of increasing the seeding rate from 1.0 to 
2.0 lb PLS per 1,000 ft2 is $900/acre, which raises the 
question of whether the improvement in zoysiagrass 
coverage is economically justified by increasing the 
rate above 1.0 PLS per 1,000 ft2 (21). 

Seed Covers 
Covers are often used on northern golf courses to 

protect greens during the winter, but they can also be 
used for soil warming. It is known that zoysiagrass 
germination increases as temperatures rise, with 
maximum germination occurring between 86° to 95° F 
(23,35). The first report of using covers to establish 
zoysiagrass was in 1967. Early work in this area found 
that clear polyethylene plastic was useful for  establish-
ing zoysiagrass from seed (24,33). Although soil surface 
temperatures rose as high as 133° F under these 
covers, zoysiagrass germination is not inhibited until 
soil temperatures exceed 140° F (24). However, 
seedlings can be killed or injured at temperatures 
above 122° F, indicating that the timing of polyethyl-
ene cover removal is important (11). These studies 
indicate that polyethylene covers can be used to 
increase germination and early establishment without 
damaging seedlings if removed no later than two 
weeks after seeding. Other materials tested, such as 

Fig. 3. ‘Zenith’ zoysiagrass established at different seeding rates in a seedbed that was tilled and fumigated with methyl bromide 
prior to seeding. Zoysiagrass establishment 39 (A) and 94 (B) days after seeding when seeded at 0.5, 1.0 and 2.0 lb pure live 
seed per 1,000 ft2. 
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straw (80 lb/1,000 ft2), did not enhance germination 
because they excluded light and reduced soil temper-
atures (24). A study in Arkansas was initiated to 
determine how various seed covers influence the 
germination and establishment of zoysiagrass. Clear 
polyethylene cover (4 mil, 0.1 mm), Curlex, Deluxe 
(0.5 oz crop protection fabric), Futerra F4 Netless, 
Futerra original, Jute, Poly Jute, straw, Straw blanket 
and Thermal blanket (3 oz) were used as cover treat-
ments. Zoysiagrass coverage was similar for all cover 
treatments except for straw-covered plots, which had 
significantly lower coverage. Many cover technologies 
can be used to successfully establish zoysiagrass (20) 
(Table 1). Seed germination blankets allow light pene-
tration and gas exchange, facilitate soil warming, 
increase soil  moisture-holding capacity and can be 
used without the risk of excessive temperature 
buildup. All temporary covers should be removed 
two weeks after seeding to increase germination 
without risking injury to seedlings. Uncovered plots 
performed well in 2008 and poorly in 2007 (data not 
shown), suggesting that seed covers are not always 
needed for successful establishment but they are 
useful. Typically, most seed cover technologies are 
useful for the establishment of warm-season 
grasses from seed, especially for reducing erosion 
during establishment. 

Table 1. Turfgrass coverage for various seeding 
blankets after planting zoysiagrass (20). 

Blanket Cover Type 
Coverage 5 weeks 

after planting 

% 

Curlex  Permanent 40.0 ab 

Deluxe 0.5 oz  Temporary 50.0 a 

Futerra  Permanent 41.7 a 

Futerra F4 Netless  Permanent 41.7 a 

Jute  Permanent 46.7 a 

Poly Jute  Permanent 33.3 ab 

Polyethylene  Temporary 46.7 a 

Straw Permanent 18.3 b 

Straw blanket Permanent 31.7 ab 

Thermal blanket 3.0 oz  Temporary 48.3 a 

Uncovered control  41.7 a 

Post-Seeding Weed Control 
Effective weed control is critical when seeding 

zoysiagrass in nonfumigated soil because of its slow 
germination and growth rate and because its 
optimum seeding period coincides with the germination 
of summer annual grassy weeds. Zoysiagrass estab-
lishment by seed can be significantly reduced if 
perennial weeds are not completely controlled before 
renovation and summer annual weeds are not 
controlled after seeding (21). Though weed species 
and pressure vary among sites, weeds that commonly 
reduce zoysiagrass establishment include cool-season 
grasses, such as perennial ryegrass and annual blue-
grass, and warm-season grasses, such as bermuda-
grass (Cynodon spp.), crabgrass (Digitaria spp.) and 
goosegrass (Eleusine indica). 

Many herbicides are labeled for weed control in 
established zoysiagrass, but as of 2008, only Quick -
silver (carfentrazone) and Drive (quinclorac) are 
labeled for use on zoysiagrass seedlings. Researchers 
have realized the need for more studies evaluating the 
safety of herbicides on zoysiagrass seedlings, and 
papers have recently been published on this topic. 
Herbicide applications are based on the date emer-
gence occurs. Researchers working with weed control 
in seedling zoysiagrass have defined emergence as a 
uniform stand of one-leaf seedlings about 0.5 inch tall 
(17,21), which typically occurs 19 to 21 days after 
seeding but can occur later if seeded when soil and air 
temperatures are still cool (17,21) or soil moisture is 
limiting. Seedlings shortly after germination but prior 
to emergence are pictured (Fig. 4) as well as two- and 
three-leaf seedlings a week or so after emergence 
(Fig. 5). Table 2 summarizes the results of research 
evaluating the safety of herbicide applications timed 
according to zoysiagrass seedling emergence on either 
Korean common or Zenith. There are reports of differ-
ences in herbicide tolerance among vegetatively 
established cultivars (10), but it is not known whether 
seeded cultivars like Compadre tolerate herbicides 
differently than Zenith and Korean common. 

Quicksilver, MSMA, Ronstar (oxadiazon), 
Barricade (pronamide), Drive, Tupersan (siduron) and 
Monument (trifloxysulfuron) are among the herbi-
cides that are safest to use on zoysiagrass seedlings. 
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Fig. 4. ‘Zenith’ zoysiagrass seedlings 14 days after seeding. 
Most seeds have germinated, but this stand is not quite mature 
enough to consider emergence (a uniform stand of one-leaf 
seedlings about 0.5 inch tall). If emergence is judged too soon, 
herbicide injury will be more severe. Scale is with inches on 
the left. 

Fig. 5. Seedlings have developed past emergence. These plants 
are predominantly two- or three-leaf seedlings 

Tupersan is safe to use on Zenith and Korean 
common zoysiagrass seedlings for preemergence 
control of annual grassy weeds and should be applied 
at the time of seeding (3,11,17,23). After zoysiagrass 
has germinated, Ronstar is also useful for preemer-
gence weed control and can be applied one week after 
Zenith zoysiagrass seedling emergence (WAE) (21), 
which is at least 26 days later than it is safe to 
apply Tupersan. 

Drive and MSMA are safe to use for postemergence 
control of annual grassy weeds on Zenith  zoysiagrass 
seedlings as early as seedling emergence (3,17,21,25,26). 

More phytotoxicity can be expected with MSMA than 
Drive, but effects are short-lived and herbicide 
damage from early applications can be justified by 
decreased weed competition (Figs. 6 and 7). Drive and 
Quicksilver offer selective postemergence control of 
broadleaf weeds. Drive can be applied at emergence 
or later, whereas Quicksilver can be applied 1 WAE or 
later to Zenith zoysiagrass seedlings (25). 

Kerb (pronamide) provides selective postemergence 
control of annual bluegrass and perennial ryegrass 
without causing damage or growth reduction to 
Zenith zoysiagrass seedlings (21). This product is 
registered as a restricted-use pesticide, which could 

Fig. 6. Damage to ‘Zenith’ zoysiagrass seedlings caused by one 
application of Drive 75 DF (quinclorac) at two weeks after emer­
gence. Picture was taken 10 days after herbicide application. 

Fig. 7. Damage to ‘Zenith’ zoysiagrass seedlings caused by one 
application of Trimec Classic (2,4-D + dicamba + mecoprop) + 
MSMA at two weeks after emergence. Picture was taken 10 days 
after herbicide application. 
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Table 2. Herbicide safety margins when applied at various timings for use on zoysiagrass seedlings and the target 
weeds controlled. Listed in approximate order of least phytotoxic to most phytotoxic on zoysiagrass seedlings. 
Table modified from Patton et al. (19). 

Herbicide(s) 

Product 
rate 

(oz/A) 
Rate 

(lb a.i./acre) 

Target weeds controlled 
preemergently or 
postemergently 

Pre or 
Postt 

Margin of safety 
(delay before or 

after emergenceu) 

Susceptibility 
to herbicide 

injuryv 

Tupersan 50 WP 
(siduron) 

192 
(12 lb/A) 

6.0 Crabgrass, goosegrass, 
annual bluegrass 

Pre Apply any time before or 
after seeding (3,11,17,23). 



Drive 75 DF 
(quinclorac) 

16 
(1 lb/A) 

0.75 Crabgrass, clover, other 
broadleaves 

Post Little to no phytotoxicity. 
Apply any time before or 
after seeding (3,17,25,26). 
The Drive XLR8 formulation 
is reported to have similar 
safety. 



Kerb 50 WP 
(pronamide) 

32 
(2 lb/A) 

1.0 Crabgrass, goosegrass, 
annual bluegrass, perennial 
ryegrass 

Pre + 
Post 

No phytotoxicity. Apply 
any time after emergence 
(21). 



MSMA 40 2.06 Crabgrass, goosegrass, 
dallisgrass 

Post Apply any time after emer­
gence; there will be some 
phytotoxicity (21). 



Monument 75WG 
(trifloxysulfuron) 

0.56 0.026 Annual bluegrass, 
perennial ryegrass, 
nutsedge 

Post Phytotoxicity mildx. Safey 

to apply 1 WAEz or later 
(25). 



Quicksilverw 

(carfentrazone) 
2.1 0.031 Clover, spurge, other 

broadleaves 
Post Phytotoxicity mild. Safe to 

apply 1 WAE or later (25). 
Label states “delayed until 
at least 14 days after emer­
gence to avoid extended 
discoloration.” 



Ronstar 50 WSP 
(oxadiazon) 

96 
(6 lb/A) 

3.0 Crabgrass, goosegrass, 
annual bluegrass 

Pre Phytotoxicity mild. Safe to 
apply 1 WAE or later 
(3,21). Although not 
tested, Ronstar G is usually 
safer in seedling turf. 



Monument 75WG + 
Quicksilver 

0.56 + 2.1 0.026 + 
0.031 

Annual bluegrass, 
perennial ryegrass, 
nutsedge, clover, spurge, 
other broadleaves 

Post Phytotoxicity mild. Safe to 
apply 1 WAE or later (25). 



Drive + Quicksilver 16 + 2.1 0.75 + 
0.031 

Clover, spurge, other 
broadleaves 

Post Phytotoxicity mild. Safe to 
apply 1 WAE or later (25). 



Turflon Ester 
(triclopyr) 

16 0.5 Clover, spurge, other 
broadleaves; bermuda­
grass suppression 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (16). 



Lontrel (clopyralid) + 
MSMA 

16 + 40 0.80 + 2.0 Crabgrass, goosegrass, 
dallisgrass, clover, spurge, 
other broadleaves 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (26). 



Drive + MSMA 16 + 40 0.375 + 2.0 Crabgrass, goosegrass, 
dallisgrass, clover, spurge, 
other broadleaves 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (26). 



Trimec Classic 
(2,4-D + dicamba + 
mecoprop) + MSMA 

56 + 40 0.844 + 
0.09 + 
0.22 + 

2.0 

Crabgrass, goosegrass, 
dallisgrass, clover, spurge, 
other broadleaves 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later 
(23,26). 

� 

Monument 75WG + 
MSMA 

0.56 + 40 0.026 +2.0 Annual bluegrass, 
perennial ryegrass, 
nutsedge, crabgrass, 
goosegrass, dallisgrass 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (26). 

� 
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Table 2. Herbicide safety margins when applied at various timings for use on zoysiagrass seedlings and the target 
weeds controlled. Listed in approximate order of least phytotoxic to most phytotoxic on zoysiagrass seedlings. 
Table modified from Patton et al. (19) (cont.) 

Herbicide(s) 

Product 
rate 

(oz/A) 
Rate 

(lb a.i./acre) 

Target weeds controlled 
preemergently or 
postemergently 

Pre or 
Postt 

Margin of safety 
(delay before or 

after emergenceu) 

Susceptibility 
to herbicide 

injuryv 

Fusilade (fluazifop) + 
Turflon Ester 

6 + 16 0.09 + 0.5 Clover, spurge, other 
broadleaves; crabgrass 
and goosegrass; 
bermudagrass suppression 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (16). 



Acclaim Extra 
(fenoxaprop) + 
Turflon Ester 

28 + 16 0.12 + 0.5 Clover, spurge, other 
broadleaves; crabgrass; 
bermudagrass suppression 

Post Phytotoxicity mild. Safe to 
apply 2 WAE or later (16). 
More phytotoxicity than 
Fusilade + Turflon. 

� 

Dimension 1EC 
(dithiopyr) 

64 0.50 Crabgrass, goosegrass, 
annual bluegrass 

Pre + 
Post 

Safe to apply 2 WAE or 
later (17,22). 

� 

Dimension 1EC + 
MSMA 

64 + 40 0.5 + 2.06 Crabgrass, goosegrass, 
dallisgrass, annual 
bluegrass 

Pre + 
Post 

Safe to apply 2 WAE or 
later (22). No herbicide 
injury visible two weeks 
after application. 



Confront 
(clopyralid + 
triclopyr) + MSMA 

16 + 40 0.093 + 
0.278 + 

2.0 

Crabgrass, goosegrass, 
dallisgrass, clover, spurge, 
other broadleaves 

Post Phytotoxicity medium. Safe 
to apply 2 WAE or later 
(26). 

� 

Revolver 
(foramsulfuron) + 
MSMA 

17.4 + 40 0.026 + 2.0 Annual bluegrass, 
perennial ryegrass, 
crabgrass, goosegrass, 
dallisgrass 

Post Phytotoxicity medium. Safe 
to apply 2 WAE or later 
(26). 

� 

Katana 
(flazasulfuron  ) + 
MSMA 

3.0 + 40 0.019 + 2.0 Perennial ryegrass, 
broadleaf weeds, sedges, 
crabgrass, goosegrass, 
dallisgrass 

Post Phytotoxicity medium. Safe 
to apply 2 WAE or later 
(26). 

� 

Revolver 17.4 0.027 Annual bluegrass, 
perennial ryegrass, 
dallisgrass 

Post Phytotoxicity medium. 
Apply 3 WAE or later (21). 

� 

Fusilade 4 0.062 Crabgrass, goose grass; 
bermudagrass suppression 

Post Phytotoxicity medium. 
Apply 3 WAE or later 
(16,21). 



Manor 60DF or 
Blade  60DF 
(metsulfuron) + 
MSMA 

0.33 + 40 0.021 + 2.0 Crabgrass, goosegrass, 
dallisgrass, perennial 
ryegrass, broadleaves 

Post Severe herbicide injury 
and reduction in zoysia-
grass coverage when 
applied 2 WAE (26). 



Acclaim Extra + 
Confront 
(clopyralid + 
triclopyr) 

28 0.12 + 
0.093 + 
0.278 

Crabgrass, goosegrass, 
clover, spurge, other 
broadleaves;bermudagrass 
suppression 

Post Severe herbicide injury 
and reduction in zoysia-
grass coverage when 
applied 2 WAE (26). 



Acclaim Extra 28 0.122 Crabgrass, goosegrass; 
bermudagrass suppression 

Post Severe phytotoxity and 
reduction in zoysiagrass 
coverage (16,21). 



tHerbicides controlled target weeds preemergently (Pre) or postemergently (Post) or both (Pre + Post).
 
uEmergence is defined as a uniform stand of one-leaf seedlings about 0.5 inch tall.
 
vSusceptibility to herbicide injury. Herbicides causing little to no phytotoxicity were classified as safe (), herbicides causing acceptable phytotoxicity
 
were classified as mild (), those causing phytotoxicity below acceptable limits without killing zoysiagrass seedlings were classified as medium (), and
 
those killing zoysiagrass seedlings were classified as severe (). 


wLabeled for use on zoysiagrass seedlings.
 
xHerbicides causing acceptable phytotoxicity were classified as mild, those causing phytotoxicity below acceptable limits without killing zoysiagrass
 
seedlings were classified as medium, and those killing zoysiagrass seedlings were classified as severe. 


yHerbicides were deemed to be safe when an application did not cause any reduction in seedling coverage.
 
zWeeks after zoysiagrass seedling emergence.
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preclude its use on some golf courses. Monument also 
controls annual bluegrass and perennial ryegrass but 
is not safe until 1 WAE or later and causes mild 
phytotoxicity to Zenith zoysiagrass seedlings (25,26). 

Herbicides such as Manor or Blade (metsulfuron) 
and Acclaim Extra (fenoxaprop) cause significant 
reduction in Zenith zoysiagrass coverage when 
applied to seedlings and should not be used during 
establishment (Figs. 8 and 9) (21,26). Other herbicides 
such as Fusilade (fluazifop) and foramsulfuron can 
damage Zenith zoysiagrass seedlings (21,26) and, 
thus, should be used on seedlings only when 
absolutely necessary and no other weed control 
options are available (Fig. 10). 

Fig. 8. Damage to ‘Zenith’ zoysiagrass seedlings caused by 
applications of Acclaim Extra (fenoxaprop) zero and seven days 
after emergence. 

Fig. 9. Damage to ‘Zenith’ zoysiagrass seedlings caused by 
one application of Acclaim Extra (fenoxaprop) + Confront 
(clopyralid + triclopyr) at two weeks after emergence. Picture 
was taken 10 days after herbicide application. 

Fig. 10. Damage to ‘Zenith’ zoysiagrass seedlings caused by 
one application of Revolver (foramsulfuron) + MSMA at two 
weeks after emergence. Picture was taken 10 days after 
herbicide application. 

Recent work has demonstrated that tank-mixing 
Turflon Ester (triclopyr) with Fusilade or Acclaim can 
help reduce injury to zoysiagrass (12). A trial was 
initiated in Arkansas to test whether this would apply 
to seedlings as well as to established turf. Injury 
caused by Acclaim Extra alone or Fusilade alone was 
decreased with the addition of Turflon Ester (16). 
Zoysiagrass coverage 6 WAE was lowest for Acclaim 
Extra alone or Fusilade alone, while coverage was 
greatest for Turflon Ester, Acclaim Extra + Turflon Ester 
and Fusilade + Turflon Ester. Single or sequential appli-
cations of Acclaim Extra or Fusilade tank-mixed with 
Turflon Ester will reduce zoysiagrass injury, decrease 
weed coverage and allow for improved zoysiagrass 
establishment, compared to applications of Acclaim 
Extra alone or Fusilade alone. Fusilade + Turflon 
Ester is recommended to remove bermudagrass 
from zoysiagrass. 

Some damage or phytotoxicity may result from 
herbicides applied shortly after emergence of zoysia-
grass. However, under heavy weed pressure, the risk 
of herbicide damage from early applications may be 
justified by decreased weed competition eventually 
allowing increased zoysiagrass coverage. 

Post-Seeding Fertilization 
Nitrogen (N) fertilization is often increased to 

quicken establishment. However, research on estab-
lishing seeded zoysiagrass found that increasing 
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monthly nitrogen fertilization from 1.0 to 
2.0 lb/1,000 ft2 does not improve establishment (17). 
This is similar to work with Meyer in which increas-
ing the annual nitrogen from 1.0 to 4.0 lb/1,000 ft2 did 
not hasten establishment from plugs in the initial 
year (6). Although some nitrogen should be applied 
during seeded zoysiagrass establishment, applica-
tions should be kept to a minimum and not exceed 
1.0 lb/1,000 ft2/month (17). In Arkansas zoysiagrass 
should receive 1.5 to 3.0 lb/1,000 ft2/year when 
used on golf course tees, 1.0 to 2.5 lb/1,000 ft2/year 
when used in golf course fairways and about 
1.0 lb/1,000 ft2/year when used on golf course roughs 
after the initial year of establishment. 

Post-Seeding Traffic 

Golf cart use allows golfers to enjoy the game and 
help increase golf course revenue, but carts cause turf 
wear and soil compaction. Turfgrass seedlings, 
including zoysiagrass, are adversely affected by soil 
compaction and wear (34). Traffic on zoysiagrass after 
seeding reduces zoysiagrass emergence and coverage 
by more than 50 percent (34). Therefore, limiting or 
diverting cart and equipment traffic after seeding is 
strongly advised. When fully established, Zenith 
zoysiagrass has similar wear tolerance to other 
zoysiagrass cultivars (29). 

Shade 

Zoysiagrass is considered to have good shade 
tolerance compared to other warm-season grasses. 
The shade tolerance of Zenith zoysiagrass is less than 
other zoysiagrass cultivars (29). Only recently have 
the effects of shade on seedling emergence and 
growth in the field been evaluated. When testing 
three levels of shade, it was found that zoysiagrass 
seedling emergence and growth decreased as shade 
levels increased (35). Specifically, germination and 
growth were significantly reduced when subjected to 
60 percent of normal solar irradiance. This was due, in 
part, to the reduced soil temperatures in shaded plots 
and, to a greater extent, because lower surface irradi-
ance inhibits seed germination and seedling growth 
(35). Therefore, trees should be removed or heavily 
pruned prior to establishment in areas that are shaded. 

Winter Hardiness 

Seeded zoysiagrass survives winters in the
transition zone with little damage (14). Research in
Indiana has also found that seeded zoysiagrass
cultivars have excellent freeze tolerance (15). Winter
survival of seeded zoysiagrass does not appear to
be influenced by seeding date, seeding rate or
nitrogen fertility (17). 

Costs 

As mentioned previously, practices such as
strip-sodding and sprigging can be used instead of
solid-sodding to reduce establishment costs, but these
techniques may require two or more years before
zoysiagrass is established. Additionally, zoysiagrass
can be established by seed more rapidly and at a
lower cost than strip-sodding or sprigging (Table 3).
Seed typically costs about $20/lb of PLS. If seeded at
a rate of 1.0 lb PLS per 1,000 ft2, then seed costs per
acre are about $900. The cost of seed drops to about
$120/acre if zoysiagrass is strip-seeded. 

Table 3. Summary of establishment methods and costs 
for zoysiagrass. 

Establishment Method 

Sprigging 
Strip-

sodding 
Solid-

sodding Seedingy 

Establishment 
cost/acrez $3,000 $5,000 $14,500 $900 

Time until 90% 
coverage 2-3 years 2-3 years 0 day 1 year 

ySeeding into fallow ground or after a broadcast application of glyphosate. 
zCost variable by cultivar. Cultivars used for price estimates in this table 

are Meyer zoysiagrass (vegetative) and Zenith zoysiagrass (seeded). 
Labor is not included in establishment cost for seeded varieties. Herbi­
cide costs are not factored into the establishment costs because of the 
variability between sites and methods. Seeding costs are based on 
1.0 lb pure live seed per 1,000 ft2 at a cost of $20.65/pound of PLS. 

Herbicide costs during establishment vary based
upon weed pressure, site preparation and seeding
technique. A typical herbicide program during estab-
lishment might include an application of Roundup
prior to seeding, Tupersan immediately after seeding,
Drive or MSMA as needed to control summer annual 
grassy weeds, Quicksilver to control summer annual
and perennial broadleaves and Kerb to selectively
control perennial grassy weeds, with an estimated
cost ranging from $150 to $450/acre. The estimated
establishment costs are as follows if herbicide costs 
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are added to seed costs. Estimated establishment 
costs excluding labor are about $1,200/acre, including
four herbicide applications when seeding into a
tilled seedbed. 

Summary 

The high costs of vegetative establishment have 
prevented many golf course superintendents from 
establishing zoysiagrass in spite of reduced long-term 
maintenance inputs and costs. Seeded zoysiagrass 
cultivars afford all of the benefits of vegetative cultivars. 
This publication summarizes research that demon-
strates how seeded zoysiagrass can be established 
successfully. Establishing seeded zoysiagrass will 
reduce irrigation, pesticide and fertilizer inputs and 
costs when compared to inputs needed to maintain a 
cool-season sward. Compared to a bermudagrass turf, 
zoysiagrass will produce a more playable surface 
year-round with better winter color and less fertiliza-
tion and less mowing. Zoysiagrass use can result in 
Arkansas golf courses that are more environmentally 
friendly and sustainable, and seeded zoysiagrass 
makes this goal more attainable. 

Summary of Procedures for 
Establishing Seeded Zoysiagrass 

1 

2 

3 

4 

5 

6 

7 

Apply Roundup to designated areas as needed to
control existing perennial weeds. 

Lightly till area and correct any drainage problems. 

Seed 1.0 to 2.0 lb PLS per 1,000 ft2 of zoysiagrass
when soil temperatures reach 68° F (late May). 

Correct nutrient deficiencies and soil pH as
indicated by a soil test. 

Apply Tupersan immediately after seeding if
high annual weed pressure is anticipated. 

Cover with a temporary germination blanket for
14 days after seeding if budget allows. Alterna-
tively, permanent blankets could be used in
sloped areas or level areas if budget allows. 

Maintain a moist seedbed with light, frequent
irrigation until plants mature to a point where
frequency can be reduced and amount increased. 

12 

9 

10 

11 

8 Apply herbicides for weed control as soon as
possible depending upon safety of individual herbi-
cide, weed species and weed pressure (multiple
herbicide applications are usually necessary). 

Begin mowing at 0.5 to 0.75 inch as needed. 

Apply 1.0 lb N per 1,000 ft2 in June, July and 
August the initial year. 

Expect 90 percent zoysiagrass coverage in 75 or 
more days, assuming adequate soil temperatures 
and moisture. Estimated establishment costs 
excluding labor are $1,200/acre including four 
herbicide applications. 

Additional Information 
Additional publications available at 

http://www.uaex.edu/. 

Additional information about turfgrass 
management available at http://turf.uark.edu/. 
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