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Dormant seeding: a new option
for establishing bermudagrass

Seeded bermudagrass in the transition zone may be planted earlier than once thought.

Bradly Shaver; Mike Richardson, Ph.D.; John McCalla, Ph.D.;
Doug Karcher, Ph.D.; and Pat Berger

Worldwide, bermudagrass (Cynodon spe-
cies) is the most commonly used turfgrass in % TURF COVER
tropical and subtropical regions and the tran-
sition zone. Most of the bermudagrass culti- _ l I I
. > 100
vars that have been used in intensively man-

aged turfgrass systems must be established
by sprigs or sod, but over the last decade,

turfgrass breeders have developed seeded ber- 8o
mudagrass cultivars that provide a high-qual-
ity surface for use on golf courses and other =

sports venues (6).

Late-spring or early-summer plantings
have been recommended for bermudagrass
established from seed because the environ- 40 [~
mental conditions most closely match the
needs for bermudagrass germination and
growth (4). Early planting dates are also 20
considered advantageous because several
researchers have demonstrated that late-sum-
mer seeding dates can lead to greater freeze
injury in the winter after seeding (7,8,11).

Dormant seeding refers to planting seed
when soil temperatures are outside the nor-
mal range for germination (9). Although
work has been done on dormant seeding
of cool-season turfgrasses (2,9,12), limited
information is available on the effects of dor-
mant seeding warm-season grasses such as
bermudagrass. In the only published study
conducted to date (2), bermudagrass was
found unsuitable for dormant winter seed- 40
ing, and poor stands were observed the sum-
mer after establishment. However, there have
been no other documented attempts at using 20
dormant seeding to establish bermudagrass.
The objectives of our study were to deter-
mine the effects of seeding date (dormant 0
vs. spring), seeding rate and cultivar on the 51 5/15 5/29 6/12 6/26
establishment of bermudagrass in the transi- Evaluation date
tion zone in the United States.
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Figure 1. Percent turfgrass cover of bermudagrass as affected by various seeding dates for the 2004 and
Research methods 2005 trial. Bars allow comparison of cover at each evaluation date.

A field study was conducted in 2004 and
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2005 at the University of Arkansas Agricul-
tural Experiment Station in Fayetteville to
test the effects of dormant seeding on the
establishment of two seeded bermudagrass
cultivars. We used two sequential applica-
tions of glyphosate (3.0 pounds a.i./acre [0.3
gram/square meter]) in the early fall of 2003
and 2004 to remove turf from the areas used
for the 2004 and 2005 studies, respectively.
This provided an experimental area that
was similar to a dormant grass but allowed
data collection on seedling germination and
growth and establishment to occur in the
absence of turfgrass recovery the following
spring.

Princess 77 and Riviera bermudagrass
were seeded at 1.0 and 2.0 pounds pure live
seed/1,000 square feet (4.88 and 9.76 grams/
square meter). All cultivars and seeding rates
were planted near the 15th of each month
in February and March (dormant planting
dates) and April and May (traditional spring
planting dates) in 2004 and 2005.

Before seeding, each plot was scarified
using a vertical mower to a depth of 0.5 inch
(1.27 centimeters). Seed was applied using a
drop spreader, and the plots were topdressed
with 0.25 inch (0.64 centimeter) of dry sand.
Weeds were removed by hand during the ger-
mination period, but MSMA was applied at
1.0 pound a.i./acre (0.11 gram/square meter),
as needed, once seedlings were at least two
weeks old (5).

Soil-temperature data loggers were placed
in the plot area at the beginning of the study
to record soil temperatures at a depth of 1.0
inch (2.5 centimeters). Date of first germina-
tion was recorded for each plot and compared
to soil temperature at germination.

At two weeks after germination within
each plot, seedlings were counted to assess

Seedmg ratef—_ : :
(pounds PI:SI~1-,969=HZ-

1 pound

‘

Figure 2. Riviera bermudagrass establishment was affected by planting date but not by seeding rate.

establishment vigor of the various treatments.
Beginning two weeks after initial germina-
tion, digital images were collected weekly
from all plots and analyzed to determine
turfgrass coverage (10).

The experimental design was a random-
ized complete block with four replications of
each treatment and a plot size of 6.0 x 9.0 feet
(1.8 meters x 2.7 meters).

Turfgrass establishment
Seeding date

Seeding date had a significant effect on
turfgrass coverage in both the 2004 and 2005
trials (Figures 1,2). In both years, the Feb-
ruary and March (dormant) seeding dates
produced similar turfgrass coverage on all
evaluation dates (Figure 1). April treatments
produced less cover than February and March
treatments on all evaluation dates except the
last evaluation in 2004 and the first evalua-
tion in 2005 (Figure 1). The May seeding

date treatment had less turfgrass coverage on

all evaluation dates in 2004 and 2005 except
for the final evaluation in 2005, when all plots
were near 100% (Figure 1).

Seeding rate

Seeding rate only had a significant effect on
turfgrass coverage for one evaluation date in 2004
and one in 2005 (data not shown). It was origi-
nally thought that higher seeding rates might be
beneficial in a dormant seeding because condi-
tions might decrease seed viability. However,
similar results were obtained at seeding rates of
1.0 and 2.0 pounds/1,000 square feet (4.9 and
9.8 grams/square meter) (data not shown). Other
research has also demonstrated that bermuda-
grass establishment did not increase with seeding
rates higher than 1.0 pound/1,000 square feet
(4.9 grams/square meter) (8).

Soil temperature effects on germination
In 2004 and 2005, the date of germination

was affected by both cultivar and seeding date

(Table 1). For February and March seeding

GERMINATION DATE

2004 2005
Seeding date Princess 77 | Riviera Princess 77 | Riviera
Date of first germination (soil temp at 1-inch depth)
February April 16 (61 F) April 23 (63 F) April 11 (59 F) April 18 (61 F)
March April 16 (61 F) April 23 (63 F) April 11 (59 F) April 18 (61 F)
April May 4 (66 F) May 4 (66 F) April 21 (62 F) April 21 (62 F)
May May 24 (72 F) May 24 (72 F) ND* ND*
*ND, not determined.
Table 1. Date of first germination and soil temperature (at 1-inch depth) at first germination of Princess 77 and Riviera seeded on four seeding dates.

94 gem October 2006

Photo courtesy of M. Richardson


<<
  /ASCII85EncodePages false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressPages false
  /ConvertImagesToIndexed true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.10000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>

>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


Synapse Prepare
Banta_InDesign_090704:Banta_InDesign_090704
QuarkXPressª settings can't be modified by the user
InDesignª Print Style: Banta_PS_CMYK.prst
Distiller Job Options: Creo PDF Pages.joboptions
PitStop Profile: Banta_081804.ppp
PitStop Actions: SynapseLogo.eal
User can add info annotations into resulting PDF
Distiller annotations will be added into resulting PDF
Job Info annotations will be added into resulting PDF
Directive annotations will be added into resulting PDF
�

Job Name:   
Job Number:   
Proof Due:  Mon, Jul 10, 2006
Final Due:  Mon, Jul 10, 2006
Company:  Golf Course Management
Contact:  Kelly Neis
Address:  1421 Research Park Drive
City:  Lawrence
State:  KS  Zip:  66049  Country:  USA
Office Phone:  785.832.3646
Email:  kneis@gcsaa.org
�


dates in both years, Princess 77 germinated
approximately seven days earlier than Riv-
iera (Table 1). Riviera was seeded as a coated,
hulled seed and Princess 77 was seeded as a
noncoated, hulled seed, and this difference
may have affected the germination dates.
Other researchers have reported a slight delay
in seedling emergence of hulled bermudagrass
seed treated with a seed coating (3).

In 2004, Princess 77 seeded in February
and March germinated on April 16, when aver-
age soil temperature at the 1.0-inch depth was
61 F, but plots seeded with Riviera displayed
germination on April 23, when soil tempera-
ture was 63 F (Table 1). In 2005, dormant-
seeded plots of Princess 77 first germinated
on April 11, when soil temperatures were 59
F (15 C), and plots seeded with Riviera ger-
minated on April 18, when soil temperatures
had reached 61 F (16.1 C) (Table 1). It has
been previously suggested that soil tempera-
tures from 68 F (20 C) to 86 F (20 C) were
required for germination of bermudagrass and
other warm-season turfgrasses (5).

In this study, soil temperatures at ger-
mination for dormant seeding dates were
below previously suggested soil temperature
requirements for bermudagrass. These results
demonstrate that bermudagrass can germi-
nate at lower soil temperatures than previ-
ously described. These findings more closely
resemble a report for emergence of crabgrass,
another warm-season grass species (1). In that
study, crabgrass emergence was observed when
soil temperatures were as low as 51 F (10.6 C).
However, in that study, a major emergence
period also occurred when soil temperatures
ranged from 67 F (19.4 C) to 77 F (25 C),
which would more closely match previous
recommendations for warm-season grasses.
In our study, only the date of first germina-
tion was recorded, and germination was not
recorded over time as with the crabgrass study
(1). Alchough we saw bermudagrass germina-
tion at soil temperatures as low as 59 F (15 C)
(Table 1), more work is needed to determine
the minimal and optimal germination tem-
perature range for seeded bermudagrass.

Seedling vigor

Seeding date had a significant effect on seed-
ling density in both 2004 and 2005, although
the data were not consistent between years (data
not shown). The March 2004 seeding date
had higher seedling density compared to other
seeding dates. However, plots seeded in Febru-

THE RESEARCH
says. ..
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> Dormant seeding refers to planting seed when soil temperatures are outside the normal

range for germination.

> In the transition zone, Princess 77 and Riviera were successfully established by dormant
seeding, and plots that were dormant-seeded reached full coverage as fast as or faster than

plots planted in spring.

> Similar density results were obtained for both cultivars at seeding rates of 1.0 and 2.0
pounds/1,000 square feet (4.88 and 9.76 grams/square meter).

> Planting seeded bermudagrass in February or March at soil temperatures as low as 59
F is a viable strategy for superintendents in the transition zone.

ary 2005 had the highest seedling density of all
treatments. Although the reason for these dif-
ferences is currently unclear, it is apparent that
dormant seeding had no negative effect on seed
viability and seedling stand counts. In fact, the
dormantseeded plots had the highest seedling
stand counts in both 2004 and 2005.

Summary

Dormant seeding of bermudagrass proved
to be a successful means of establishing both
Princess 77 and Riviera bermudagrass. Ger-
mination of bermudagrass was seen at soil
temperatures as low as 59 F (15 C), indicating
that bermudagrass germination can occur at
temperatures lower than previously reported.
Furthermore, dormant-seeded plots displayed
full turfgrass coverage as fast as or faster than
plots seeded on traditional seeding dates (April
and May) for both years of the study.

Collectively, these studies demonstrate that
improved seeded bermudagrass cultivars can be
successfully established by seeding in late win-
ter in transition-zone environments. This could
be beneficial for superintendents, as February
and March workloads are often lighter. Seeding
during this time of the year would give super-
intendents a larger window for repair or estab-
lishment projects. Further research is needed to
determine exactly how early in the year bermu-
dagrass could be seeded and still provide accept-
able results.
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