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SUMMARY. A bioorganic fiber seeding
mat was compared to traditional
seeding into a prepared soil to
ascertain any advantages or disadvan-
tages in turfgrass establishment
between the planting methods.
Bahiagrass (Paspalum notatum),
bermudagrass (Cynodon dactylon),
carpetgrass (Axonopus affinis),
centipedegrass (Eremochloa
ophiuroides), st. augustinegrass
(Stenotaphrum secundatum), and
zoysiagrass (Zoysia japonica) were
seeded at recommended levels in May
1995 and July 1996. The seeding
methods were evaluated under both
irrigated and nonirrigated conditions.
Plots were periodically rated for
percent turf coverage; weed counts
were taken about 4 weeks after study
initiation. Percent coverage ratings for
all grasses tended to be higher for
direct-seeded plots under irrigated
conditions in both years.
Bermudagrass and bahiagrass estab-
lished rapidly for both planting
methods under either irrigated or
nonirrigated conditions. Only

carpetgrass and zoysiagrass tended to
have greater coverage ratings in
nonirrigated, mat-seeded plots in
both years, although the percent plot
coverage ratings never reached the
minimum desired level of 80%. In
both years, weed counts in mat-seeded
plots were lower than in direct-seeded
plots. A bioorganic fiber seeding mat
is a viable method of establishing
warm-season turfgrasses, with its
biggest advantage being a reduction
in weed population as compared to
direct seeding into a prepared soil.

An even distribution of grass
seedlings can be difficult
to accomplish when establish-

ing turf. Lightly incorporating turf-
grass seed into the surface of a tilled
soil continues to be the standard estab-
lishment method because soil moder-
ates temperatures, stabilizes and en-
hances moisture conditions for germi-
nation, and decreases seed injury due
to drying (Musser and Perkins, 1969).
Poor establishment from seed may be
due to poor seed-to-soil contact, seed
and/or soil movement due to exces-
sive rainfall or irrigation, or unfavor-
able changes in soil moisture or tem-
perature that may inhibit or delay ger-
mination. Additionally, weed seed ger-
mination is promoted by soil tillage
and weeds reduce turfgrass stands by
their competitive nature.

The principle environmental fac-
tors that affect turf establishment are
temperature, moisture, light, and wind
(Watschke and Schmidt, 1992). These
factors impact stand establishment by
influencing the environment surround-
ing germinating seed. Mulching en-
hances seed germination and turfgrass
establishment at seed dispersal and is
effective because it buffers the previ-
ously mentioned environmental ex-
tremes. Mulches conserve soil mois-
ture by moderating soil temperatures
and reducing wind-induced evapora-
tion (Barkley et al., 1965; Harris and
Yao, 1923; McGinnies, 1960), and
reduces surface soil erosion and com-
paction that results from the impact of
raindrops or irrigation, thereby reduc-
ing runoff and increasing moisture in-
filtration (Adams, 1966).

To use the benefits of mulch, seed
carriers made of biodegradable organic
and inorganic materials have been in-
troduced. These come in different
forms: a mat made predominantly of
plant fiber material or a loose mulch

made of wood fiber or recycled news-
paper (Hensler and Baldwin, 1995).
The mat carriers are designed to keep
the seed in place, maintain moisture to
promote germination and seedling es-
tablishment, permit root development
through the mat into the soil, and
reduce weed seed germination and
development. The target markets for
these products range from spot reno-
vations in home lawns to establish-
ment of large areas such as highway
rights of ways. Additionally, the mat
comprised predominantly of plant has
proven successful as a substrate in soil-
less sod production (Hensler et al.,
1998).

An organic fiber mat composed
of 50% kenaf fiber (Hibiscus
cannabinus) and 50% aspen (Populus
sp.) wood fiber by-products combines
the improved tensile strength of kenaf
with the water holding capacity of the
wood fiber. Our objective was to com-
pare turfgrass establishment with a
seeded kenaf and wood fiber mat to
traditional, direct seeding into a pre-
pared planting bed under both irri-
gated and nonirrigated conditions.

Materials and methods
Seeded organic fiber mat com-

posed of 50% kenaf fiber and 50%
aspen wood fiber (w/w) was obtained
from the manufacturer (Mississippi Mat
Line, Charleston, Miss.). Seed of
bahiagrass ‘Pensacola,’ bermudagrass
‘Arizona common,’ carpetgrass ‘Com-
mon,’ centipedegrass ‘Common,’ st.
augustinegrass (no cultivar provided,
although seed tag information indi-
cated it was seed that was harvested
from ‘Raleigh’) and zoysiagrass ‘Ko-
rean common’ were obtained from
local seed distributors. The mats were
custom made by Mississippi Mat Line
(Charleston, Miss.) and prepared by
mixing kenaf and wood fibers (50:50
w/w) with trace amounts of ultravio-
let-degradable low melt polyester bind-
ing agent. The fiber was then passed
through an oven to melt the binding
agent and sterilize the mat, and upon
cooling, a proprietary water retention
agent was applied at a rate of 0.35 oz/
yard2 (11.9 g·m-2). Finally, the appro-
priate rate of seed for the respective
species was applied to the mat. Mats
were composed of 9.6 oz/yard2 mixed
fiber (326 g·m-2) and were 0.3 inch
(0.75 cm) thick. The only difference
between mats were seed type and seed-
ing rates which were formulated ac-
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cording to the recommendations of
Emmons (1995) (Table 1).

All trials were conducted at the
Plant Science Research Center at Mis-
sissippi State University, Starkville, on
a site with less than 0.25% slope. The
soil type was a Marietta fine silt loam
(Fine-loamy, siliceous, thermic
Fluvaquentic Eutrochrepts) with a pH
of 5.7. Plots were arranged in a split-
plot design with four replications.
Whole plots of the respective turf spe-
cies measured 10 {XtimesX} 5 ft (3.0 {XtimesX}

1.5 m). Subplots consisted of planting
method and measured 5 {XtimesX} 5 ft (1.5
{XtimesX} 1.5 m). Seeded mats were precut
and unrolled to cover half the plot with
the seed side being placed down ac-
cording to manufacturer recommen-
dations. Seed for the direct-seeded
subplots were distributed over a tilled
soil with a drop spreader and the area
was raked lightly to improve seed-to-
soil contact. Two separate tests were
established each year with one test
being irrigated and the other being
nonirrigated. The irrigated test was
watered as needed to maximize turf
establishment and development, while
the nonirrigated test received supple-
mental irrigation one time only at es-
tablishment for the sole purpose of
ensuring the mat would adhere to the
soil.

In 1995, the irrigated and
nonirrigated tests were initiated on 11
and 13 May, respectively, and ran
through mid-September. The 1996
studies for irrigated and nonirrigated
trials were initiated on 11 and 24 July,
respectively, and the trials were con-
ducted until 2 Oct. The July planting
date in 1996 was later than desirable
due to unforeseen problems at the
manufacturing facilities. The criterion
for comparison were percent plot cov-
erage and weed suppression during
the first year of establishment. Since

components of plot coverage include
seed and/or soil movement after sow-
ing, and resulting seedling distribu-
tion, these constituents were consid-
ered when evaluating plot coverage.
Plots were visually estimated for percent
turfgrass cover at 12 and 18 weeks after
initiation (WAI) in 1995, while the
1996 studies were evaluated at 3, 6, 8,
10, and 12 WAI. Turf cover ratings
were considered aesthetically accept-
able if they were {XgtequalX}80%. Weed counts
identifying any plant other than the
intended turfgrass species were taken
about 4 weeks after study initiation for
both moisture regimes from each seed-
ing method subplot. Nine random
observations were taken on each plot
by counting the number of emerging
and existing weeds within a 1 ft2 (0.09
m2) area and the values were averaged.
All data were subjected to analysis of
variance. Rainfall data were collected
from the Plant Science Research Center
weather station located about 2000 ft
(610 m) from the research sites.

The experimental design for each
irrigation regime was a split plot with
four replications of mat-seeded or con-
ventional seeded plots for each turf-
grass. An analysis of variance was per-
formed on the data and mean separation
done with Fisher’s protected LSD proce-
dure with a significance level of 0.05
(SAS Institute, 1987).

Results and discussion
IRRIGATED TRIALS. Bermudagrass sub-

plots reached 100% coverage within
12 weeks in 1995 (Table 2). In the
same time period bahiagrass covered
about 85% of the plot. For these grasses,
the seeding method had no effect on
coverage. In contrast, centipedegrass
averaged 96% coverage with direct
seeding, while the mat-seeded plots
averaged 71% coverage. However, by
18 WAI there was no difference in

centipedegrass coverage between seed-
ing methods. Carpetgrass, st.
augustinegrass, and zoysiagrass did not
achieve an acceptable 80% coverage
within the 18 week period.

At 18 WAI, the percent coverage
in direct-seeded plots was greater than
mat-seeded plots for st. augustinegrass.
A similar trend was observed with
carpetgrass, centipedegrass and
zoysiagrass, although the differences
were not significant. Bahiagrass and
bermudagrass showed no differences
between direct-seeded and mat-seeded
plots after 18 weeks.

Where statistical differences were
observed in 1996, the direct-seeded
plots had higher percent coverage than
did mat-seeded plots across grass spe-
cies (Table 2). Neither zoysiagrass or st.
augustinegrass plots reached the mini-
mum desirable 80% cover through 12
weeks, but unlike 1995, centipedegrass
and carpetgrass performed better than
the acceptable minimum 80% coverage
by the end of the trial (Table 2). By 10
WAI both bermudagrass and bahiagrass
had {XgtequalX}80% cover in the direct seeded
plots, but for mat-seeded plots only
bahiagrass reached 80% cover by 12
WAI.

Under irrigated conditions, dif-
ferences between seeding methods
were expected to be minimal as the
moisture conserving effects of the mat
were minimized by applying water on
an as needed basis. Where there were
differences in plot coverage, the di-
rect-seeded plots tended to have cover
ratings that were equal to or higher
than those of mat-seeded plots both
years of the irrigated trials.

NONIRRIGATED TRIALS. Rainfall is ob-
viously critical to establishment of
grasses seeded without supplemental
irrigation, and rainfall events in central
Mississippi in the late spring and sum-
mer are typically associated with pass-

Table 1. Seeding rates for the 1995 and 1996 direct and mat-seeded plots in irrigated and nonirrigated trials.

Actual rate
Species Recommended rangez 1995 1996

lb/1000 ft2 (kg·ha-1)
Bahiagrass 3.0-8.0 (146-390) 3.8 (186) 4.0 (196)
Bermudagrass 1.0-2.0 (49-98) 1.8 (88) 1.8 (88)
Carpetgrass 1.5-5.0 (74-245) 3.0 (146) 2.6 (127)
Centipedegrass 0.2-2.0 (10-98) 2.5 (123) 2.7 (132)
St. Augustinegrass 0.2-1.0 (10-49) 1.0 (49) 0.8 (39)
Zoysiagrass 1.0-3.0 (49-147) 3.4 (167) 4.4 (216)
zRecommended range and actual seeding rates in pounds of pure live seed (PLS) per 1000 ft2 (kilograms/ha) as recommended by Emmons, 1995.



ing thunderstorms which can result in
large amounts of rain in very short
time periods. Particularly critical to
establishment is the rainfall during the
first 3 weeks after seeding. In 1995
rainfall amounts in three separate rain-
fall events were 0.7, 0.25, and 2.4
inches (1.8, 0.6, and 6.1 cm) of rain,
respectively (Table 3). Through the
first 12 weeks until the first plot cover-
age ratings (11 May through 3 Aug.)
the rainfall total was 9.4 inches (23.9
cm) and from week 13 to 18 (4 Aug.
through 14 Septe.) the rainfall total
was 5.9 inches (15 cm). In 1996, the
late planting date of 24 July was of
obvious concern, but rainfall during
the first 3 weeks after planting equaled
2.5, 0.7, and 1 inches (6.3, 1.8, and
2.5 cm) respectively, benefitting seed-
ling germination and establishment
(Table 3). Moisture was generally not
a limiting factor in turf growth in 1996
for the nonirrigated plots except for
the period from 15-28 Aug. when only
0.2 inches (0.5 cm) of rain occurred.
Based on average precipitation data
for the region (USDA, 1973), the
rainfall amounts for 1995 were very
near anticipated totals, while those for
the experimental period of 1996 were
above average.

By 12 weeks after planting in
1995, bermudagrass and bahiagrass in
nonirrigated plots exceeded 95% cov-
erage, with no statistical difference
noted between mat-seeded and direct-
seeded plots (Table 4). Bermudagrass
and bahiagrass were the only grasses to
reach acceptable levels of coverage
during the nonirrigated portion of this
research. Though no statistical differ-
ences were evident, carpetgrass cover-
age tended to be higher when seeded
in the organic fiber mat, while
centipedegrass that was direct-seeded
proved to be statistically superior. Still,
the highest coverage rating for any
grass species other than bermudagrass
or bahiagrass was £ 35% (Table 4).

At 18 WAI most plots showed
little increase in coverage from the 12
week observations, and in some cases
actually lost coverage. This was due to
limited rainfall during this time pe-
riod. For the 4 weeks prior to the 18
week observation date, only 0.6 inches
(1.5 cm) of rain fell (Table 4), result-
ing in drought stress. When direct-
seeded and mat-seeded plots were com-
pared, the trend showed that mat-
seeded plots performed better than
direct-seeded plots, with the excep-
tion of bermudagrass (already at 100%

coverage) and centipedegrass (Table
4). Results of this study indicated that
the mat may aid in retaining soil mois-
ture, therefore having a positive,
though somewhat limited, effect on
seed germination and survival.

In 1996, mat-seeded carpetgrass
had higher coverage ratings than di-
rect-seeded plots at 3 and 8 WAI,
while mat-seeded zoysiagrass plots had
higher cover ratings at 3, 6, 8, and 10
WAI (Table 4). However, the
zoysiagrass ratings again were all less
than 80% at any date. All other species
had similar cover ratings regardless of
seeding methods.

Bermudagrass and carpetgrass had
cover ratings greater than 80% by 8
WAI for either planting method, while
bahiagrass and centipedegrass did not
achieve the 80% target cover, but were
at least 65% by 8 WAI (Table 4).
Surprisingly, bermudagrass and
bahiagrass plots in the nonirrigated
trial tended to have higher cover rat-
ings than their irrigated counterparts
in 1996. No statistical comparisons
can be made between the moisture
regimes due to the differences in plant-
ing dates, but the plots were located in
a similar location at the research center
and were established within 2 weeks of

Table 2. Percent plot coverage comparisons of direct-seeded and mat-seeded turfgrass plots planted under irrigated
conditions on either 11 May 1995 or 11 July 1996.

Coverage (%)
Weeks after initiation Bahiagrassz Bermudagrass Carpetgrass Centipedegrass St. Augustinegrass Zoysiagrass

1995
Week 12

Direct-seeding method 83.75 100.00 60.00 96.25 15.00 58.75
Mat-seeding method 85.00 97.50 58.75 71.25* 6.25 31.25

Week 18
Direct-seeding method 93.75 100.00 57.50 98.75 41.25 53.75
Mat-seeding method 93.75 100.00 52.20 90.00 23.75* 47.50

1996
Week 3

Direct-seeding method 11.25 11.25 21.25 18.75 7.50 10.00
Mat-seeding method 10.00 10.00 17.50 10.00** 6.25 3.75

Week 6
Direct-seeding method 28.75 28.75 42.50 36.25 10.00 32.50
Mat-seeding method 32.50 22.50 37.50 28.75 12.50 17.50*

Week 8
Direct-seeding method 47.50 40.00 62.50 62.50 6.25 33.75
Mat-seeding method 48.75 38.75 50.00 50.00** 10.00 22.50

Weed 10
Direct-seeding method 81.25 80.00 97.50 98.75 12.50 60.00
Mat-seeding method 76.25 64.00 87.50** 85.00* 11.25 28.75*

Week 12
Direct-seeding method 87.50 82.50 98.75 100.00 13.75 67.50
Mat-seeding method 81.25 68.75 92.50 88.75* 11.25 31.25*

*,**Percent plot coverage means for a specific turfgrass are different at the 0.05 and 0.01 significance levels, respectively, within weekly observations within a year.



each other. The immediate differences
in cover observed for the trials were
apparently due to the initial establish-
ment of the plots. At 3 WAI of each
trial, the ratings for the nonirrigated
plots were consistently higher than
those for the irrigated trial for almost
all grasses. This indicated that while
our intent was to eliminate moisture
stress as a possible limitation in the
irrigated trial, there is the likelihood
that our irrigation methods were still
less than satisfactory for optimizing
seed germination and seedling growth
and development.

WEED COUNTS. In every case, regard-
less of year or species, irrigated, mat-
seeded plots had fewer emerging weeds
than direct-seeded plots at 4 WAI
(Table 5). This trend was also ob-
served for nonirrigated plots, although
statistical differences were not evident
between the seeding methods for
bermudagrass and carpetgrass in 1995,
nor centipedegrass and st.
augustinegrass in 1996. In each study
the same trend was observed: the mat-
seeded plots had lower numbers of
weeds and fewer germinated and es-
tablished grass seedlings.

The weed counts reflect the influ-
ence of temperature and light on turf
establishment. The mat apparently sta-

bilizes soil temperatures by acting like
a mulch, thus minimizing soil tem-
perature fluctuations that are required
for germination by some weed species.
The mat also acts as a light barrier that
can inhibit weed seed, as well as turf-
grass seed, germination in light-de-
pendent species (Hendricks et al.,
1968).

Conclusions
Under irrigated conditions, there

was no advantage in establishing warm-
season turfgrasses with the mat-seed-
ing method as compared to direct seed-
ing into a prepared soil. Where statis-
tical differences were indicated, the
direct-seeded plots had greater per-
cent coverage ratings. When planted
under nonirrigated conditions, there
were limited improvements in the es-
tablishment of carpetgrass and
zoysiagrass for the mat-seeded grasses,
though neither species ever attained
the minimum desired level of 80per-
cent coverage through the duration of
either study in 1995 or 1996.

There are several concerns with
mat-seeding that must be researched
further to optimize turf establishment
from a mat carrier. First of all, roots
from germinating seeds in the mat
must eventually reach the soil surface

for successful establishment. The spa-
tial separation between seed and soil is
an obvious barrier that must be over-
come and the manufacturer’s recom-
mendation of placing the mat seed-
side down is designed to maximize
root penetration in the soil. However,
the role of light in the seed germina-
tion process could also be a factor in
treatment performance. Research by
Hensler (1996) reported higher levels
of seed germination and turf establish-
ment for creeping bentgrass (Agrostis
stolonifera var. palustris) and hard fes-
cue (Festuca longifolia), both smaller
seeded species, when the seed mat was
installed seed-side up rather than the
recommended seed-side down. Be-
cause a species may have a maximum
seeding depth, but not a minimum
depth, less (i.e., thinner) mat coverage
or thickness may be required for ger-
mination with some light-dependent
species. It is possible the 0.2 to 0.3
inch thick mat results in much differ-
ent light penetration than soil cover-
age. Seed planted too deep (i.e., either
in the soil or under a significant mat
thickness) may exhaust carbohydrates
and die before leaves emerge (Forbes
and Ferguson, 1948; Madison, 1966;
Murphy and Arny, 1939; Plummer,
1943). Additionally, seed that responds
to light for germination such as
zoysiagrass (Portz et al., 1981; Yeam
et al., 1981) should not be planted
deeper than 0.2 to 0.5 inch (Madison,
1966). Light and planting depth may
or may not be a factor when using the
0.2 to 0.3 inch thick fiber mat due to
its loosely woven nature, but this must
be researched further.

While not always significantly en-
hancing turf coverage as compared to
traditional direct soil seeding tech-
niques, seeded-mat carriers are a viable
means of establishing warm-season
turfgrasses from seed. Of the species of
warm-season turfgrasses used in this
trial, common bermudagrass,
bahiagrass, centipedegrass, and
carpetgrass are often established by
seed. Limited seed is available for st.
augustinegrass and zoysiagrass culti-
vars, and their establishment from seed
is typically limited due to seed avail-
ability, poor germination rates, or seed
purity problems. Of the commonly
seeded grasses, bermudagrass and
bahiagrass establishment was highly
successful for both seeding methods
and irrigation regimes in either year
(Tables 2 and 4). Centipedegrass and

Table 3.  Weekly rainfall amounts following initiation of direct and mat-seeded
turfgrass trials in 1995 and 1996.

1995 1996
Rainfally Rainfall

Weekz [inches (cm)] Week [inches (cm)]

11-17 May 0.7 (1.78) 11-17 July 0.8 (2.08)
18-24 May 0.1 (0.25) 18-24 July 0.8 (2.08)
25 May-1 June 2.4 (6.10) 25-31 July 2.5 (6.35)
2-8 June 0.0 (0.00) 1-7 Aug. 0.7 (1.78)
9-15 June 0.3 (0.76) 8-14 Aug. 1.0 (2.54)
16-22 June 1.2 (3.05) 15-21 Aug. 0.0 (0.00)
23-29 June 1.3 (3.30) 22-28 Aug. 0.2 (0.51)
30 June-6 July 1.6 (4.06) 29 Aug.-4 Sept. 2.2 (5.59)
7-13 July 0.2 (0.51) 5-11 Sept. 0.3 (0.76)
14-20 July 0.0 (0.00) 12-18 Sept. 0.6 (1.52)
21-27 July 0.2 (0.51) 19-25 Sept. 0.8 (2.08)
28 July-3 Aug. 1.5 (3.81) 26 Sept.-2 Oct. 1.2 (3.05)
4-10 Aug. 4.6 (11.68) Total 11.1 (28.19)
11-17 Aug. 0.8 (2.08)
18-24 Aug 0.0 (0.00)
25-31 Aug. 0.0 (0.00)
1-7 Sept. 0.2 (0.51)
8-14 Sept. 0.4 (1.02)
Total 15.5 (39.37)
zEstablishment dates were 11 and 13 May 1995 and 11 and 24 July 1996 for direct-seeded and mat-seeded plots,
respectively.
yCumulative rainfall per week based on U.S. Department of Agriculture weather summary reports.



Table 4. Percent plot coverage comparisons of direct-seeded and mat-seeded turfgrass plots planted under nonirrigated
conditions on 13 May 1995 or 24 July 1996.

Coverage (%)
Weeks after initiation Bahiagrassz Bermudagrass Carpetgrass Centipedegrass St. Augustinegrass Zoysiagrass

1995
Week 12

Direct-seeding method 95.00 98.75 11.25 40.00 17.50 5.00
Mat-seeding method 95.00 98.75 26.25 10.00 18.75 7.50

Week 18
Direct-seeding method 82.50 100.00 7.50 35.00 12.50 7.50

Mat-seeding method 87.50 100.00 25.00 15.00* 22.50 12.50*
1996

Week 3
Direct-seeding method 40.00 53.75 38.75 31.25 18.75 6.25
Mat-seeding method 25.00 55.00 52.50* 26.25 11.25 15.00*

Week 6
Direct-seeding method 42.50 87.50 58.75 41.25 11.25 11.25
Mat-seeding method 42.50 92.50 73.75 42.50 8.75 28.75*

Week 8
Direct-seeding method 67.50 91.25 83.75 63.75 10.00 11.25
Mat-seeding method 65.00 96.25 97.50* 66.25 10.00 36.25**

Week 10
Direct-seeding method 77.50 93.75 90.00 76.25 13.75 17.50
Mat-seeding method 71.25 97.50 100.00 73.75 11.25 40.00*

zMeans of observations based on percent plot coverage within similar species, seeding method, and year.
*,**Percent plot coverage means for a specific turfgrass are different at the 0.05 and 0.01 significance levels, respectively,  within weekly observations within a year.

Table 5. Average weed counts taken 4 weeks after irrigated and nonirrigated study initiation on 11 and 13 May 1995 and
11 and 24 July 1996, respectively, comparing mat-seeded and direct seeding methods.

Weeds/ft2 (weeds/m2)
Irrigated Nonirrigated

Species Directz Mat Direct Mat

1995
Bahiagrass 39.7 (427.2)*** 13.4 (144.2) 11.2 (120.5)* 2.9 (31.2)
Bermudagrass 19.6 (210.8)** 7.8 (83.9) 6.3 (67.8) 5.6 (60.3)
Carpetgrass 31.2 (335.7)** 5.1 (54.9) 10.7 (115.1) 5.1 (54.9)
Centipedegrass 21.2 (228.1)*** 1.8 (19.4) 10.0 (107.6)*** 1.1 (11.8)
St. Augustinegrass 43.0 (462.7)*** 1.8 (19.4) 18.5 (199.0)*** 4.0 (43.0)
Zoysiagrass 25.6 (275.5)*** 0.7 (7.5) 20.7 (222.7)*** 3.3 (35.5)

1996
Bahiagrass 55.8 (600.4)*** 8.7 (93.6) 29.2 (314.2)* 13.6 (146.3)
Bermudagrass 66.2 (712.3)*** 33.5 (360.5) 16.1 (173.2)*** 1.3 (14.0)
Carpetgrass 34.3 (369.0)*** 11.0 (118.4) 18.1 (194.8)** 4.2 (45.2)
Centipedegrass 43.3 (465.9)*** 11.8 (127.0) 26.5 (285.1) 24.8 (266.8)
St. Augustinegrass 71.4 (768.3)*** 45.3 (487.4) 29.7 (319.6) 20.5 (220.6)
Zoysiagrass 59.5 (640.2)* 41.5 (446.5) 29.7 (319.6)* 16.1 (173.2)
ZValues represent the mean of nine random observations taken per seeding method plot per 1 ft2 (m2) area  within a given year.
*,**,***Mean weed counts between seeding methods for a specific species within weekly observations within a year are significantly different at the 0.05, 0.01, and 0.001
significance levels, respectively.

carpetgrass coverage ratings were more
variable, with centipedegrass establish-
ing favorably for both seeding meth-
ods in the irrigated trials, and
carpetgrass establishing favorably in
the irrigated trial of 1996 and the
nonirrigated trial of 1996. Establish-
ment rates for st. augustinegrass or
zoysiagrass were very poor for either
seeding method or irrigation regime

with the exception of 68% coverage for
the direct seeded zoysiagrass under
irrigated conditions in 1996 (Table 4).
The limiting factors to seed establish-
ment with these grasses may be prob-
lems with seed quality or preplanting
seed treatment and not planting meth-
ods.

Weed suppression was the pri-
mary definite advantage gained by us-

ing the seeded mat. In both years,
weed suppression for mat-seeded plots
in the irrigated and nonirrigated trials
was superior. In some situations, mat-
seeding was up to 38 times more effec-
tive in suppressing weed emergence
versus the direct-seeding method.
Decreased weed establishment is not
only beneficial to turf establishment,
but is also aesthetically desirable and



economically appealing. By decreas-
ing weed competition, the turfgrass
plant has less competition for water
and nutrients. Subsequent herbicide
applications will be decreased result-
ing in economic savings with decreased
weed establishment, and increased
environmental consciousness.

A trade-off between the two seed-
ing methods with respect to weed seed-
lings is evident. Direct-seeding results
in more grass seedlings and more
weeds, while mat-seeding results in
less grass seedlings and less weeds.
However, for grasses such as
bermudagrass and bahiagrass, fewer
grass seedlings early in establishment is
of limited concern as the density cor-
rects itself over time due to aggressive
lateral growth.

Future research is needed to ad-
dress optimum mat thicknesses for the
individual turf species to enhance seed
germination. Different results may be
observed under alternative site condi-
tions as opposed to the flat terrain, full
sun conditions used here.

It is possible the seeded mat may
show additional benefits on sloped
terrain where soil erosion concerns
would make direct-seeding a risky op-
tion, or where weed suppression is a
primary concern during the first year
of establishment.
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