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2000 ANNUAL RESEARCH PROGRESS REPORT

Performance and Management of New Dwarf Bermudagrasses

Executive Summary

Principle Investigator: Dr. Richard H. White

Research Associate: Mr. Mark Hall

Ag. Research Technician: Mr. Trent Hale

Research Period: 1 April 1997 through 1 November 2000

Golf courses in the southern United States continue to explore and use new dwarf bermuda-
grasses on golf greens. Initial performance of many of the new dwarf bermudagrasses has
been excellent. The golfing public has eagerly welcomed the new dwarfs and the quality put-
ting surfaces created by these fine-textured, stoloniferous, high-shoot density bermuda-
grasses. Management of the new bermudagrasses continues to be a challenge for many golf
course superintendents, particularly as golf greens planted to newer bermudagrass cultivars
mature. Thatch and disease management appear to be the major challenges in the culture of
the new dwarf bermudagrasses. A study planted at the Texas A&M University in April 1997
has documented the performance of five dwarf bermudagrasses under a range of cultural
practices.

Five bermudagrasses including Champion, Floradwarf, MiniVerde, Tifeagle, and Tifdwarf
were established on 15 April 1997 in 20 feet by 50 feet plots from sprigs at the rate of 12
bushels per thousand square feet. Uniform fertilization, mowing, topdressing, grooming,
and irrigation were applied to all cultivars until August 1997. Mowing heights were gradu-
ally lowered to 0.125 inch during late June and early July. Main plots are bermudagrass cul-
tivars. Sub-plots are annual nitrogen treatments of 6, 10, 14, and 18 1b of nitrogen per 1000
square feet. Nitrogen treatments were applied as bi-weekly treatments throughout the year.
Sub-sub plots were vertical mowing treatments of /) light, bi-weekly treatments May
through September, and 2) severe vertical mowing once during spring transition and once
immediately prior to overseeding in October. Sub-sub-sub plots were topdressing treatments
of 1) 0.02 inches applied bi-weekly May through September followed by a 0.20 inch applica-
tion at overseeding to total 0.35 inches, and 2) 0.15 inches in June and 0.20 inches in Octo-
ber totaling 0.35 inches. All treatments were replicated three times and occured in all possi-
ble combinations. Nitrogen, vertical mowing, and topdressing treatments were initiated in
August 1997 after all grasses were fully established.

The initial results of these studies indicated that several of the new dwarf bermudagrasses
appear to be well adapted to mowing heights of 0.125 inch. The new dwarf bermudagrasses
offer potential for improved putting quality on golf greens in the southern United States
where bermudagrass is adapted. This study demonstrated that many new bermudagrasses
will require intensive culture to control thatch and to provide a true putting surface. Closer
mowing and the growth characteristics of the new dwarf bermudagrasses will likely require
increased turfgrass maintenace budgets. Golf course officials selecting a bermudagrass for
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planting on greens should consider not only the agronomic strengths of each cultivar but also
the budgetary requirements needed for an increased intensity of culture.

Although initial performance was excellent for all cultivars, bermudagrass decline became a
serious problem for Floradwarf, then Champion, then Tifeagle. Miniverde demonstrated
slight sensitivity to bermudagrass decline in late-2000. Tifdwarf exhibited only slight symp-
toms of bermudagrass decline during this study. Soil pH management and use of ammonium
sulfate to supply half the annual nitrogen resulted in a dramatic recovery of Floradwarf from
Bermudagrass decline during the summer of 2000. Champion had modest recovery and
Tifeagle had marked recovery from Bermudagrass decline by late-summer 2000.

Thatch accumualation is a major consideration in the culture of all bermudagrass golf greens
and the new dwarf bermudagrasses demonstrated aggressive thatch production in this study.
Best performance of the new dwarf bermudagrasses, overall, occurred at low to moderate ni-
trogen fertilzation. Increasing nitrogen increased thatch accumulation, reduced shoot density
in several cultivars, and resulted in lower summer turf quality in 2000. Frequent, light top-
dressing, in general, improved quality of all cultivars over the long-term although infre-
quent, heavy topdressing was equally effective in controlling thatch. Frequent, light vertical
mowing caused substantial reductions in turf quality for all cultivars except Tifdwarf during
late-summer 2000 compared to infrequent vertical mowing. No consistent difference in
thatch depth was observed among vertical mowing treatments.

Recommendations for culture of the new dwarf bermudagrasses are being elucidated through
by this study. However, dramatic changes in performance of the cultivars in this study dur-
ing the summer of 2000, offer the opportunity to discern the long-term effects of specific
cultural programs but limit delineation of specific cultural program recommendations. Con-
tinued monitoring of shifts in performance as they occur will be required in order to recom-
mend the most efficient practices for controlling thatch, producing high shoot density, and
developing quality putting surfaces. Golf course professionals should incorporate aggressive
thatch control practices, frequent monitoring, and the flexibility to change as growth and en-
vironmental conditions dictate when developing cultural programs for the new dwarf culti-
vars.
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2000 ANNUAL RESEARCH PROGRESS REPORT

Performance and Management of New Dwarf Bermudagrasses

I. INTRODUCTION

Several new dwarf bermudagrasses are
currently receiving wide-spread use. Few studies
have been conducted to determine the manage-
ment requirements and relative performance of
these grasses in replicated trials. The growth hab-
its of these new grasses may create distinctly dif-
ferent management requirements from Tifdwarf
and Tifgreen. The objectives of this study are to
determine the effects of vertical mowing, top-
dressing, and nitrogen fertility on performance,
thatch development, fall and spring overseeding
transition, and turf quality of five dwarf bermuda-
grasses. This program is a cooperative research
project funded jointly by the Texas Agricultural
Experiment Station (TAES) and the United States
Golf Association (USGA). This project was initi-
ated in April 1997. Annual progress reports are
submitted 1 November each year and semi-annual
progress reports are submitted in 1 May. This
report constitutes the 2000 annual progress report
for the project and highlights activities between 1
January 1998 and 1 November 2000.

II. PROFESSIONAL AND TECHNICAL
SUPPORT

Mr. Mark Hall, Research Associate, provides
day-to-day oversight for the experimental proto-
col associated with this project. Mr. Hall holds a
Master of Science Degree in Agronomy from
Texas A&M University. He has been employed
by the Soil and Crop Science Department about
12 years.

Mr. Trent Hale, Agricultural Research Technician
and Ph. D. candidate joined the project in March
2000. Mr. Hale holds a B.S. in Biology and Mas-
ter of Science in Entomology from Auburn Uni-
versity.
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III. METHODS

Five bermudagrasses, including Mini-
Verde, Champion, Floradwarf, TifEagle, and
Tifdwarf were planted at the rate of 12 bushels
of sprigs per 1000 square feet to 50 feet by 20
feet main plots in a strip-split plot experimental
design on April 15, 1997. Sub-plots are annual
nitrogen treatments of 6, 10, 14, and 18 Ib of ni-
trogen per 1000 square feet. Nitrogen treatments
were applied as bi-weekly treatments throughout
the year. Sub-sub plots were vertical mowing
treatments of /) light, bi-weekly treatments May
through September, and 2) severe vertical mow-
ing once during spring transition and once im-
mediately prior to overseeding in October. Sub-
sub-sub plots were topdressing treatments of 1)
0.02 inches applied bi-weekly May through Sep-
tember followed by a 0.20 inch application at
overseeding to total 0.35 inches, and 2) 0.15
inches in June and 0.20 inches in October total-
ing 0.35 inches. All treatments were replicated
three times and occured in all possible combina-
tions. Nitrogen, vertical mowing, and topdress-
ing treatments were initiated in August 1997 af-
ter all grasses were fully established. During
grow-in the experimental area was topdressed
and groomed to smooth the surface.

Irrigation and mowing were uniformly
applied. The experimental area was maintained
at 0.125 inch during the summer and 0.156 inch
during winter and early-spring by daily mowing.
Pesticides were applied during the study on a
curative basis for army worms, sod webworms,
and mole crickets. No differences in insect pest
activity were observed among treatments. Her-
bicides and fungicides were not applied.

The entire experiment was overseeded
with Poa trivialis each fall. Monthly visual as-
sessments of turfgrass quality and color were
made. Bermudagrass quality was evaluated at
least monthly on a 1 to 9 scale where 1 equals
brown, seemingly dead turf and 9 equals darkest
green, most dense, uniform, smooth and of finest
texture. In June and September of each year,




2.5-cm diameter by 5-cm deep cores were collected from each plot. Shoots were counted and thatch
and mat determined by measuring uncompressed depth of each. All data were subjected to an analy-
sis of vardance to determine differences among treatment means. When a significant f~ratio (P=0.03)
occurred for a treatment effect, Tukey's Studentized Range Test was used for mean comparison.

IV. RESULTS

This report is intended as an overview of results obtained since the initiation of the
project in 1997, The response of cultivars and cultivars to cultural treatments has been in-
triguing. An aggressive effort to manage soil pH was initiated in July 1999 and continued
through 2000. Soil pH management has been accomplished through application of gypsum
and sulfur and through leaching of the soil profile. Additionally, ammonium sulfate has
been used to supply half the total annual nitrogen. During 2000, soil pH was maintamed at
between 7.2 to 7.8, whereas in the past, pH increased to 8.3 to 9.4 because of the concentra-
tion of sodium and sodium bicarbonates in the irrigation water supply.

The cultivars in this study have been presented separately in this report.  Although
some responded similarly to cultural treatments, each cultivar has demonstrated considerable
unique performance characteristics and the cultivar responses have become more dramatic as
the study matures. This report includes brief cultural program recommendations for each
cultivar. However, during 2000, it became apparent that the performance of these cultivars
can change dramatically as they mature and that cultural treatments will need continuous
monitoring and modification as growth and environmental conditions change.

Overview of experimental site at the Texas A&M University Turfgrass Field Laboratory in College Station,
Texas during application of infrequent, heavy topdressing treatment in early-summer 2000, Inset illusirates
frequent, light topdressing prior to hand brushing topdressing into canepy.
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Tifdwarf bermudagrass quality during
summer increased as applied nitrogen in-
creased in 1998 and 1999 (Figure 1).
However, overall quality of Tifdwarf dur-
ing the summer of 2000 was less responsive
to increasing N. Thatch depth increased
from 14 to 42 months after planting (MAP)
and thatch accumulation may have contrib-
uted to decreased quality, particularly at
higher N application amounts (Figure 2).
Shoot density generally increased with in-
creasing N in 1998 and 1999 and in early
summer 2000 (38 months) but no difference
in shoot density was observed among N
treatments in late-summer 2000 (42 MAP).
Shoot density of Tifdwarf in good condition
appears to range from about 15 to 20 shoots
cm?. Densities of 10 shoots cm™or less, as
observed at 38 months after planting reflect
spring transition problems that may have
been associated with increased thatch
depth. Values presented in Figure 2 repre-
sent turf quality at the time thatch and shoot
density determinations were taken. Turf
quality at 14, 18, 30, and 38 MAP increased
with increasing N but not at 26 and 42

[ ® 1998 y= 0.587+0.661x-0.019x" r'=0.95
| W 1999 y= 2.046+0.447x-0.0104x" °=0.94
A 2000 y= 4.08+0.172x-0.0072x° 1’=0.77

TURF QUALITY
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ANNUAL NITROGEN (Ib 1000 ft)

Figure 1. Turf quality of Tifdwarf bermudagrass across
topdressing and vertical mowing treatments during June
through October for 3 years as influenced by annual
applied nitrogen.
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Figure 2. Thatch depth, shoot density, and turf
quality of Tifdwarf bermudagrass at 14, 18, 26,
30, 38, and 42 months after planting as influ-
enced by nitrogen fertilization.

MAP. Turf quality of Tifdwarf was not
as good during summer 2000 compared
to previous years particularly at the up-
per N application amounts, although turf
quality for Tifdwarf overall has been
relatively consistent (Photograghs 1 and
2).
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Thatch accumulation and shoot density
were similar among topdressing regimes
for all observation dates (Fig. 3) but turf
guality was superior for the frequent that
the infrequent topdressing treatment at
42 MAP. During 2000, Tifdwarf turf
quality was superior for frequent than in-
frequent topdressing in August through
October when averaged across the two
lowest N treatments (Fig. 4). Turf quality
data pooled across the two lowest N
treatments are presented because the best
turf guality overall during summer 2000
occurred at low, rather than at high N
fertility, Frequent topdressing improved
uniformity compared to infrequent top-
dressing with a subsequent improvement
in turf quality.
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Tifdwarf E
: raguent

8 — Topdressing Infrequent
i
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1 | | | | | | |
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MOMNTH OF YEAR

e N

Figure 4. Turf quality of Tifdwarf bermudagrass
during 2000 as influenced by topdressing treat-
ments. Data were poaled across N treatments of
6 and 10 Ib 1000 i year” and scross topdressing
treatments.

Photograph 1. Overview of Tifdwarf (left) and Tifeagle (right) on 20 July 2000 at the Turfgrass ||
Field Laboratory at Texas A&M University in College Station, Texas. Center vertical line
represents a distance of 50 fi.
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Figure 3. Thatch depth, shoot density, and turf
quality of Tifdwarf bermudagrass at 14, 18,
26, 30, 38, and 42 months after planting as in-
fluenced by topdressing lightly every 2 wk
(frequent) during June through October or
heavy twice a year (infrequent) in June and
October.
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Figure 5. Thatch depth, shoot density, and turf
quality of Tifdwarf bermudagrass at 14, 18, 26,
30, 38, and 42 months after planting as influ-
enced by vertical mowing every 2 wk (frequent)
during June through October or twice a year
(infrequent) in June and October.
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Thaich accumulation and shoot density were
similar among vertical mowing treatments
(Figure 3). Generally, turf quality was supe-
rior in early summer (14, 26, and 38 MAF) in
all years for frequent than for infrequent verti-
cal mowing, More severe defoliation and me-
chanical disruption in the fall caused by the
more  vigorous infrequent vertical mowing
treatment resulted in less uniformity in over-
seeding stand, even though bermudagrass
shoot density was not affected during spring
and carly summer. Infrequent vertical mow-
ing, in general, reduced turf quality through
spring transition in 2000 (Fig. 6). However,
consistent differences among vertical mowing
regimes were not evident in June through Oc-
tober 2004, although periodically, frequent
vertical mowing reduced quality of Tifdwarf
compared to infrequent vemical mowing
{Photograph 2Z).

Tifdwarf has performed reasonably
well throughout this study, although perform-
ance during 2000 was less than in previous
years. Thatch accumulation for gll treatments

TURF QUALITY

" Tifdwarl

Fraquant
— Vertical mowing i

Infragquant

S Tl e ey |
2 4 B 80 S 8r B A% 1

MONTH OF YEAR

Figure 6. Turf guality of Tifdwarf bermudagrass
during 2000 as influnced by vertical mowing treat-
ments, Data were pooled across N treatments of 6
and 10 1b 1000 ft° year' and across topdressing
treatments.

= K 4 A W @B =~ O
=l

is currently near (.5 inch and may dramatically af-
fect Tifdwarf performance in coming months.

Photograph 2. Owerview of Tifdwarf bermudagrass illustrating effects of light, frequent vertical
mowing (Ieft) and infrequent, heavy vertical mowing (right) on 27 September 2000 at the Turfgrass
Field Laboratory at Texas A&M University in College Station, Texas.
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Champion bermudagrass turf quality in-
creased with increasing N in summer 1998
(Fig. 7). Thatch accumulation also increased
with increasing N through 18 MAP (Fig. 8).
Across N treatments, shoot density was great-
est at 18 MAP with densities of about 28 to
34 shoots cm™.  Although the greatest shoot
density for Champion was observed at 18
MAP, a decline in turf quality with increasing
N was associated with similar trends in
thatch accumulation and shoot density (Fig.
8). An overall decrease in shoot density and
an increase in thatch was associated with a
decline in summer 1999 turf quality as N in-
creased (Fig. 7). Overall, turf quality sub-
stantially decreased in 1999 as N increased.
At 38 MAP, less thatch was observed
at high than at lower N application rates (Fig.
8). An overall decline in growth, indicated
by decreases in shoot density and turf quality
as N increased, most likely limited produc-
tion of tissue that could contribute to thatch.
Bermudagrass decline symptoms were evi-
dent in Champion during 1999 and became
more pronounced during 2000. Although
shoot density increased from about 8 shoots
cm?at 38 MAP to about 20 shoots cm™at 42

~ ® 1998 y=4.2+0.123x °=0.95
— W 1999 y=2.83+0.32x-0.018x" °=0.69
A 2000 y=2.74+0.038x r’=0.87

—

| | | | ] ] ]
8 10 12 14 16 18

ANNUAL NITROGEN (Ib 1000 ft%)

Figure 7. Turf quality of Champion bermudagrass across
topdressing and vertical mowing treatments during June
through October for 3 years as influenced by annual applied
nitrogen.
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Figure 8. Thatch depth, shoot density, and turf
quality of Champion bermudagrass at 14, 19, 26,
30, 38, and 42 months after planting as influenced
by nitrogen fertilization.

MAP, turf quality was below acceptable
levels for Champion during 2000. Much of
the loss in shoot density and associated
poor quality can be attributed to bermuda-
grass decline {Photographs 3 and 4).
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Topdressing regimes had a similar ef-
fect on thatch accurnulation except at 18 and 42
MAP (Fig. 9). Frequent topdressing more ef-
fectively controlled thatch accumulation than
infrequent topdressing at 18 and 42 MAP. Fre-
quent topdressing also increased shoot density
at 30, 38, and 42 MAP compared to infrequent
topdressing. However, topdressing regimes had
a similar effect on turf quality at the time thatch
and shoot density were determined and, gener-
ally, had a similar effect on summer turf quality
during 2000 (Fig. 1)

Vertical mowing regimes had similar
effects on thaich accumulation in Champion
(Fig. 11) but frequent vertical mowing de-
creased shoot density on three out of six obscr-
vation dates and dramatically reduced shoot
density at 42 MAP compared to infrequent
vertical mowing. At both 30 and 42 MAP,

Chamgion

—&— Frequem
Topdressing o

—& - Infrequant

TURF QUALITY
== M O & h & = OO0 o

3 4 5 i] T 3] g 10 M
MONTH OF YEAR

Figure 10. Turf guality of Champion bermudagrass
during 2000 as influenced by vertical mowing treat-
memts. Data were pooled scross N ireatments of 6
and 10 Ib 1000 ft?year’and across topdressing
treatments.

| Photograph 3. Overview of Champion (left) and Floradwarf (right) on 20 July 2000 at the Turfgrass Field
Laboratory at Texas A&M University in College Station, Texas. Center vertical ling represents a distance
| of 50 feet. Area within dashed lines is illustrated in Photograph 3,
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Figure 9. Thatch depth, shoot density, and
turf quality of Champion bermudagrass at
14, 19, 26, 30, 38, and 42 months after
planting as influenced by topdressing
lightly every 2 wk (frequent) during June
through October or heavy twice a year
(infrequent) in June and October.
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Figure 11. Thatch depth, shoot density, and
turf quality of Champion bermudagrass at 14,
19, 26, 30, 38, and 42 months after planting
as influenced by vertical mowing every 2 wk
(frequent) during June through October or
twice a year (infrequent) in June and October.
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frequent vertical mowing caused a substantial
reduction in turf quality (Fig. 11) The de-
cling in turf quality caused by frequent verti-
cal mowing was associated with an increase
in bermudagrass decline symptoms
(Photographs 4 and 5). Symptoms of bermu-
dagrass decline were first evident in Cham-
pion during 1999 but became more pro-
nounced during transition back to bermuda-
grass during 2000. Bermudagrass decline in
Champion (Photograph C2) is characterized
by thin, bare areas and chlorosis. Frequent,
light defoliation of Champion during late-
summer by vertical mowing caused an in-
crease in bermudagrass decline symptoms
and substantial loss of stand {Photograph 5).
During August through October 2000, fre-
quent, light vertical mowing reduced turf
quality compared to infrequent, heavy verti-
cal mowing.

Frequent, light vertical mowing ap-
pears to be advantageous in young stands of
Champion but should be used cautiously as
greens mature. Use of frequent, light vertical
mowing during late-summer to early fall
should be avoided if the canopy starts to thin
and bermudagrass decline symptoms develop.

FPhotograph 4. Bermudagrass decline symploms
including characteristic thinning and chlomsis in
Champion observed in June 2000.
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Figere 12, Turf quality of Champion bermuda-
grass during 2000 as influenced by vertical
mowing treatments. Diata were pooled across N
treatments of 6 and 10 Ib 1000 f° year” and
across topdressing treatments.

In Champion, bermudagrass decline

was promoted by specific cultural treat-
ments particularly light, frequent vertical
mowing in late-summer. Also, Bermuda-
grass decline increased with increasing N
probably because of rapid thatch accumula-
tion and subsequent mechanical damage
caused by vertical mowing and scalping
from mowing.
. Nitrogen applied at 6 to 10 b N
1000 ft* appeared to be optimum for Cham-
pion bermudagrass in this study. Some golf
course superintendents are using less an-
nual N or foliar applications of nutrients to
successfully maintain  Champion golf
greens. Topdressing will likely be required
more frequently than used in this study to
successfully control thatch. Light, frequent
vertical mowing or grooming should be
used in conjunction with light frequent top-
dressing to reduce thatch accumulation.
Aerification should also be used routinely
to aid in rooting and to control thatch.
Champion bermudagrass greens and cul-
tural programs should be evaluated rou-
tinely and refined as growth and environ-
mental conditions change.

10
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Fhotograph 5. Overview of one replication of Champion bermudagrass illustrating treatment effects and
bermudagrass decline symptoms on 27 September 2000 at the Turfgrass Field Labotatory at Texas A&M
University in College Station, Texas, Center ventical line represents # distance of 20 feet and divides infre-
quent, heavy (left) and frequent, light (right) vertical mowing treatmenis.  Vertical dashed lines divide fre-
quent, light treatments (outside eolumns) and heavy, infrequent (inside columns) topdressing treatments,
Nitrogen treatments from frong to back rows are 6, 10, 14, and 18 Ih N 1000 fi2 annually.
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Floradwarf has been a particularly in-
teresting cultivar to observe during this
study because of changes in overall per-
formance. Grow in and initial turf quality
was excellent but Floradwarf developed
bermudagrass decline symptoms earlier
than other cultivars and subsequently turf
quality suffered during 1998 and 1999. In
1998 turf quality increased with increasing
N (Fig. 13) and there appeared to be a rela-
tionship between bermudagrass decline se-
verity and N rate. Generally, decline
symptoms decreased as N increased
(Photograph 6). Overall summer quality
of Floradwarf was poor in 1999. Since
July 1999, aggressive soil pH manage-
ment approaches were taken and ammo-
nium sulfate was used routinely to supply
half the total annual N. Soil pH manage-
ment was continued through 2000 and soil
pH was maintained near 7.5. Turf quality
of Floradwarf was superior during summer
of 2000 than in previous years, and in-
creasing N up to 14 Ib 1000 ft? year™ in-
creased turf quality. During 2000, a dra-
matic recovery of turf quality was ob-
served and at 42 MAP, excellent turf qual-

| ® 1998 y=-0.498+0.607x-0.0174x* *=0.97
M 1999 y= 0.674+0.268x-0.0047x° ’=0.92
TA 2000 y= 2.35+0.326x-0.0095x" °=0.87

TURF QUALITY
- D WA N O ©
[

6 8 10 12 14 16 18
ANNUAL NITROGEN (Ib 1000 ft?)

Figure 13. Turf quality of Floradwarf bermuda-
grass across topdressing and vertical mowing
treatments during June through October for 3
years as influenced by annual applied nitrogen.
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Figure 14. Thatch depth, shoot density, and turf
quality of Floradwarf bermudagrass at 14, 19, 26,
30, 38, and 42 months after planting as influ-
enced by nitrogen fertilization.

ity occurred for Floradwarf at 10 to 18 Ib
1000 ft2 year (Fig. 14).

In general, thatch increased as N in-
creased at all sampling dates, although at 38
and 42 MAP, thatch depth among N treat-
ments was similar (Fig. 14).
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Shoot density increased as N increased
and, at 42 MAP, shoot density reached the
greatest level during the study for Floradwarf
(Fig. 14). At 38 MAP, overall shoot density
was about 11 shoots em™ but increased to about
24 shoots em™ at 42 MAP. The dramatic in-
crease in shoot density for Floradwarf can be
attributed to suppression of bermudagrass de-
cline due to soil pH management.(Photograph
6). Although present in 2000, bermudagrass
decline symptoms were primarily associated
with the lowest N rate and with frequent, light
vertical mowing during late-August and Sep-
tember,

Topdressing regimes had a similar ef-
fect on thatch accumulation through 38 MAP
(Fig 15). At 42 MAP, however, frequent, light

Photograph 6. Floradwarf in July 1999 (upper) and in
September 2000 {lower) at the Texas AdM University
Turfgrass Field Laboratory in College Station, TX.
Left column receives 6 and right column receives 14
Ih N 1000 fr” year”. All area in photographs received
infrequent vertical mowing. Upper row receives fre-
quent, light topdressing and lower row receives infre-
quent, heavy topdressing.

Q_FHJMHE!'T Fraquent
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MOMNTH OF YEAR

Figure 16. Turt quality of Floradwarf bermuda-
grass during 2000 as infloenced by topdressing
treatments. Diata were pooled across N ireat-
ments of 6 and 10 Th 1000 fi” year” and across
topdressing treatments.

g heavy topdressing (Fig. 16).

13

topdressing increased thatch compared to
infrequent, heavy topdressing. Topdress-
ing regimes had a similar effect on shoot
density but frequent, light topdressing im-

proved turf quality on dates that thatch and

shoot density were determined. Frequent,
light topdressing improved turf quality
during 2000 compared to infrequent,
Frequent,
light topdressing improved uniformity and
shoot density.

Vertical mowing regimes had a
similar effect on thatch depth (Fig. 17) and
shoot density was similar among vertical
mowing regimes except at 42 MAP. Fre-
guent, light vertical mowing reduced shoot
density compared to infrequent, heavy ver-
tical mowing with a marked decrease in

i turf quality at 42 MAP (Fig 17). During

September through October 2000, fre-
quent, light vertical mowing dramatically
reduced turf quality of Floradwarf com-
pared to infrequent, heavy vertical mowing
(Fig. 18 and Photograph 7). Thin, bare ar-
eas became more prevalent under frequent
vertical mowing and low N.
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Figure 15. Thatch depth, shoot density, and
turf quality of Floradwarf bermudagrass at
14, 18, 26, 30, 38, and 42 months after
planting as influenced by topdressing
lightly every 2 wk (frequent) during June
through October or heavy twice a year
(infrequent) in June and October.
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Figure 17. Thatch depth, shoot density, and
turf quality of Floradwarf bermudagrass at
14, 18, 26, 30, 38, and 42 months after
planting as influenced by vertical mowing
every 2 wk (frequent) during June through
October or twice a year (infrequent) in June
and October.
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Floradwarf appears to be sensitive
to alkaline soil pH and apprears to be
very susceptible to bermudagrass decline
as pH increases above neutral. Florad-
warf was responsive to increases in N and
decreases in soil pH from about 9.0 to
7.5. Frequent, light topdressing should be
used to control thatch because of less dis-
ruption of the playing surface, although
heavy topdressing was just as effective in
controlling thatch in this study. Frequent,
light vertical mowing or grooming should
be a component of cultural program for
Floradwarf but should be monitored
closely in late-summer to avoid mechani-
cal injury, Floradwarf has performed
adequately in this study at about 10 Ib N
1000 ft* year™.

®I” Floradwart Frequent

g |- Veriical mowing Infrequent
BT

E..-
3 sl 7
’

3_

E_

1 | | 1 | | | |

i T, IR I G - ] TR |
MONTH OF YEAR

Figure 18. Turf quality of Floradwarf bermudagrass
during 2000 as influenced by vertical mowing treat-
ments. Data were pooled across N treatments of 6
and 10 Ib 1000 fi*year' and across topdressing
treatments.

Photgraph 7. Floradwarf in September 2000 illustrating the effects of frequent, light vertical mowing

B ' =

(right) and infrequent, heavy vertical mowing (left) in late-summer and early-fall. Nitrogen treatments in
rows from front 10, 6, 14, and 18 Ib N 1000 ft* vear™,
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Miniverde had excellent turf quality during
1998 and 1999 and turf quality increased as N
increased (Fig. 19). Summer turf quality, in
2000 however, decreased as N increased.
Thatch accumulation was rapid for Miniverde
and increased with increasing N (Fig. 20). Al-
most 1 inch of thatch was observed at 38 and 42
MAP. Shoot density of Miniverde increased
with N through 30 MAP but at 42 MAP shoot
density decreased with increasing N. The de-
crease in shoot density, as N increased, resulted
in a subsequent decrease in turf quality at 42
MAP even though turf quality was good in
early-summer (38 MAP) 2000 (Fig. 20 and
Photograph 8).

Thatch accumulation was similar
among topdressing regimes through 38 MAP.
At 42 MAP, more thatch occurred for frequent,
light topdressing than for infrequent, heavy top-
dressing (Fig. 21). Shoot density was greatest
for frequent, light than for infrequent, heavy
topdressing at 38 MAP only, although a similar
trend was observed at 42 MAP. Greater shoot
density in the frequent topdressing treatment
was associated with greater turf quality than for
infrequent topdressing. Although differences in
quality among topdressing regimes were noted
at 42 MAP, summer quality in 2000 was, in
general, similar among topdressing regimes

- ® 1998 y= 3.06+0.378x-0.0094x 1*=0.97
| ® 1999 y= 2.13+0.541x-0.0143X ’=0.98
| 4 2000y= 6.59-0.057x-0.0025x" 1*=0.87

TURF QUALITY
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6 8 10 12 14 16 18
ANNUAL NITROGEN (Ib 1000 ft?)

Figure 19. Turf quality of Miniverde bermuda-
grass across topdressing and vertical mowing
treatments during June through October for 3
years as influenced by annual applied nitrogen.
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Figure 20. Thatch depth, shoot density, and turf

quality of Miniverde bermudagrass at 14, 19, 26,
30, 38, and 42 months after planting as influenced
by nitrogen fertilization.

48

(Fig. 22).
Vertical mowing regimes had a similar
effect on thatch depth (Fig. 23). Shoot density
was also similar among vertical mowing regimes
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cxcept at 42 MAP. Shoot density was less for
the frequent, light than for the infrequent heavy
verfical mowing treatment at 42 MAP. In early
summer of 1998 and 1999 (14 and 24 MAP)
frequent, vertical mowing treatments produced
better turf quality than infrequent, heavy verti-
cal mowing because heavy vertical mowing
prior to overseeding in fall produced a non-
uniform overseeding stand. At 42 MAP, poorer
guality was observed for frequent than for in-
frequent vertical mowing (Fig. 23). During
September through October 2000, frequent ver-
tical mowing produced lower turf quality than
infrequent vertical mowing (Fig. 24 and Photo-
graph 497.

Bascd on response to treatments in this
study, Miniverde should be maintained at about
& Ib N 1000 f® year”’. Topdressing should be
applied frequently and in small amounts. At
least two applications of topdressing per maonth
should be used, and topdressing more fre-
quently may be required to control thatch accu-
mulation in this cultivar.

TURF

9 Miniverde Frequant

8 Topdressing Infrequent

7 N

6 -—

5_

4.—
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1 | | | | | | |

82 4 55 8 T B8 9 10N
MONTH OF YEAR

Figure 22. Turf quality of Miniverde bermudagrass
during 200 sz influenced by topdressing treat-
ments. Data were pooled across N treatiments of &
and 10 Ib 1000 ft* vear' and across topdressing
reatments

Photograph 8. Overview of Miniverde (left) and Champien (right) on 20 July 2000 at the
Turfgrass Field Laboratory at Texas A&M University in College Station, Texas. Center vertical
line represents a distance of 50 feet.
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Figure 21. Thatch depth, shoot density, and
turf quality of Miniverde bermudagrass at 14,
18, 26, 30, 38, and 42 months after planting
as influenced by topdressing lightly every 2
wk (frequent) during June through October
or heavy twice a year (infrequent) in June
and October.
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Figure 23. Thatch depth, shoot density, and
turf quality of Miniverde bermudagrass at
14, 18, 26, 30, 38, and 42 months after
planting as influenced by vertical mowing
every 2 wk (frequent) during June through
October or twice a year (infrequent) in
June and October.
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Frequent, light vertical mowing should be
used in cultural programs for Miniverde in

early- to mid-summer o hasten transition
and control grain.  As Miniverds mamred,
vertical mowing in late-summer to early-
fall decreased turf guality. Miniverde golf
greens should be monitored closely and
vertical mowing should be discontinued if
turf gquality declines. Vertical mowing
could be continued after the canopy heals,
Frequent, light topdressing and vertical
mowing during the growing season has
provided acceptable overseeding establish-
ment in the fall without causing poor spring
transition. Core aerification was not evalu-
ated in this study but should be used rou-
tinely to help disrupt thatch and improve
rooting. Miniverde is a high shoot density
cultivar with a stoloniferous growth habit.
Agpressive thatch production is the primary
negative attribute of this cultivar. Intensive

Photograph 9, Overview of Miniverde on 27

TURF QUALTY
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- RE
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Figure 24. Turf guality of Miniverde bermudagrass
during 2000 a3 influenced by verrical mowing Dain
were pooled across W treatments of 6 and 10 b
1000 i year and across topdressing (reatments

cultural programs designed to control thatch
will be necessary to produce Miniverde put-
ting surfaces that are of high quality.

September 2000 al the Turfgrass Field Laboratory
at Texas A&M University in College Station, Texas. Area 1o rear of dashed line illustrates the
effects of frequent vertical mowing compared to infrequent vertical mowing in foreground.




L ‘%: influenced by nitrogen fertilization.
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observed during August Through October

2000 for frequent than for infrequent top-
T T:feag'e| dressing (Fig. 28).

6 8 10 12 14 16 18 o Vertical mowing regimes. had a

ANNUAL NITROGEN (Ib 1000 t?) similar effe;t on thatch accumulation and

. shoot density. However, at 14 and 26

Figure 25. Turf quality of Tifeagle bermudagrass MAP frequent light vertical mowing had
across topdressing and vertical mowing treatments dur- i

ing June through October for 3 years as influenced by superior quality than infrequent’ heavy
annual applied nitrogen. vertical mowing (Fig. 29).

Turf quality of Tifeagle bermudagrass in- :
creased with increasing N up to 141b 1000 ft*> | ¢ 25 oNamy | Tdeagle
annually in 1998 and 1999 (Fig. 25). In 2000, £ 20 I 14 1b N annually
however, turf quality of Tifeagle declined e 1810 N annualy
with increasing N. Shoot density also in- a8 15
creased with increasing N at 14, 18, 26, and 5 10 .
30 MAP, but decreased with increasing N at | < o
38 MAP (Fig. 26). Shoot density was gener- =5 A
ally least for Tifeagle at 38 MAP but recov- 0 AN
ered to relatively high levels at 42 MAP. Al- P
though turf quality at 42 MAP had recovered S
to relatively moderate levels, turf quality dur- E 30 |
ing 2000 was less at high than at lower N be- e
cause of poor uniformity and a mottled ap- ‘% 20 |- 0
pearance (Photograph 10). g ¥ (A
Thatch accumulation increased C 10l §
through 38 MAP and generally increased with 3 E
increasing N (Fig. 26). Topdressing regimes B 0 MR I
had a similar effect on thatch accumulation o
except at 42 MAP, when frequent, light had ol
greater thatch than infrequent, heavy topdress- I
ing (Fig. 27). Shoot density was not substan- = '
tially affected by topdressing regimes, al- 3 sl g[i
though turf quality at 38 and 42 MAP was su- Al o
perior under light, frequent than heavy, infre- = s ;
quent topdressing. Superior turf quality was o A [ N
18 24 36 48
MONTHS AFTER PLANTING
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Turt quality observations at 14 and 26 oF

MAP reflect treatment effects on spring Titeagie __:__ ;Tr::’au::“

transition and heavy vertical mowing in fall g Topdmisig

produced a non-uniform appearance that |E 71

negatively affected turf quality the follow- |2 8

ing spring. At 38 and 42 MAP, frequent, 3 B

light vertical mowing decreased turf quality | & , |

compared to frequent, heavy vertical mow- P il - e A

ing. Particularly at 42 MAP, frequent verti-

cal mowing decreased shoot density with a i T
4

subsequent decrease in quality, Frequent

vertical mowing, in general, reduced turf 3 4 5 6 T 8 8§ 10 1

quality in June through October 2000 com- MONTH OF YEAR
pared to infrequent vertical mowing (Fig. Figure 28. Turf quality of Tifeagle bermudagrass
30 and Photograph 11.) during 2000 as influenced by topdressing treat-
B dagrass ¥ ments, Data were pooled across W trearments of
ermudagrass decline symptoms 6 3nd 10 Tb 1000 % year” and s

were more prevalent under light, frequent

rreatments.

than for heavy infrequent vertical mowing
during late-summer. Decline symptoms dur-
ing late summer were characteristic of symp-
toms in Champion bermudagrass
(Photographs 10 and 11), although more
patch like symptoms were also evident in
Tifeagle during early-summer 2000.

Tifeagle is a moderate shoot density,
stoloniferous bermudagrass cultivar that will
likely perform best with about 10 1b N 1000
ft’year'. High rates of N contributed to
thatch accumulation and reduced overall turf
quality. In summer 2000, application of N at
more than 10 1b 1000 ft* year' were benefi-
cial for recovery of Tifeagle from a poor
spring transition (Photograph 11) but con-
stant, previous high N application rates con-
tributed to transition problems in early-
summer 2000, Substantial recovery of turf
quality in Tifeagle due to N application

' greater than 10 1b 1000 ft” year" was not evi-
Photograph 10, Bermudagrass decline symp- dent until late-summer 2000,

toums _incéltnlding_cha;ucmﬁ?ti: thinning and chllg; Light, frequent topdressing in con-
TOS1E 10 CRampon {Lpper} YErsius morc Uregu - . . = X A
and patch-like symptoms in Tifeagle (lower) as _ll:lﬂﬂlﬂﬂ “_rﬂh ;gmmE or light, frequent ver
observed in July 2000, tical mowing in the first one to wo years
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Figure 27. Thatch depth, shoot density,
and turf quality of Tifeagle bermudagrass
at 14, 18, 26, 30, 38, and 42 months after
planting as influenced by topdressing
lightly every 2 wk (frequent) during June
through October or heavy twice a year
(infrequent) in June and October.
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Figure 29. Thatch depth, shoot density, and
turf quality of Tifeagle bermudagrass at 14,
19, 26, 30, 38, and 42 months after planting
as influenced by vertical mowing every 2
wk (frequent) during June through October
or twice a year (infrequent) in June and Oc-
tober.
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V. FUTURE WORK

The study will continue to focus on thatch accumulation and performance during 2001. Bermuda-
grass decline became a problem on the research area during 1999 for Champion and Floradwarf and
for Tifeagle in 2000. The response of the other cultivars to bermudagrass decline will be monitored
closely during 2001. The development of bermudagrass decline will provide insight into the future
management of this disease.

This USGA funded research has provided a wealth of information on the management of new dwarf
bermudagrasses and has identified several potential problems that should be considered when making
cultivar selection. Cultivar specific management requirements, such as nitrogen fertility, topdressing,
and vertical mowing have been identified. We will continue to provide updates to the scientific com-
munity and to professional turf managers through presentations at turf conferences, regional semi-
nars, and popular articles about this ongoing research. We will be preparing a referred publication
concerning this research in 2001.
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