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reeping bentgrass (Agrostis stolonifera var. palustris Huds. Farw.) is the pre-
ferred turfgrass species for golf greens (Beard, 2002). Creeping bentgrass is

a cool-season grass that forms an extremely dense, fine-textured, persistent
\ i : - OUR SPONSORS
turf that tolerates close (less than 0.125 inches), frequent mowing. During sum-

mer months, however, shoot density (SD) often declines, resulting in poor stand

quality. Various cultural practices, such as mowing height, fertilization regime, -
topdressing and vertical mowing, can have an influence on SD. Golf course super- (ax&e R\
intendents utilize several management practices to maintain turf vigor during \ - )
the summer. One practice is light, frequent, nitrogen (N) fertilization. However, e
annual N rates vary Widely. Bayer Environmental Science

Recently, high shoot density (HSD) bentgrasses bred to provide superior appear-

: www.BackedbyBayer.com

ance and stress tolerance compared to the industry standard (Penncross) have been 800-331-2867

widely planted (Beard et al., 2001; Landry and Schlossberg, 2001). The effect of
variable N rates on these cultivars and their seasonal changes in SD is unclear.

Tale of two fertilities
A field study was conducted at the W.H. Daniel Turfgrass Research and Diagnostic
Center at Purdue University, West Lafayette, Ind., from 2006 to 2007 on a sand-
based research green built to United States Golf Association (USGA) specifications. JOHN DEERE
Three creeping bentgrass cultivars — A-4, 1.-93 and Penncross — were evaluated
. : . CF e www.JohnDeere.com

because of their commonality on golf greens and noted differences in SD. 309-765-8000

The study site was maintained to emulate moderate golf course putting green
conditions with modern cutting heights and cultural practices.

Two fertility regimes designated as “low” and “high” (2.3 pounds versus 4 pounds Agrium
of N per 1,000 square feet annually) were used to assess the varying range of N Advanced g
applied to mature putting greens annually. Granular N was applied in the spring Technologies

and fall to promote recovery from hollow-tine core cultivation (mid-April and mid- _
September) and to store carbohydrates in late fall (early November). Spoon feeding mgg;&mcom
N was performed during the summer months (mid-May through September) with
roughly half of the total N applied as a liquid.

Seasonal SD was measured by removing two intact cores per plot with a soil
probe and counting individual shoots, which were then averaged and used for
data analysis. Four SD measurements were taken in 2006 (June, July, August and
October) and six times in 2007 (May through October). www.floratine.com
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Flexible pre-emer-
gence weed control
is a bonus for golf
course superinten-
dents. Ronstar her-
bicide is about as
flexible as a product
gets. It controls a
variety of annual
broadleaf and annu-
al grass weeds and
can be used for long
residual pre-emer-
gent weed control,
even in areas
where turfgrass
roots are already
weakened due to
pest, mechanical or
other damage. In
addition, Ronstar is
available as a wet-
table powder, as a
granular formula-
tion and as numer-
ous fertilizer/her-
bicide formulated
products. It also can
be used on a vari-
ety of established
perennial turf, such
as bluegrass, bent-
grass, bermudag-
rass, buffalograss,
perennial ryegrass,
St. Augustine, sea-
shore paspalum, tall
fescue and zoysia-
grass.
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Seasonal density changes

Seasonal SD counts ranged from 760 to 2,160
shoots dm? (per square decimeter) throughout
the study (Figure 1). The temporal changes
in SD followed the cool-season growth pat-
tern with the highest values measured during
spring and autumn and a decline during the
summer months. Among cultivars, A-4 gener-
ally possessed the highest SD (1,400 to 2,160
shoots dm? ) compared to Penncross (760
to 1,470 shoots dm? ) which had the least,
while L.-93 was intermediate (1,230 to 1,780
shoots dm? ). While each cultivar experienced
reduced SD during the summer, the magni-
tude of the decline varied with cultivar and to
a lesser extent N regime. The spring density
of Penncross in both years was on average 37
percent less than A-4 at 4 Ibs N/1,000 ft* yr'
(square feet per year). By comparison, sum-
mer density of Penncross averaged over both
years was 44 percent less than A-4 under 4 lbs
N/1,000 ft2 yr'. The higher SD of 1.-93 and
A-4 is consistent with reports that have dem-
onstrated the enhanced ability of HSD culti-
vars to provide superior turf conditions dur-
ing the summer when compared to Penncross
and many other earlier bentgrass generations
(Landry and Schlossberg, 2001).

The SD values for HSD cultivars in this
study were generally similar to some previ-
ously reported values (Ervin et al., 2000;
Bruneau et al., 200) but lower than others
(Beard etal., 2001; Sifers et al., 2001; Jordan
etal., 2003). Sweeney et al. (2001) reported
similar shoots dm? . They did not, however,
report significant density reductions and in
some instances measured an increase in SD
from spring through summer. Some pos-
sible reasons for our lower values may be the
slightly higher cutting height and the more
intensive/abrasive light frequent sand top-
dressing program employed to reflect con-
temporary management practices.

In general, annual N regime did not signifi-
cantly affect SD (Figure 1). In August of each
year, however, when overall SD was lowest,
the high N regime resulted in significantly
more shoots than low N plots when averaged
across cultivars, 1,170 versus 1,330 and 1,220
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versus 1,310 shoots dm? for the low and high
N regimes in the 2006 and 2007 study years,
respectively. For example, SD reductions for A-
4, 1.-93 and Penncross from June to August of
each year averaged 23 percent, 23 percent and
37 percent at 2.3 Ibs N/1,000 ft? yr!, respec-
tively. By comparison, at the 4 1bs N/1,000 ft?
yr'' N rate, reductions were 17 percent, 15 per-
cent and 23 percent, respectively.

Summary and recommendations
As superintendents continue to strive to pro-
duce smooth, firm, consistent, putting green
conditions, it is clear that several important
factors affect bentgrass appearance and
overall health. Of utmost importance is cul-
tivar selection and N fertility level, particu-
larly with respect to summer performance.
The HSD cultivars are more reliable than
Penncross because they maintain a dense
turf canopy even with SD losses during the
summer. Consider the following: When
Penncross was most dense, during May or
June, its SD was nearly equivalent to A-4 and
[.-93 at their lowest SD.

In response to golfers’ desires for fast green
speeds, many superintendents are applying low
annual N, often < 2.5 1bs N/1,000 ft? yr'. This
management approach is risky, and may com-
promise bentgrass health, especially on heavily
trafficked greens grown in poor growing envi-
ronments. These ultra-low N regimes result
in malnourished turf, which is more prone to
environmental stress, pest damage and Poa
annua invasion. An alternative approach might
be to apply 3 Ibs to 4 Ibs N/1,000 ft* yr' and
manipulate other inputs such as applying plant
growth regulators and using lightweight rollers
to achieve a desired green speed.

In this field study, increasing the annual
N level from 2.3 to 4 Ibs N/1,000 square
feet per hear had little effect on the overall
seasonal SD of each cultivar. The exception,
however, occurred in August when a benefi-
cial response of the higher N level for SD was
observed for both Penncross and A-4. Addi-
tionally, although increased N did not signifi-
cantly enhance SD, it dramatically improved
bentgrass visual appearance (data not shown).

These data support the recommendation that
moderate summer N (0.4 to 0.5 Ibs N/1,000
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square feet per month) should be applied to
minimize stand loss and ensure rapid recovery
at the onset of favorable growing weather.

Due to the increased SD and organic
matter accumulation associated with HSD
cultivars, many golf course managers are on
an aggressive sand topdressing program to
maintain a firm, smooth surface. This nor-
mally involves the light application of sand
topdressing every seven days to 10 days
throughout the growing season. Although
not directly evaluated in this study, we sug-
gest that care should be exercised when
attempting this management strategy for
older bentgrass cultivars like Penncross, espe-
cially when maintained using a low N fertility
program. Sand topdressing is a mechanically
abrasive practice and may cause deleteri-
ous effects and, if improperly timed, further
reduce Penncross SD and negatively affect
overall putting green quality.

Where the densest, most aesthetically pleas-
ing and persistent putting greens are desired,
modern bentgrass cultivars should be planted
and ample annual N should be applied. In the
cool-humid region this will be about 3 to 4
Ibs N/1,000 square feet per year for mature
sand-based putting greens. In addition, a large
proportion of the annual N should be supplied

during the summer months using light, fre-
quent liquid applications in order to promote
recovery during the heavy-use seasons.

Adam Moeller is a United States Golf
Association Northeast regional agronomist
located in Easton, Pa. He can be contacted at
amoeller@usga.org. Cale Bigelow is an assistant
professor of agronomy/turfgrass science at
Purdue University in West Lafayette, Ind. He can
be reached at cbigelow@purdue.edu.
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