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ABSTRACT
Burpee, L. L. 1995. Interactions among mowing height, nitrogen fertility, and cultivar affect the
severity of Rhizoctonia blight of tall fescue. Plant Dis. 79:721-726.

The effects of three mowing heights (3.8, 6.4, and 8.9 cm) and three nitrogen fertility regimes
(0, 24.4, and 48.8 kg N per ha per month) were assessed on epidemics of Rhizoctonia blight in
four cultivars and one cultivar blend of tall fescue in 1993 and 1994. Significant differences in
disease severity were observed among mowing heights, fertility regimes, and cultivars or blend
in each year. In addition, significant cultivar x mowing height interactions were detected in
both years, and significant cultivar x fertility interactions occurred in 1993. The cvs. Mojave
and Rebel 1I exhibited significantly more disease than the other cultivars or blend late in the
1993 study. Analysis of interactions revealed that disease was significantly greater on these
cultivars than on others at fertility regimes of 0.0 and 24.4 kg N per ha, and at mowing heights
of 3.8 and 6.4 cm. In 1994, Mojave again exhibited significantly more disease than the other
cultivars or blend at the 3.8 cm mowing height near the peak of the epidemic, and Rebel II was
the only cultivar that displayed significantly more disease at the 6.4 cm height than at the other
heights tested. Across cultivars, severity of Rhizoctonia blight was significantly greater at the
8.9 cm mowing height than at the 3.8 cm height during epidemic peaks in 1993. The opposite
was observed in 1994. Each cultivar or blend exhibited significantly more disease in fertilized
than in nonfertilized plots by at least one of the dates on which significant cultivar x fertility
interactions were detected in 1993. In 1994, data from nonfertilized plots was withheld from
analysis due to an epidemic of white blight that interfered with assessment of Rhizoctonia
blight. However, significantly higher levels of disease were observed in plots treated with 48.8

kg N per ha per month than in those treated with 24.4 Kg N.

Tall fescue (Festuca arundinacea
Schreb.) is a popular lawn grass in the
southeastern United States because of its
shade tolerance, ease of establishment, and
lack of winter dormancy. However, sus-
ceptibility to Rhizoctonia solani Kiihn, the
cause of Rhizoctonia blight or brown
patch, continues to limit the quality of this
turfgrass in many private and commercial
lawns. In the piedmont region of Georgia,
the initial symptoms of Rhizoctonia blight
are usually observed after several con-
secutive nights with minimum tempera-
tures >16°C and leaf wetness periods >10
h (7). The fungus causes a foliar blight and
crown rot that result in patches of necrotic
turf up to a few meters in diameter (3).

Recommended practices for control of
Rhizoctonia blight in tall fescue (2) in-
clude the use of resistant cultivars, avoid-
ance of high nitrogen fertility, mowing
heights. <5 cm, application of fungicides,

~and selection of cultural practices that
limit the duration of foliar wetness (e.g.,
the restriction of irrigation to morning and
early afternoon). With the exception of
studies on cultivar resistance (1,5,9,10,12,
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13) these recommendations are based on
test results that are limited, and some are
conflicting. For example, decreasing the
mowing height of the cv. Rebel has been
reported to increase (11), decrease (12),
and have no apparent effect (13) on sever-
ity of Rhizoctonia blight. There is also an
indication that cultivars of tall fescue do
not respond equally to the effects of mow-
ing height (11,13) or nitrogen fertility (L.
L. Burpee, unpublished) with respect to
disease severity. Therefore, this study was
conducted to evaluate, and further refine,
some of the recommendations for sup-
pression of Rhizoctonia blight of tall fes-
cue.

MATERIALS AND METHODS

Field plots (4.6 x 4.6 m) of four tall fes-
cue cultivars (Rebel II, Mojave, Falcon,
and Kentucky 31) and one cultivar blend
(Rebel Supreme) consisting of 33.3%
wt/wt each of the cultivars Rebel II, Rebel
Jr., and Tribute, were seeded on 16 Sep-
tember 1992 in a Cecil sandy loam at the
Georgia Experiment Station, Griffin, Ga.
Seed was applied with a drop-type fertil-
izer spreader at a rate of 343 kg per ha.
The plots were arranged in a randomized
complete block design with five replica-
tions. From mid-October 1992 until May
1993, each plot received 24.4 kg N per ha
of a 13-13-13 (N-P-K) fertilizer at ap-
proximately 4-week intervals (no fertilizer
was applied in December, January, or Feb-

ruary). During this time, the turf was
mowed to a height of 6.4 cm every 1 to 4
weeks, allowing for an increase in canopy
height of approximately 4 cm between
mowings. Overhead irrigation was applied
when either the turf within the plots, or
surrounding turf, exhibited signs of wilt.

Beginning 1 May, each plot was divided
into three 1.5-m-wide subplots that were
mowed twice a week at heights of 3.8, 6.4,
and 8.9 cm with a 53-cm-wide walk-be-
hind rotary mower. Leaf clippings were
collected in a bag on the mower and dis-
carded away from the plots. Beginning 2
June, each plot was divided, perpendicular
to the mowing heights, into three addi-
tional subplots that were treated with O,
24.4 or 48.8 kg N per ha per month. The
nitrogen was applied as urea with a drop-
type fertilizer spreader on 2 June, 2 July,
and 6 August.

On 2 June 1993, the turf in each plot
was inoculated with isolate Rh 136 of Rhi-
zoctonia solani anastomosis group (AG) 1
from tall fescue in Griffin, Ga. Inoculum
consisted of fungus-infested grain, pre-
pared as described previously (4), and dis-
pensed by hand into the turfgrass canopy
at approximately 7 g grain per m”. The turf
received approximately 3 mm of irrigation
daily at 2000 h for the duration of the ex-
periment to ensure extended periods of
foliar wetness for disease development.

Beginning 11 June, visual estimates of
the severity of Rhizoctonia blight (percent
area of each subplot with foliar necrosis)
were made using the Horsfall-Barratt rat-
ing scale (6). Subsequent estimates were
made on 15, 18, 22, and 25 June, 2, 10,
16, and 27 July, and 5, 14, and 20 August.
Estimates of disease severity for each rat-
ing date were analyzed statistically using
analysis of variance with cultivar/blend,
mowing height, and nitrogen fertility as
factors. Analyses were performed by Sta-
tistical Analysis Software (SAS Institute
Inc., Cary, N.C.) procedures. The Scott-
Knott cluster analysis procedure (8) was
used to separate means. Significant differ-
ences were assessed at values of P and o £
0.05 unless indicated otherwise.

The study was repeated in 1994. Treat-
ments and data analysis were the same as
described for the 1993 study unless oth-
erwise indicated. Each plot was over-
seeded with the appropriate cultivar or
blend at 244 kg of seed per ha on 20 Sep-
tember 1993. The turf was fertilized,
mowed, and irrigated from October 1993
until May 1994 as described for the same
period in 1992 to 1993. The mowing
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height and nitrogen (urea) treatments com-
menced in the subplots on 3 May and 1
June 1994, respectively. These treatments
were applied in the same directions as in
1993 (mowing: east-west; nitrogen: north-
south) but they were re-randomized within
the main plots. Subsequent nitrogen appli-
cations were made on 4 July and 1 August.
The turf was inoculated with isolate Rh
136 of R. solani on 7 June. Visual esti-
mates of disease severity were made on 10,
16, 21, 24, and 30 June, 11, 15, 22, and 28
July, and 3, 12, 24, and 30 August.

RESULTS
1993. Two epidemics of Rhizoctonia
blight occurred during the study (Fig. 1).

The first epidemic peaked during the third
week of June and the second continued to
increase from 10 July until 20 August. A
decrease in disease severity occurred from
approximately 25 June to 10 July. This
resulted from the growth of symptomless
foliage from surviving tillers despite con-
ditions conducive to disease development
(minimum temperatures >16°C and night-
ly leaf wetness from overhead irrigation).
Mowing height had a consistent, signifi-
cant effect on disease severity throughout
both epidemics (Table 1). Significant ef-
fects of fertility and cultivar occurred dur-
ing the second epidemic only. Significant
interactions between cultivar and mowing
height or fertility were detected on specific
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Fig. 1. Epidemics of Rhizoctonia blight of tall fescue in 1993. Effect of: (A) cultivar and (B) mowing

height.

dates during both epidemics (Table 1). No
significant interactions were detected be-
tween mowing height and fertility, or be-
tween cultivar, mowing height, and fertility.

Among cultivars, significant differences
in severity of Rhizoctonia blight were not
observed until 14 August, when the culti-
vars Mojave and Rebel II exhibited sig-
nificantly higher levels of disease than the
other cultivars or blend tested (Fig. 1A).
The high susceptibility of these cultivars
was reflected in part by analysis of cultivar
x fertility interactions, indicating that as
nitrogen fertility increased, significantly
greater disease was expressed in Mojave
and Rebel II earlier in the second epidemic
when compared with the other cultivars or
blend tested (Fig. 2 A-C). Within culti-
vars, significantly more disease had devel-
oped in fertilized than in nonfertilized
plots of each cultivar by at least one of the
dates on which a significant cultivar x
fertility interaction was detected (Table 2).
By 20 August, each cultivar except Ken-
tucky 31 exhibited a four- to fivefold in-
crease in disease in plots fertilized with
48.8 kg N per ha per month compared
with nonfertilized plots (Table 2).

When analyzed across cultivars, disease
severity was significantly greater through-
out the study in plots mowed at 8.9 cm
than in those mowed at 3.8 cm (Fig. 1B).
Disease severity was intermediate at the
6.4 cm height. This trend was evident on
most rating dates, even when significant
cultivar x mowing height interactions oc-
curred (Table 3). However, by 20 August
differential effects within cultivars were
quite evident. The cultivars Kentucky 31
and Falcon exhibited significantly more
disease at the high mowing height than at
the low, while the opposite occurred in the
cultivar blend Rebel Supreme, and no
significant difference was detected in Mo-
jave (Table 3). Among cultivars, the effects
of mowing height on disease severity were
most pronounced during the second epi-
demic (Fig. 3). The cultivar Rebel II and
the cultivar blend Rebel Supreme exhib-
ited significantly less disease at the 3.8 and
8.9 cm mowing heights on 16 July than
did the other cultivars tested. However, by
20 August significantly higher levels of
disease occurred in the cultivar Mojave at
8.9 cm, in Mojave and Rebel II at 6.4 cm,
and in Mojave, Rebel II, and Rebel Su-
preme at 3.8 cm (Fig. 3).

Table 1. Significance level (P) from analysis for variance of the effects of cultivar, mowing height and nitrogen fertility on severity of Rhizoctonia blight

of tall fescue at Griffin, Ga., in 1993

June July August

Factor 11 15 18 22 25 2 10 16 27 5 14 20

Cultivar 0.64 0.47 0.21 0.73 0.73 0.39 0.47 0.49 0.24 0.09 0.03 0.00
Mowing height 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fertility 0.57 0.21 0.61 0.90 0.60 0.60 0.00 0.83 0.00 0.00 0.00 0.00
Cultivar X mowing height 0.04 0.19 0.45 0.43 004  0.05 0.00 0.03 0.00 0.02 0.74 0.01
Cultivar X fertility 0.38 0.06 0.01 0.06 0.58 0.17 0.93 0.68 0.00 0.01 0.03 0.00
Mowing height x fertility 0.26 0.11 0.36 0.82 0.98 0.61 0.77 0.87 0.98 0.75 0.28 0.29
Cultivar X mowing height X fertility 0.94 094  0.97 0.82 1.00 0.97 0.67 0.87 0.38 0.84 0.99 0.79
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1994. A single epidemic of Rhizoctonia
blight occurred, with a peak in severity
during the third week of June and a grad-
ual decline in disease during the remainder
of the study (Fig. 4). Significant differ-
ences in disease severity were detected on
several rating dates among cultivars,
mowing heights, or fertility levels (Table
4) but no single factor resulted in signifi-
cant effects throughout the entire study.
Cultivar x mowing height interactions on
24 and 30 June were the only significant
interactions that were detected among
factors (Table 4).

Significant differences in disease sever-
ity among cultivars were not detected until
24 June when significantly more disease
was observed in the cultivars Mojave, Re-
bel II, Falcon, and the cultivar blend Rebel
Supreme than in Kentucky 31 (Fig. 4A).
As the epidemic declined, only Mojave
continued to exhibit significantly more
disease than the other cultivars or blend.

Significantly more disease was observed
on each rating date from 16 June through
22 July in plots that received 48.8 kg N
per ha per month compared with those
treated with 24.4 kg N (Fig. 4B). Data
from the nonfertilized plots were not in-
cluded in the analysis because the turf suf-
fered from a severe infection of white

blight (white patch) caused by Melanotus
phillipsii (Berk. & Broome) Singer that
interfered with the visual assessment of
Rhizoctonia blight. Only a small amount
of white patch was observed in the fertil-
ized plots.

Analysis across cultivars revealed that
turf mowed at 3.8 cm exhibited signifi-
cantly more disease on 16, 21, and 24 June
than turf mowed at 8.9 cm (Fig. 4C).
Similarly, significantly more disease had
developed in turf mowed at 6.4 cm than at
8.9 cm on 24 and 30 June. However, by 11
July growth of symptomless foliage in
plots mowed at 3.8 and 6.4 cm resulted in
disease severity being either significantly
less (at the 3.8 cm height) or not signifi-
cantly different (at the 6.4 cm height) from
disease at the 8.9 cm mowing height (Fig.
4C). Analysis of cultivar x mowing height
interactions on 24 and 30 June revealed
that among the cultivars and cultivar
blend, Mojave exhibited significantly more
disease at the 3.8 cm mowing height, and
Kentucky 31 had significantly less disease
at the 6.3 cm height than the other culti-
vars or blend on each rating date (Table 5).
No significant difference in disease sever-
ity was detected at the 8.9 cm mowing
height on either date. Within cultivars, dif-
ferences in disease severity among mow-

ing heights were not significant on 24 and
30 June except for the cultivar Mojave,
which exhibited significantly more disease
at the 3.8 cm height than at the other
heights on 24 June, and the cultivar Rebel
II, which had significantly more disease at
the 6.4 cm height on 30 June (Table 6).

DISCUSSION

Results of this study show that the se-
verity of Rhizoctonia blight in tall fescue
is significantly affected by cultivar, mow-
ing height, and nitrogen fertility. In addi-
tion, the data confirm that cultivars do not
necessarily respond equally to the effects
of fertility, and particularly mowing
height, on the intensity of symptom devel-
opment. The cultivars or blend selected for
this study were among those most com-
monly available on the retail market in
Georgia from 1992 through 1994. The dif-
ferences in susceptibility of the cultivars to
R. solani found in this study generally re-
flect those in other reports (9,10,12,13).
However, one prominent inconsistency ex-
ists. Results of a previous study indicated
that the cultivar Rebel II is moderately re-
sistant to R. solani (1) while in this study
relatively high levels of disease developed
in the cultivar. This discrepancy may be
explained in part by interactions indicating
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Fig. 2. Effect of mowing height on severity of Rhizoctonia blight among
cultivars of tall fescue in 1993: (A) 3.8 cm, (B) 6.4 cm, and (C) 8.9 cm.

Fig. 3. Effect of nitrogen (urea) applications on severity of Rhizoctonia

blight among cultivars of tall fescue in 1993: (A) no nitrogen, (B) 24.4 kg
N per ha per month, and (C) 48.8 kg N per ha per month.
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Table 2. Severity of Rhizoctonia blight within four cultivars and a cultivar blend of tall fescue main-
tained at three nitrogen levels from 1 June to 30 August 1993

Percent disease
June* August*
Cultivar or blend Kg N per ha per month* 18 25 5 14 20
Rebel 1T 0.0 96a¥ 70a 72a 74a 109a
24.4 123 a 94a 142b 2690 29.0b
48.8 141a 141b 228c 33.7b 51.0¢
Rebel Supreme? 0.0 154a 102a 102a 89a S51a
244 137 a 74a 76a 105a 109b
48.8 119a 109a 150a 18.7b 25.0c
Kentucky 31 0.0 70a 176a 115a 86a 72a
24.4 109b 11.1a 103a 156a 74a
48.8 139b 123a 11.7a 150a 103 a
Mojave 0.0 125a 102a 107a 135a 11.7a
24.4 121a  207b 218b 30.2b 3360
48.8 12.1a 248b 324c 33.1b 46.3b
Falcon 0.0 121a 107a 9.0a 62a 46a
24.4 96a 13.1a 105a 13.1b 126 b
48.8 10.7a 18.0a 139a 14.8b 19.7b

* Applied 2 June, 2 July, and 6 August 1993.

* Dates on which significant cultivar x fertility interactions were detected.

¥ Within a cultivar or blend, values in each column followed by the same letter are not significantly
different at 0. = 0.05 according to the Scott-Knott cluster analysis procedure.

z A blend of the cultivars Rebel II, Rebel Jr., and Tribute at 50%, 25%, and 25% by weight, re-
spectively.

Table 3. Severity of Rhizoctonia blight within four cultivars and a cultivar blend of tall fescue main-
tained at three mowing heights from 1 May to 30 August 1993

Percent disease

Mowing
height June* July* August*
Cultivar or blend (cm)* 11 25 2 10 16 27 5 20
Rebel 11 3.8 202 25a 45a 04a 29a 7.0a 101a 284a
6.4 27a 49a 35a 25b 49a 94a 148a 405b
8.9 64b 113b 41a 20b 47a 141b 193a 220a
Rebel Supreme? 3.8 2.1a 53a 53a 29a 39a S5la 49a 145b
6.4 25a 150b 113b 78b 82a 105a 13.7b 168b
8.9 37b 237b 127b 78b 74a 129a 143b 98a
Kentucky 31 3.8 25a 92a 47a 27a 64a 6.6a 66a 59a
6.4 21a 11.1a 92b 88b 9.2a 17.0b 11.7b 94b
8.9 37b 203b 133b 105b 16.8b 17.4b 152b 9.8b
Mojave 3.8 l4a 33a 47a S55a 70a 68a 9.0a 240a
6.4 23a 80a 121b 74a 88a 184b 200b 316a
8.9 41b 195b 127b 6.1a 141b 305c¢ 359c 36.1a
Falcon 3.8 21a 27a 29a 37a 7.0a 94a 60a 53a
6.4 27a 57a 70b 55a 84a 21.1b 133b 10.0a
8.9 53b 258b 116b 57a 11.1a 113b 141b 21.7b

¥ Mowed twice per week.

* Dates on which significant cultivar x mowing height interactions were detected.

¥ Within a cultivar or blend, values in each column followed by the same letter are not significantly
different at o = 0.05 according to the Scott-Knott cluster analysis procedure.

z A blend of the cultivars Rebel II, Rebel Jr., and Tribute at 50%, 25%, and 25% by weight, respec-
tively.

that Rebel II exhibited significant in-
creases in disease in fertilized versus non-
fertilized plots on several rating dates in
1993, and significantly higher levels of
disease in plots mowed at 6.4 cm versus
those mowed at 3.8 or 8.9 cm on 30 June
1994. The predisposing effects of fertility
and mowing height appear to play a sig-
nificant role in whether Rebel II, and other
cultivars, are considered resistant or sus-
ceptible to R. solani, and they may explain
why a cultivar such as Rebel II has not
exhibited resistance in all studies (13). The
cultivar Mojave, considered to be highly
susceptible (1), also exhibited significant
interactions with fertility and mowing
height, but in general it responded as a
highly susceptible cultivar relative to the
others tested. A cultivar such as Mojave
would appear to be an excellent candidate
as a susceptible standard in evaluations of
resistance in tall fescue to Rhizoctonia.

-Applications of urea increased the se-
verity of Rhizoctonia blight during both
years of the study. This is consistent with
the findings of Watkins and Wit (12) who
observed more than a threefold increase in
disease in plots of the cultivar Rebel
treated with 73.3 kg N per ha per month
from May through October compared with
nonfertilized plots. The significant cultivar
x fertility interactions detected in 1993 but
not in 1994 suggest that differential effects
of nitrogen on cultivar susceptibility are
inconsistent. However, development of
severe white blight disease in nonfertilized
plots in 1994 may have prevented these
interactions from being detected. The
strong possibility that the effect of nitro-
gen fertility on severity of Rhizoctonia
blight is cultivar dependent needs to be
further investigated. The results of such a
study will have a profound impact on the
development of strategies for integrated
disease management.

The effect of mowing height on severity
of Rhizoctonia blight appears inconsistent
when analyzed across culitvars. In 1993,
the greatest severity occurred at the high
mowing height, with the direct opposite
occurring in 1994, A plausible explanation
for the 1993 results is a canopy effect,
whereby a longer duration of leaf wetness
and possibly a more disease-conducive
temperature range is produced in the
deeper foliar canopy of turf mowed at 8.9
cm than in that of turf mowed at 3.8 cm.

Table 4. Significance level (P) from analysis for variance of the effects of cultivar, mowing height, and nitrogen fertility on severity of Rhizoctonia blight

of tall fescue at Griffin, Ga., in 1994

June July August

Factor 10 16 21 24 30 11 15 22 28 3 12 24 30

Cultivar 039 031 092 000 033 000 002 000 000 000 002 032 025
Mowing height 0.36 0.00 0.02 0.00 0.00 000 074 0.63 0.14 0.16 0.50 0.46 0.78
Fertility 0.71 0.01 0.02 0.01 0.00 0.00 0.63 0.00 0.13 0.31 0.55 0.86 0.78
Cultivar X mowing height 055 048 018 004 003 029 09 010 075 079 047 020 0.06
Cultivar x fertility 0.71 0.43 0.98 0.92 0.99 0.82 0.97 0.66 0.92 0.83 0.95 0.92 0.94
Mowing height x fertility 0.55 0.49 0.83 0.56 0.66 0.56 0.87 0.67 0.46 0.25 0.90 0.86 0.73
Cultivar X mowing height X fertility ~ 0.53 051 029 067 040 070 089 085 08 090 049 037 084
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The lack of an apparent canopy effect in
1994 may have resulted from rain occur-
ring on each of 28 days from 11 June
through 15 July (Georgia Station weather
summary). This may have negated the
possible differences in duration of leaf
wetness between plots mowed at the high
and low heights. In 1993, rain was re-
corded on only 11 days over the same pe-
riod.

Inconsistencies in the effects of mowing
height on Rhizoctonia blight of tall fescue
have been observed in other studies. Wat-
kins and Wit (12) reported that signifi-
cantly less disease developed on the culti-
var Rebel mowed at 2.5 cm than at 6.4 cm,
while in an earlier study Watkins et al.
(11) observed an approximately a three-
fold increase in disease on the same culti-
var at 2.5 cm compared with 6.4 cm. Yuen
et al. (13) detected a significant cultivar x
mowing height interaction, with several
cultivars, including Rebel II, exhibiting
significantly more disease than other culti-
vars at a mowing height of 3.8 cm but not
at 7.6 cm. A similar interaction occurred in
this study. Rhizoctonia blight was signifi-
cantly more severe in the cultivars Rebel II
and Mojave than in other cultivars at
mowing heights of 3.8 and 6.4 cm at the
end of the 1993 experiment. Only Mojave
exhibited more disease than the other cul-
tivars at the 8.9 cm height. In 1994, Rebel
II and Mojave again displayed more dis-
ease than other culitvars at either the 3.8
cm (Mojave) or the 6.4 cm (Rebel II)
height.

Declines in the epidemics of Rhizocto-
nia blight observed in each year of this
study are difficult to explain. In both
years, disease-conducive environmental
conditions (7) occurred during the declines
in the epidemics. Minimum ambient tem-
peratures were consistently >16°C, and
conducive durations of leaf wetness >10 h,
although not directly measured, should
have occurred due to nightly overhead ir-
rigation. In addition, the amount of host
tissue was not a limiting factor. The de-
clines may have resulted from increases in
populations of antagonistic microflora on
leaf surfaces or possibly the survival of
secondary inoculum (mycelium in foliar
lesions) may have declined after periods of
repeated wetting and drying of leaves.

Lawn care specialists in the piedmont
region of Georgia maintain tall fescue at a
minimum height of 5 cm and generally
refrain from applying nitrogen from June
through August to limit the severity of
Rhizoctonia blight (L. L. Burpee, unpub-
lished). The lack of nitrogen during this
period often results in a turf stand that has
poor color and density. The results of this
study confirm observations of increased
disease after fertilization, but cultivar x
fertility interactions in 1993 suggest that at
least one cultivar (Kentucky 31) can re-
ceive moderate amounts of nitrogen with-
out exhibiting large increases in disease. In
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Fig. 4. Epidemic of Rhizoctonia blight of tall fescue in 1994. Effect of: (A) cultivar, (B) nitrogen

application, and (C) mowing height.
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Table 5. Severity of Rhizoctonia blight among four cultivars and a cultivar blend of tall fescue
maintained at three mowing heights from 1 May to 30 August 1994%

Percent disease

24 June* 30 Junex
Cultivar or blend 38cm 6.4 cm 8.9 cm 3.8cm 6.4 cm 8.9 cm
Rebel 1T 24.2bY 324a 252a 14.1b 36.7a 182a
Rebel Supreme? 29.1b 305a 135a 225b 28.1a 152a
Kentucky 31 13.5b 11.7b 164 a 21.3b 11.7b 141a
Mojave 453 a 28.1a 17.0a 336a 30.1a 242a
Falcon 229b 236a 13.2a 17.6b 29.1a 14.1a

% Turf was mowed twice per week.

* Dates on which significant cultivar x mowing height interactions were detected.

Y Within a column, values followed by the same letter are not significantly different at o = 0.05 ac-
cording to the Scott-Knott cluster analysis procedure.

z A blend of the cultivar Rebel II, Rebel Jr., and Tribute at 50%, 25%, and 25% by weight, re-

spectively.

fact, fertilization of this cultivar may be
essential to avoid severe white patch.

Use of the 5-cm mowing height may not
be advisable for all cultivars of tall fescue
grown in Georgia. Results of this and other
studies (13) indicate that turf managers
who maintain the cultivar Rebel II will
observe more severe Rhizoctonia blight at
the 5-cm height than at heights closer to 9 cm.

ACKNOWLEDGMENTS

This study was funded in part by a grant from
the Georgia Turfgrass Foundation Trust. The
technical support of Steven R. Atkins, Samuel L.
Stephens, and D. Kyle Woodall is greatly appreci-
ated.

LITERATURE CITED

1. Burpee, L. L. 1992. Assessment of resistance
to Rhizoctonia solani in tall fescue based on
disease progress and crop recovery. Plant Dis.
76:1065-1068.

2. Burpee, L. L. 1993. A Guide to Integrated
Management of Turfgrass Diseases. Vol. I,
Cool Season Turfgrasses. GCSAA Press,
Lawrence, Kans.

3. Burpee, L., and Martin, B. 1992. Biology of
Rhizoctonia species associated with turf-
grasses. Plant Dis. 76:112-117.

4. Burpee, L. L., and Goulty, L. G. 1984. Sup-

726 Plant Disease/Vol. 79 No. 7

pression of brown patch disease of creeping
bentgrass by isolates of nonpathogenic Rhi-
zoctonia spp. Phytopathology 74: 692-694.

5. Clarke, B. B., Funk, C. R., and Halisky, P. M.
1985. Development of Festuca arundinacea
Schreb. cultivars with improved resistance to
Rhizoctonia solani Kiihn. Pages 641-646 in:
Proc. Int. Turfgrass Res. Conf., 5th. L. Le-
maire, ed. INRA Publications, Paris.

6. Horsfall, J. G., and Cowling, E. G. 1978.
Pathometry: The measurement of plant dis-
ease. Pages 119-136 in: Plant Disease: An
Advanced Treatise. Vol. 2, How Disease De-
velops in Populations. J. G. Horsfall and E. B.
Cowling, eds. Academic Press, New York.

7. Schumann, G. L., Clarke, B. B., Rowley, L.
V., and Burpee, L. L. 1994. Use of environ-
mental parameters and immunoassays to pre-
dict Rhizoctonia blight and schedule fungi-
cide applications on creeping bentgrass. Crop
Prot. 13:211-218.

8. Scott, A. J., and Knott, M. 1974. A cluster
analysis method for grouping means in the
analysis of variance. Biometrics 30:507-512.

9. Vincelli, P, Williams, D., and Powell, A. J.,
Jr. 1994. Reaction of turf-type tall fescue va-
rieties to brown patch. Biol. Cult. Tests Con-
trol Plant Dis. 9:154.

10. Watkins, J. E., Riordan, T. P, and Shearman,
R. C. 1987. Field reaction of tall fescue culti-
vars to Rhizoctonia blight, 1986. Biol. Cult.
Tests Control Plant Dis. 2:59.

Table 6. Severity of Rhizoctonia blight within
four cultivars and a cultivar blend of tall fescue
maintained at three mowing heights from 1
May to 30 August 1994¥

Mowing .
Cultivar or height w
blend (cm) 24 June* 30 June*
Rebel 1T 3.8 24.2 aY 14.1b
6.4 324a 36.7a
8.9 252a 18.2b
Rebel Supreme? 3.8 29.1a 225a
6.4 30.5a 28.1a
8.9 135a 152a
Kentucky 31 3.8 135a 213a
6.4 117 a 117 a
8.9 164a 14.1a
Mojave 3.8 453 a 336a
6.4 28.1b 30.1a
8.9 17.0b 242a
Falcon 3.8 229a 17.6 a
6.4 236a 29.1a
8.9 132a 14.1a

¥ Turf was mowed twice per week.

X Dates on which significant cultivar X mowing
height interactions were detected.

¥ Within a cultivar or blend, values in each col-
umn followed by the same letter are not sig-
nificantly different at o = 0.05 according to
the Scott-Knott cluster analysis procedure.

z A blend of the cultivar Rebel II, Rebel Jr., and
Tribute at 50%, 25%, and 25% by weight, re-
spectively.

11. Watkins, J. E., Westerholt, S. R., Riordan, T.
P, and Shearman, R. C. 1988. Tall fescue cul-
tivars evaluated for reaction to Rhizoctonia
blight (brown patch), 1987. Biol. Cult. Tests
Control Plant Dis. 3:78.

12. Watkins, J. E., and Wit, L. A. 1993. Effect of
nitrogen level and cutting height on brown
patch severity, 1992. Biol. Cult. Tests Control
Plant Dis. 8:124.

13. Yuen, G. Y., Giesler, L. J., and Horst, G. L.
1994. Influence of canopy structure on tall
fescue cultivar susceptibility to brown patch
disease. Crop Prot. 13:439-442.



