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ABSTRACT

Burpee, L. L., and Goulty, L. G. 1984. Suppression of brown patch disease of creeping bentgrass by isolates of nonpathogenic Rhizoctonia spp.

Phytopathology 74:692-694.

Turfgrass isolates of Rhizocionia spp., with binucleate hyphal cells
(BnR), were studied as potential antagonists of Rhizoctonia solani. Ineach
of three field experiments, creeping bentgrass developed significantly less
disease when inoculated with BnR 24 hr before inoculation with R. solani
than when inoculated with R. solani alone. Disease was not observed in
plots inoculated with BnR alone. Significant differences in suppressive
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ability were observed among BnR isolates. BnR and R. solani were isolated
from bentgrass leaves and grain inoculum that were removed from infested
plots at the termination of each experiment. Disease was not suppressed in
plots where an isolate of Epicoccum from turfgrass was substituted for
BnR.

Fungi that are similar to Rhizoctonia solani Kithn (teleomorph
Thanatephorus cucumeris (Frank) Donk), but have binucleate
rather than multinucleate (>2) hyphal cells, have been isolated
from aerial and subterranean parts of several plant species (1,6,20),
including turfgrasses (5,13,14,18). Isolates of these binucleate
Rhizoctonia spp. (BnR) from turfgrasses may be placed into two
broad taxonomic groups: BnR that fit the species concept of R.
cerealis van der Hoeven (teleomorph Ceratobasidium cereale Mur.
et Burp. [15]) and BnR that do not fit this concept (5). R. cerealis
causes yellow patch disease of several turfgrass species (5). Other
BnR have been isolated from turfgrasses showing symptoms
similar to those caused by R. solani (13). In a few instances, BnR
and R. solani have been isolated from diseased leaves and crowns of
creeping bentgrass (Agrostis palustris Huds.) and Kentucky
bluegrass (Poa pratensis L.) collected from the same site (L. L.
Burpee, unpublished). Further evidence indicating that a close
association exists between BnR and R. solani was supplied by
Martin et al (14), who isolated more propagules of BnR than
propagules of R. solani from a stand of tall fescue (Festuca
arundinacea Schreb.) with a history of R. solani infection.

Pathogenicity tests have revealed that most BnR tested, other
than R. cerealis, are nonpathogenic or weakly virulent on
turfgrasses (13,18). The inability of most BnR isolates to cause
disease indicates that the apparent close association between BnR
and R. solani does not enhance disease. However, it is possible that
isolates of BnR may suppress disease caused by R. solani. This
study was designed to test this disease suppression hypothesis.

MATERIALS AND METHODS

Three experiments were conducted consecutively. Methods used
in experiments 2 and 3 were similar to those used in experiment I,
but modifications were made on the basis of the results of the
previous experiment(s).

Experiment 1. Isolates of BnR and R. solani were collected from
turfgrasses grown in various geographic regions (Table 1). The
fungi were stored as mycelium and sclerotia on autoclaved rye grain
at —5 C. Isolates were recovered by placing three to five infested
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grains on acidified potato-dextrose agar (APDA) in petri dishes
held at 23 C for 4-5 days. Inoculum was prepared by transferring
mycelial plugs from colonies on APDA to 250-ml Erlenmeyer
flasks containing moist autoclaved rye grain (100 cm’ grain, 20 ml
H:0). Flasks were incubated for 2 wk at 23 C. Infested grain was
then removed and macerated in a food blender for about 30 sec on
the chop cycle, then taken to the field.

The experiment was conducted on a 5-yr-old stand of creeping
bentgrass cultivar Penncross maintained at the University of
Guelph Horticultural Research Station, Cambridge, Ontario.
Mowing, fertilization, and irrigation schemes were similar to those
prescribed for bentgrass golf putting greens (2). Bentgrass was
inoculated with BnR isolates Bn 154, Bn 165, or Bn 190 24 hr before
inoculation with R. solani isolate Rh 40. About 25 cm’ of chopped
grain inoculum of each BnR isolate was distributed by hand over
circular plots 16 ¢m in diameter surrounded by plastic cylinders 10
cm tall. Plots infested with isolate Rh 40 and/or a BnR isolate
served as individual treatments. Plots of uninoculated bentgrass
and bentgrass treated with uninfested autoclaved rye grain served
as controls. Immediately after inoculum was dispersed, plots were
sprayed with 20 ml of water and covered with wooden frames 300 X
100 X 15 cm overlain with 4-mil transparent plastic sheeting (8).
The frames were removed after 24 hr and about 20 cm® of Rh 40
inoculum was placed in the center of each plot. Plots were then
sprayed with 20 ml of water and recovered with the wooden
incubation frames. Temperatures were monitored by placing
thermograph sensors under two of the incubation frames.
Treatments were arranged in a randomized complete block design
with four replicates.

TABLE 1. Origin of Rhizoctonia isolates used in the study of brown patch
suppression on creeping bentgrass

Date
Isolate Species Host or source  Geographic origin isolated
Bn 4 BnR*® Agrostis Ohio 1974
Bn 154 BnR Stenotaphrum  Texas 1979
Bn 165 BnR Poa Pennsylvania 1980
Bn 190 BnR Agrostis Ontario, Canada 1982
Rh 40 R. solani Lolium Pennsylvania 1977
(AG4)
Rh 41 R. solani Agrostis Pennsylvania 1977
(AGS)

*BnR = Rhizoctonia sp. with binucleate hyphal cells.
"AG = anastomosis group.



Disease severity (percent necrotic leaf tissue per plot) was
estimated 6 and 8 days after inoculation with Rh 40, using the
Horsfall-Barratt rating system (12). Percent disease values were
subjected to analysis of variance and means were statistically
separated using Duncan’s modified (Bayesian) least significant
difference test (19). Leaf tissue samples and fragments of grain
inoculum were collected when the experiment was terminated. The
material was washed for | hrin running tap water, blotted dry, and
placed on APDA in petridishes stored at 23 C. Fungi growing from
the samples were identified after 5-10 days of incubation.

Experiment 2. Experimental design and inoculation techniques
were the same as those described in experiment I, except an
additional control treatment consisting of plots treated with
uninfested autoclaved rye grain plus Rh 40 inoculum was included.
This treatment was evaluated to determine if rye grain not infested
with BnR influenced disease caused by Rh 40. Disease severity was
estimated at 24-hr intervals after inoculation with Rh 40. Fungi
infesting leaf tissue samples and fragments of grain were isolated as
described in experiment 1.

Experiment 3. To determine the influence of different isolates of
Rhizoctonia on disease suppression, experiment 2 was repeated
using BnR isolates Bn4and Bn 165and R. solaniisolates Rh40and
Rh 41 (Table 1). The effect of a common turfgrass epiphyte on
disease caused by R. solani was evaluated by substituting anisolate
of Epicoccum sp. for a BnR isolate in one treatment.

RESULTS

Experiment 1. Over the 8-day experimental period, mean day
and night temperatures within the incubation chambers were 29.5
and 22.5 C, respectively. Disease severity was significantly (P =
0.05) lower in plots infested with BnR isolates plus Rh 40 than in
plots infested with Rh 40 alone (Fig. 1) 6 and 8 days after
inoculation. Isolates Bn 154 and Bn 165 provided a significantly (P
= (.05) greater degree of disease suppression than isolate Bn 190.
Disease did not develop in plots infested with isolates of BnR alone.
BnR and R. solani were isolated from washed leaf and grain
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Fig. 1. Disease severity on creeping bentgrass cultivar Penncross inoculated
with isolates of binucleate Rhizocronia spp. (Bn 154, Bn 165, and Bn 190)
and Rhizoctonia solani (Rh 40). Bentgrass was inoculated with binucleate
isolates 24 hr before inoculation with R. solani. Bars with the same letter do
not represent significantly different (P= 0.05) results according to Duncan’s
modified (Bayesian) least significant difference test.
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Fig. 2. Disease progress on creeping bentgrass cultivar Penncross
inoculated with nonpathogenic isolates of binucleate Rhizocronia spp. (Bn
154, Bn 165, and Bn 190) and Rhizoctonia solani (Rh 40). Bentgrass was
inoculated with binucleate isolates 24 hr before inoculation with R. solani.
DLSD values at P=0.05 for days 3-7 were 2.18, 14.05, 20.37, 24.94, and
15.62, respectively.
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Fig. 3. Disease progress on creeping bentgrass cultivar Penncross
inoculated with nonpathogenic isolates of binucleate Rhizoctonia spp. (Bn
4and Bn 165), R. solani (Rh40and Rh41),and an Epicoccum sp. Bentgrass
was inoculated with binucleate isolates and Epicoccum 24 hr before
inoculation with R. solani. DLSD values at P = 0.05 for days 2-8 were
11.73, 8.47, 19.27, 22.31, 25.25, 27.00, and 20.34, respectively.
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samples collected from the plots 9 days after inoculation with Rh
40.

Experiment 2. Mean day and night temperatures within the
incubation chambers were 34.0 and 25.5 C, respectively. Foliar
necrosis was observed 3 days after inoculation with Rh 40. From
days 3—7, disease severity was significantly (P=0.05) lower in plots
infested with BnR isolates plus Rh 40 than in plots infested with Rh
40 alone (Fig. 2). Disease severities were not significantly (P=0.05)
different among plots infested with the various BnR isolates plus
Rh 40. Disease did not develop in plots infested with isolates of
BnR alone. BnR and R. solani were isolated from washed leaf and
grain samples collected from the plots 9 days after inoculation with
Rh 40.

Experiment 3. Day and night mean temperatures within the
incubation chambers (over 8 days) were 30 and 21 C, respectively.
Five to 8 days after inoculation, Rh 40 caused significantly (P =
0.05) more disease than Rh 41 (Fig. 3). Disease severity was
significantly (P = 0.05) lower in plots infested with the R. solani
isolates plus the BnR isolates than in plots infested with the R.
solani isolates alone. The presence of Epicoccum in plots infested
with Rh 40 had no significant effect on disease severity. Isolate Bn
165 had a significantly (P = 0.05) greater suppressive effect on
disease caused by Rh 40 than did isolate Bn 4. Foliar necrosis was
less evident in all plots because of growth of symptomless turfgrass
foliage 8 days after inoculation with Rh 40 or Rh 41. Disease did
not develop in plots infested with isolates of BnR alone or
Epicoccum alone. BnR and R. solani were isolated from washed
leaf and grain samples collected from plots 10 days after
inoculation with Rh 40 or Rh 41. Epicoccum was isolated from
washed grain but not from washed leaf samples.

DISCUSSION

Infestation of creeping bentgrass with nonpathogenic isolates of
BnR resulted in significant (P = 0.05) suppression of brown patch
disease in all three experiments. Among experiments, variation in
the severity of disease caused by isolate Rh 40 and variation in the
degree of suppression induced by isolates of BnR were probably
attributable to uncontrolled differences in incubation
temperatures. The relatively low disease severity ratings recorded
during experiment 3 are attributed to temperatures increasing to 40
Condays 1,2, 5, 6,and 7. However, disease suppression induced by
isolates Bn 4 and Bn 165 was still observed.

The mechanism by which BnR isolates suppress brown patch can
only be surmised. Observations of pairings among BnR and R.
solani isolates in culture indicate that the BnR isolates used in this
study are not hyperparasitic and they do not inhibit R. solani
through antibiosis (L. L. Burpee, unpublished). However, other
BnR isolates may be hyperparasites. Observations of hyphal
interactions among more than 100 isolates of BnR and R. solani,
recovered from turfgrasses and other plants, revealed that one BnR
isolate, from soybean root, parasitized other isolates by producing
hyphae that curled around host hyphae (L. L. Burpee,
unpublished). This type of parasitism was similar to that reported
by Butler (7) for an isolate of R. solani.

In the absence of hyperparasitic and antibiotic effects, nutrient
competition and/ or host-induced resistance (9) would appear to be
plausible mechanisms of disease suppression caused by BnR
isolates. The ability to isolate BnR from symptomless leaves of
creeping bentgrass 8-10 days after inoculation indicates that
hyphae of these fungi colonize leaf surfaces. Because growth and
infection cushion formation by R. solani are influenced by host
exudates (10), it is possible that competition between R. solani and
BnR for leaf exudates would result in disease suppression. A
nutrient-competition theory has been used to explain antagonism
of Botrytis cinerea on leaf surfaces by bacteria and yeasts (4,11).

Nutrient competition between R. solani and epiphytic fungi,
other than BnR, may also result in disease suppression. Frequent
isolation of Epicoccum spp. from symptomless turfgrass leaves
indicates that these fungi are common epiphytes (L. L. Burpee,
unpublished). However, results from experiment 3 indicate that
inoculation of creeping bentgrass with a turfgrass isolate of
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Epicoccum does not suppress brown patch. The isolate could not
be recovered from leaf tissue 10 days after inoculation, indicating
that it did not colonize the phyloplane well. These observations
support the theory that spores of Epicoccum spp. seldom germinate
and colonize nonsenescent tissue (3).

BnR occur widely in nature. Isolates have been recovered from
such diverse sources as the rhizospheres of rye and soybean in
Florida (16), peanut seed and roots of corn, snap bean, southern
pea, cucumber, onion, and lima bean in Georgia (20), flax seedlings
in Minnesota (1), turfgrasses in Pennsylvania (18), and hypocotyls
of white beans in Ontario (W. McFadden, personal
communication). To date, these fungi have been examined only as
potential plant pathogens (1,6,17,18,20). Results presented here
indicate that, under experimental conditions, nonpathogenic
isolates of BnR can suppress turfgrass disease caused by R. solani.
Given the apparent ubiquitous nature of BnR, it is quite possible
that a similar but less intense suppression may occur under natural
conditions over a wide variety of plant species.
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