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ABSTRACT

Percich, J. A. 1989. Comparison of propiconazole rates for control of fungal brown spot of

wild rice. Plant Disease 73: 588-589.

Wild rice (Zizania palustris ‘K-2") was inoculated with conidial suspensions of Bipolaris oryzae.
Propiconazole was applied at 124, 186, and 247 g a.i./ha at boot and heading and 247 and
308 g a.i./ha at boot only. Plants treated with 124 g a.i./ha twice or 308 g a.i./ha once did
not have significant (P = 0.05) yield increases or decreased disease severity when compared
with the nontreated control. Plants treated with either 186 or 247 g a.i./ha at boot and heading
had average significant yield increases of 54 and 87%, respectively. Only one application of
propiconazole at 247 g a.i./ha resulted in a significant yield increase of 61% above the control.
With the exception of the treatments at 124 and 308 g a.i./ha (phytotoxic), propiconazole
reduced leaf infection by 80, 89, and 80% on the flag, F-1, and F-2 topmost leaves, respectively,

when compared with the control.

Wild rice (Zizania palustris L.) is
grown commercially on 11,129 ha in
Minnesota and California (11). Fungal
brown spot (FBS) of wild rice caused
by Bipolaris oryzae (Breda de Haan)
Shoem. (=Cochliobolus miyabeanus (I1to
& Kuribayashi) Drechs. ex Dastur) is
destructive in cultivated paddies in
Minnesota (1,5) but not in California.
Yield reductions associated with FBS
have been quantified (6,7). Significant
disease control can be achieved by the
use of mancozeb (6), chlorothalonil,
and/or iprodione (7,8). It has been
demonstrated that B. oryzae can become
tolerant to high concentrations of
mancozeb in the laboratory (4). How-
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ever, mancozeb is currently the only
registered fungicide for FBS control on
cultivated wild rice in Minnesota.

In 1985, 1986, and 1987, the efficacy
of propiconazole at various rates in
controlling FBS was studied at the
University of Minnesota North Central
Experiment Station in Grand Rapids.
Propiconazole, a systemic fungicide
having ergosterol-biosynthesis inhibiting
properties (2), has demonstrated efficacy
against many representative species in
the Ascomycetes, Deuteromycetes, and
Basidiomycetes (10). This is the first
report of the effects of propiconazole at
various rates on yield and control of FBS
on cultivated wild rice.

MATERIALS AND METHODS

Wild rice seed, cultivar K-2, obtained
from a commercial grower was stored
in water at 2 C for 6 mo and then sown
during the first week of May in 1985,
1986, and 1987. Experimental paddies
were fertilized with 33.7 kg N/ha applied

as urea and incorporated using a Roto-
tiller. The seed was sown by hand-broad-
casting at 11.25 kg/ha in 1.5 X 2.1 m
plots. A second fertilization urea at 3.4
kg N/ha was made during the boot stage
of plant development. Plots were sprayed
with diazinon at 1.12 kg/ha 30 days after
planting to control leaf miner (Eribolus
longulus Loew) and with malathion at
1.12 kg/ha at early milk stage of grain
development to control riceworm
(Apamea apamiformis Guenee) (9).

Experimental design. A randomized
complete block design with six replicates
was used. Plant density in each plot was
adjusted to 23 plants/m2. Most plants
produced approximately three tillers.
Grain was hand-harvested from a 1.2 X
1.8 m area when the plants were at the
50% darkened grain (ripe) stage of plant
development.

Inoculation. Isolates of B. oryzae were
collected from lesions on cultivated wild
rice plants in Minnesota, maintained on
Difco potato-dextrose agar (PDA) slants
at 24 C, and cycled through wild rice
plants in the greenhouse to ensure
pathogenicity. Cultures were reisolated
from lesions on the infected plants and
were single-spored. They were then
maintained on PDA at 4 C in the dark.
A grain culture medium consisting of oat,
wheat, and rye (1:1:1) seed was placed
in galvanized trays (30 X 20 X 10 cm)
lined with aluminum foil and soaked for
12 hr in distilled water. After decanting
the water, the trays were covered with
aluminum foil and autoclaved at 121 C
for 2 hr. Mycelial plugs from several
isolates of B. oryzae were added and the
medium was incubated at 24 C for 3 wk



Table 1. The effect of various rates of propiconazole on the yield and disease severity of wild rice cultivar K-2 infected with fungal brown
spot caused by Bipolaris oryzae in 1985, 1986, and 1987

Fungicid

T a% e ¢ Growth stage Yield (kg/ha)y Percent disease severity Average percent
(ga.i./ha) at application 1985 1986 1987 1985 1986 1987 disease severity

124 Boot and heading 319 a 320a 339 a 2/6/407 3/8/30 4/5/30 3/6/33

186 Boot and heading 315a 503 b 454 b 2/5/20 1/4/17 1/4/19 1/3/18

247 Boot and heading 508 ¢ 617 c 690 ¢ 1/3/5 1/2/4 1/4/4 1/3/4

247 Boot 407 b 493 b 491 b 2/2/15 1/3/15 1/3/15 1/3/15

308 Boot 332 a 344 a 304 a 1/2/10 1/2/10 1/2/18 1/2/13
Control 359 a 299 a 324 a 5/50/50 8/20/80 5/20/60 6/30/63

yMeans in each column followed by the same letter are not significantly different at P = 0.05 according to Duncan’s multiple range test.

2Flag/F-1/F-2 leaves (from top down).

and then spread to dry in the laboratory
(24 C).

One liter of bulked grain culture
inoculum containing five isolates of B.
oryzae was mixed with 3 L of water
immediately before inoculation. The
resulting condial suspension was sieved
through a 300-um (U.S. Standard Sieve
Series No. 50, W. S. Tyler Co., Mintor,
OH) screen and adjusted with water to
a concentration of 1 X 10 condia/ml.
Each disease-free plot was inoculated
using a backpack sprayer (Hudson
Stainless Steel Suprema 67376, H.D.
Hudson Mfg. Co., Chicago, IL) at 4.2
X 105N/ m? at a height of 30-40 cm above
the plants. Inoculations were usually
made by 2000 hr on a day free of pre-
cipitation and with expected night
temperatures of 18-23 C. An overhead
misting system consisting of Maxijet
nozzles (0.15-cm-diameter orifice)
(Thayer Industries, Inc., P.O. Box 1849,
Dundee, FL) was timer-activated for 12
hr after inoculation to provide intermit-
tent moisture (on 12 3-min periods per
hr) uniformly over the plots for 3 days.
An electric motor and piston pump
provided 3.4 X 106 N/m? to move the
water from a large reservoir to the
nozzles. Each nozzle delivered 1.9 L/
cycle at 2.1 X 105 N/m?2. The distance
between the nozzles was 6.95 m
diagonally and 8.23 m front and back.
The height of the nozzles was adjusted
with plant growth.

Fungicide application. Propiconazole
(Tilt, 3.6EC, Ciba-Geigy Corp., Greens-
boro, NC) was applied at 124, 186, 247,
and 308 g a.i./ha. The fungicide was
applied with a CO,-pressurized sprayer
that delivered 300 ml of material at
1.7 X 15 N/m per plot (331 L/ha). The
chemical was applied either once at boot
or again 14 days later at the heading stage
of plant development. The control was
sprayed with water only.

Yield and disease severity assessment.
Each plot was hand-harvested. The
plants were counted and the grain was
threshed, dried at 90 C, dehulled, and
weighed. Treatment means were
compared by Duncan’s new multiple

range test. The percentage of diseased
leaf area was recorded four times during
the growing season for each plot with
the aid of standard area diagrams (3) for
Septoria leaf blotch (key no. 1.6.1).
Disease ratings recorded for the flag,
F-1, and F-2 topmost leaves were
expressed as the percent of leaf area
covered by lesions.

RESULTS AND DISCUSSION

Each year, propiconazole at 124 g
a.i./ha had no significant (P = 0.05)
effect on yield (Table 1). Also, the
severity of FBS on the flag, F-1, and
F-2 topmost leaves was greater than in
other fungicide treatments.

In 1986 and 1987, propiconazole
application of 186 g a.i./ha at both boot
and heading stages of development
resulted in increased yields (P = 0.05)
of 68 and 40%, respectively, when
compared with the control (Table 1). In
1985, a combination of poor seed
germination (20%), requiring selected
transplanting, and storm and bird
damage may have contributed to yields
that were generally lower in the fungicide
treatments at 186 and 247 g a.i./ ha.

When applied at 247 g a.i./ha during
the 3 yr, propiconazole significantly
increased yields (Table 1). Plants treated
at both boot and heading produced
significantly higher yields than other
treatments. Yield increases of 42, 106,
and 113% over the control occurred in
1985, 1986, and 1987, respectively. The
average FBS over the 3-yr period on the
flag, F-1, and F-2 topmost leaves were
1, 3, and 4%, respectively, when
compared with an average 6, 30, and 63%
for the control (Table 1). Plants receiving
a single propiconazole application of
247 g a.i./ha during boot produced an
average yield significantly greater than
the control (average of 59%) in 1986 and
1987. Disease severity ratings on the flag,
F-1, and F-2 topmost leaves averaged 1,
3, and 15%, respectively, for the 3-yr
period (Table 1).

A single application of propiconazole
at 308 g a.i./ha at boot did not
significantly affect yield (Table 1).

Phytotoxicity characterized by tissue
death at the site of fungicide application
occurred 5 days after application at the
124 g a.i./harate. However, the fungicide
did inhibit pathogen development, as
shown by lower FBS, when compared
with both the control and the rates of
186 and 247 (at boot only) g a.i./ha over
the 3-yr period (Table 1).

In summary, consistent significant
control of FBS on cultivated wild rice
throughout the season under controlled
epidemic conditions was achieved by the
application of propiconazole at 247 g
a.i./ha at boot alone and/ or at both boot
and heading.
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