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INTRODUCT 10N

Sprinkler irrigation of sugarbeet (Beta wvulgaris L.) is
practical in many areas of the U. 5. and its use is increasing.
Recently, fungicides have been successfuly applied through
center pivot irrigation sprinklers for control of diseases in sev-
eral crops, including powdery mildew and Cercospora leal spot
of sugarbeet (1,2). Advantages of sprinkler over conventicnal
methods of fungicide application include: l}more uniform cov-
erage, particularly on the lower plant canopy and on the under-
sides of leaves {3); 2)lower cost; 3) reduced energy requirement.

We have investigated the feasibility of sprinkler applica-

tion of fungicides for control of two major sugarbeet diseases:
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leafspot, caused by the fungus Cercospora Beticola Sacc.; and

crown rof, caused by the fungus Rhizoctonia solani Kuehn.

During periods of high temperature and humidity that favor leaf
spot development, chemical control measures have proved bene-
ficial, even where leaf spot-resistant cultivars are grown. There
are no fungicides presently registered for crown rot control in
sugarbeet but several materials with control potential have been
identified (5,6). From 1976 through 1980, we tested sprinkler
application of eight fungicides, systemic as well as protective,
for leaf spot control. In the 1979 test, we also tested sprinkler
application of three fungicides for crown rot control. This report

summarizes the results of those tests.

METHODS AND MATERIALS

Equipment. Sprays were applied through a solid set irrigation
system at 3741.5 liters/ha (400 gal/acre).  Fungicides were in-
troduced into the irrigation system at a 20 X concentiration by
means of a fertilizer injector and power sprayer. The system
was operated at 482.6 kPa (70 psi) and injection was made at
827.5 kPa {120 psi). Each plot was covered by a single sprin-
kler on a 60.9-cm riser having a 7.9 m radius adjusted to
operate in a 360° arc in the 1976 test, and in a 18  arc in
subsequent tests. Sprinkler heads were of 3.57 mm (9/64-in)
orifice.

Fungicide f{freatments. The following fungicides were tested:

50 WP methyl 1-(butylcarbamoyl)lbenzimidazole-2-0oyl carbamate
(benomyl}; N-{1,1,2,2~tetrachloroethene sulphenyl)-cylohex-4-ene
1, 2-dicarboximide(captafol), at 479.3 g/liter flowable concen-
trate; 50 WP Nm(trichloromethanesulphenyl}~cyc]ohcx—A:ene-1, 2-
dicarboximide(captan); tetrachloroisophthalonitrile{chlorothalonil},
at 500 g/liter flowable concentrate; copper ammonium carbonate,
at 479.3 g/liter flowable concentrate; copper salts of fatty and
resin acids, as 48 EC; cupric hydroxide, as 86 WP in the 1976
test and at 719 g/liter flowable concentrate in 1977 and 1978;
triphenyltin hydroxide, as 47.5 WP in 1976, 1977 and 1979, and
at 479.3 g/liter liquid concentrate in 1980. All of the above
materials, except chlorothalonil, are currently registered for use

on sugarbeet.
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Application schedules and total number of applications for

each of the tests are shown in Table 1.

Table 1. Application schedules for treatments applied with
sprinkler irrigation to contrel Cercospora leafspot
(1976-19%0), and Rhizoctonia crown  rot  (1079)
diseases of sugarbeet.

Year Date application Application Total no.
commenced interval applications

1976 15 July 7 5

1977 28 July 14 4

1978 26 July 7 7

1979 21 July 7 6

1080 28 July 7 7

Field plots. Sugarbeet cultivar, USH20, commonly grown in the
humid area of sugarbeet culture in the U. S., was used in all
tests. USH20 has intermediate resistance to ieaf spot and is
highly susceptible to crown rot. Rows were spaced at 71.1 cm

with 23 cm between plants.

Plots were circular {(0.02 ha) in the 1976 test and semi-
circular {(0.01 hal) in subsequent tests. Each test comprised 3-

5 fungicide treatments in the 2-5 randomized blocks.

Inoculation and evaluation of plots. Shortly after thinning,

dried and ground sugarbeet leaves infected with C. beticola were
applied vertically along the rows and inte the leaf rosettes with
a modified commercial tractor-mounted granule applicator (4).
By mid-August in each test, leaf spot disease incidence was

100%. In 1979, dried Rhizoctonia solani barley-grain Tnoculum

was applied on 17 July in a manner similar to that for Cerco-
spora (4. Typical crown rot symptoms appeared by 6 August.
Plots were lirrigated as needed to maintain high humidity:
3-4 times per week in 1976; weekly in 1977, 1978, 1979; once,
immediately after inoculation, in 1980.
Mean leaf spot severity in each plot was estimated in
September by grading individual plants in four 7-m sections of

row, according to an index of 0 (no symptoms) to 9 {complete
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defoliation). The four sampling sections occupied the same
relative position in each plot. Crown rot incidence was de-
termined in September by counting plants with typical crown rot
symptoms including: leaves yellowed and prostrate, petioles and
crowns blackened and rotted, dried remnants of dead plants.
An area immediately beyond the range of the sprinklers served

as the control for each treated plot.

RESULTS AND DISCUSSION

Indices for leaf spot severity in nontreated control plots
ranged from 3.3 to 5.6, indicating relatively severe disease ex-—
posure (Table 2}. A significant decrease in vyield generally is

associated with disease indices of 4 and higher (8}.

Table 2. Control of Cercospora leaf spot and Rhizoctonia crown
rot diseases of sugarbeet with fungicides applied by
irrigation sprinkler in 1976-1980.

Leaf spot index? ¥ Pctg/g/
Fungicide and rate (kg/ha) creY
1976 1977 1978 1979 1980 1979
Benomyl, 0.28 0.8 - - 0.9 2.1 8.2
0.56 - - - - 2.4 -
Captafol, 2.24 - 1.8 - - - -
Captafol+captan9/ 1.12+2.24 - - 2.1 - - -
2.24+4.48 - - 1.5 - ~ _
Chlorothalonil, 1.46 - - - 2.1 - 0.6
Copper ammonium
carbonate, 4.48 0.8 - - - - -
Copper salts of fatty
and resin acids 4.48 0.9 1.9 2.0 - - -
Cupric hydroxide, 1.68 1.1 - - - - . -
1.93 - 1.7 1.9 - - -
Triphenyltin
hydroxide 0.33 1.0 1.8 -~ 1.1 2.9 4.8
Untreated control — — 3.3 4.9 5.6 3.3 5.4 20.9
LSD .05 0.4 0.5 0.5 0.7 0.6 14.4

E/Disease index of O (no symptoms) to 9 {complete defoliation).

l—)»/No. plants with crown rot/total no. plants.

E/Results are based on means of four replicated plots in 1976-1978,
three plots in 1979, and two plots in 1980.

i
ngaptafol was applied in first four applications, captan in the
last three.
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The wuse of the fluorescent dye, Glo-Check (RinChem Co.,
Phoenix, AZ}, with the treatments indicated good spray coverage
on the upper and lower leaf surfaces and even in the crowns.
Each treatment significantly reduced disease severity below that
of the nontreated contrel. The degree of control with each treat-
ment was as good as, or in some cases better than, the degree
of control obtained in concurrent tests with conventional spray

equipment (5,6,7).

Crown rot incidence was significantly reduced by sprinkler
application of chlorothalonil and of fentin hydroxide. The degree
of control was comparable to that obtained with conventional

spray equipment (7).

Large areas of Cercospora-infected nontreated plants sur-
rounded the treated plots and severed as sources of inoculum
throughout the seascon. Consequently, lower fungicide rates and
less frequent application may provide acceptable control under
more natural conditions. The promising results of these tests,
however, warrant further studies to define appropriate rates and

schedules.
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