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Abstract The demethylation inhibiting (DMI)
fungicides, tebuconazole and triadimenol, both of
the triazole group, were evaluated for the control of
white rot (Sclerotium cepivorum Berk.) on onion
(Allium cepa L). Both fungicides, applied as foliar
sprays, gave a high degree of white rot control,
effecting reductions in disease of up to 85% of that
in untreated plots. When applied as a soil surface
spray immediately after sowing, tebuconazole
provided a high level of protection all season. The
greatest degree of control was obtained from a
combination of seed treatment with procymidone (a
dicarboximide fungicide), followed by foliar sprays
of either procymidone, tebuconazole, or triadimenol.
Tebuconazole was unsuitable for seed treatment,
causing high seed and seedling mortality. For
maximum control of white rot, a combination of
seed treatment and foliar sprays should be used. The
triazoles—tebuconazole and triadimenol are suitable
alternatives to procymidone for foliar sprays.
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INTRODUCTION

From the early to mid 1980s, the dicarboximide
fungicides, iprodione and vinclozolin, were
commonly used for the control of white rot on onion
(Allium cepa L.) in New Zealand. By 1983, high
levels of disease in the South Auckland province of
New Zealand indicated that these fungicides were
losing their effectiveness. In a series of field trials
commencing in 1984, it was shown (Fullerton &
Stewart 1991; Stewart & Fullerton 1991) that neither
fungicide was able to provide satisfactory control of
white rot in that district. During those trials, a
related dicarboximide, procymidone, was found to
be highly effective when used in the conventional
manner (seed treatment and foliar sprays applied
monthly (x4) after emergence) and also when used
as a single application (either as a dispersable
granule or as a spray) to the soil surface at planting
(Stewart & Fullerton 1991).

It has been shown (Slade et al. 1992) that
enhanced degradation of iprodione and vinclozolin
can be induced in the laboratory in Patumahoe clay
loam, the principal soil type of the South Auckland
vegetable growing area, following successive
applications of the fungicides. In the United
Kingdom, enhanced degradation of iprodione and
vinclozolin is considered to be the reason for failure
of these two fungicides to control white rot (Walker
1987) and is likely to be the cause of the same
problem in New Zealand. In laboratory experiments,
procymidone was shown to be more stable in the
soil than were both iprodione and vinclozolin (Slade
et al. 1992). Although this evidence suggests that it
may be less prone to enhanced degradation than
iprodione and vinclozolin, its performance in the
longer term is unknown. In order to reduce the
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selection pressure for procymidone-degrading
microorganisms in the soil, and also to reduce the
risk of fungicide resistance, it is desirable to be able
to use fungicides of different chemical groups. This
paper reports the results of a trial examining two
demethylation inhibiting (DMI) fungicides of the
triazole group, tebuconazole and triadimenol, for
the control of white rot on onion.

MATERIALS AND METHODS

The trial was carried out on Patumahoe clay loam
soil on a commercial property at Pukekohe, South
Auckland, New Zealand on a site with a known
history of white rot disease.

The fungicides used in the trial were: thiram as
Thiram 80WP (Nufarm Ltd, Auckland);
procymidone as Technical Grade procymidone for
seed treatment, and as Sumisclex 25F for foliar
sprays (ICI CropCare, Nelson); tebuconazole as
Folicur 250 EC (Bayer NZ Ltd, Christchurch); and
triadimenol as Cereous 250 EC (Bayer NZ Ltd,
Christchurch).

The treatments applied are shown in Table 1.
Thiram was included in all treatments as a seed
dressing to protect against damping-off fungi.
Iprodione was included as a seed treatment, for
comparison, because it is still commonly used in
commercial practice. All seed treatments were

applied in the form of a commercial seed pellet
prepared by Coated Seeds Ltd, Sockburn,
Christchurch, New Zealand.

A "row and column" design (John 1987) of 13
treatments x 9 replicates was arranged so that each
treatment occurred once in each column. Each
replicate (= column) consisted of a single bed of
onions containing 13 plots each of 4 m and separated
by 1 m bare soil between plots. Each plot contained
6 rows of onions c. 25 cm apart. Beds were c. 1.6 m
centre to centre.

Planting was carried out using a Stanhay
precision seeder, set to deliver seeds at c. 36 mm
apart, providing a planting density of 500 plants/
plot. Tebuconazole as a soil spray (Treatments 10,
12) was applied in a narrow band c. 100 mm wide
above each drill row immediately after planting, as
a timed application using a knapsack at constant
pressure and output. The application rate was
equivalent to 225 litres of spray mix per bedded ha.
Foliar sprays were applied by knapsack using a
timed application to give an equivalent rate of spray
of 1000 litres per bedded ha.

The trial was planted on 28 June 1989.
Emergence counts were made in all plots on 24
August, 8 weeks after planting. At fortnightly
intervals thereafter, all plots were inspected and
white rot affected onions counted and removed.
The first foliar spray was applied on 24 August (8

Table 1 Fungicide treatments applied in a field trial at Pukekohe, South Auckland, New Zealand
for the control of onion white rot (Sclerotium cepivorum) (1989/90).

Treatment

1
2
3
4
5
6
7
8
9
10
11
12
13

Seed1

Chemical

iprodione
procymidone
-
procymidone
procymidone
procymidone
procymidone
tebuconazole
_
—
_
procymidone

a

Rate
(g a.i./kg

seed)

62.5
40.0

40.0
40.0
40.0
40.0
20.0

40.0

Soilb

Rate
Chemical (kg a.i./ha)

-

-
-
-
-
-
-
_
tebuconazole 0.5
—
tebuconazole 0.5
-

Foliarc

Chemical

procymidone
-
procymidone
procymidone
tebuconazole
tebuconazole
tebuconazole
_
_
tebuconazole
tebuconazole
triadimenol

Rate
(kg a.i./ha)

0.75

0.75
0.75
0.25
0.375
0.5

0.5
0.5
0.375

Number

3

3
3

3
3

aAll seed was treated with thiram (4.0 g a.i./kg seed) to protect seedlings against damping-off.
bApplied to the soil surface immediately after sowing.
cApplied at monthly intervals starting 8 weeks after sowing.


