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Short communication

Soil solarisation: a cultural practice to reduce viability
of sclerotia of Sclerotinia sclerotiorum in New Zealand soils
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Abstract Soil solarisation reduced the viability of
sclerotia of Sclerotinia sclerotiorum which were
buried in the soil at a depth of 10 cm in three field
trials (Lincoln 1997, 1998; Blenheim 1998).
Solarisation for 8 weeks (Lincoln and Blenheim
1998) had a greater effect than for 4 weeks (Lincoln
1997). Sclerotial viabilities in solarised plots were
reduced to 52% (Lincoln 1997), 8% (Lincoln 1998),
and 0% (Blenheim 1998) compared to 95, 53, and
89% for non-solarised plots, respectively. Average
maximum temperatures recorded for solarised plots
over the trial periods ranged from 33 to 35 °C, tem-
peratures were c. 8-10°C lower in non-solarised
plots. The potential for using soil solarisation to re-
duce levels of S. sclerotiorum sclerotia in New Zea-
land horticultural soil is discussed.
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INTRODUCTION

Sclerotinia sclerotiorum (Lib.) de Bary attacks a
wide range of crop species in temperate and
subtropical areas of the world. The pathogen can
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remain viable in the soil for 2-5 years, although it
has been shown that sclerotial populations decline
over time (Alexander & Stewart 1994). However,
intensive cropping with plants susceptible to
Sclerotinia has resulted in the build up of sclerotial
numbers in the soil. Since the risk of disease in
susceptible crops is proportional to levels of initial
inoculum, management strategies should aim to
reduce numbers of viable sclerotia in the soil e.g.,
by soil fumigation, the use of sclerotial parasites, or
soil solarisation (Katan 1981; Ben-Yephet 1988;
Cartia 1996; Monaco et al. 1998).

Soil solarisation in Israel, Italy, and Australia
reduces the viability of sclerotia of S. sclerotiorum
(Porter & Merriman 1985; Ben-Yephet 1988; Cartia
& Asero 1994). In this paper, we report on three field
trials which examine the effect of soil solarisation
on sclerotial viability of S. sclerotiorum in New
Zealand.

MATERIALS AND METHODS

Trial 1 was conducted during the 1996/97 growing
season at Lincoln University, Canterbury and Trials
2 and 3 were conducted during the 1997/98 growing
season at Lincoln University, and at the Marlborough
Research Centre, Blenheim, respectively.

Preparation of inoculum
Sclerotinia sclerotiorum (G18), isolated from in-
fected cabbage tissue, was grown on potato dextrose
agar (PDA) for 5 days at 20°C (12 h light and 12 h
dark). Four mycelial discs (5 mm diameter) were cut
from the colony and transferred to a 250 ml conical
flask containing sterilised wheat (autoclaved at
121 °C, 15 psi, for 30 min on two consecutive days).
Inoculated flasks were incubated at 20°C for 4 weeks
after which the wheat was transferred to a sieve,
washed in running tap water and dried overnight on
a tray at room temperature (c. 20°C). The following
day, sclerotia were separated from the wheat and
those with a complete rind and uniform in size (4—
5.6 mm diameter) were selected for experimentation.
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Trial design and methodology
Experiments were laid out in a randomised block
design with eight plots (plot size 3 m x 3 m with 1 m
between plots) in four beds at Lincoln University and
eight plots along a single bed at Blenheim. Trial 1,
Lincoln lasted for 4 weeks (8 January-11 February
1997) and Trials 2 and 3 for 8 weeks (8 December
1997-2 February 1998, Lincoln and 15 December
1997-9 February 1998, Blenheim). For each trial,
four of the eight plots were selected at random and
solarised. The remaining four plots were not treated
and acted as the non-solarised controls.

Before solarisation, all plots were inoculated with
sclerotia. Three polyester mesh bags (URE Pacific
85 (impore size, 10 x 10 cm) containing 50 sclerotia
each, with markers attached to the bags to aid
recovery, were transferred to each plot c. 60 cm apart
and at a depth of 10 cm. Plots were then irrigated to
saturation, compacted, and levelled. Clear polythene
sheet (Permethane Plastics, 50 (j.m thick) was laid
over the surface of plots to be solarised and the four
sides of the sheet were secured tightly by burying
them in the soil to a depth of 10-15 cm. The non-
solarised plots were irrigated twice a week and kept
completely free of weeds (weeds were not a problem
in the solarised plots). For each trial, a temperature
sensor (Tiny Tag, 35 mm temperature logger,
Energy Engineering Ltd, Auckland, New Zealand),
enclosed in a plastic container and wrapped in a
polythene bag, was placed in a solarised and non-
solarised plot at a depth of 10 cm. The temperature
probes were programmed to record temperatures
every 30 min for Lincoln 1997 and every 3 h for
Lincoln and Blenheim 1998 trials.

At the end of each experiment, the bags were
retrieved from the plots and washed thoroughly
under running tap water to remove adhering soil. The
sclerotia were surface sterilised with 2.5% sodium

hypochlorite (NaOCl) for 1 min, washed in distilled
water, cut into halves and each half transferred to a
drop (10 mm diameter) of PDA in a Petri dish.
Dishes were incubated at 20°C for 5 days and the
number of colonies recorded. The viability of
sclerotia from the field was compared with that of
sclerotia from the same source, held in Universal
bottles at 20°C for the same time period.

Statistical analysis
The viability of sclerotia recovered from each bag
was expressed as a percentage of the initial number
of sclerotia buried. Percentages were angular
transformed to yield symmetric and normal data.
Least significant differences (LSD) were calculated
to indicate the probability of significant differences
between the treatments. All statistical analyses were
performed using Genstat 5 (Release 4.1, IACR-
Rothamsted).

RESULTS

Sclerotia from vials incubated at 20°C, remained at
100% viability. In all experiments, solarisation re-
duced the number of sclerotia recovered from the
sample bags compared with the non-solarised treat-
ment (P < 0.05). Since 99.9% of the sclerotia that
were retrieved from the sample bags were also vi-
able, only the percentage viability data is presented
in Table 1.

The difference in percentage sclerotial viability
between solarised and non-solarised plots was
significant (P < 0.05) for the 1997 trial and highly
significant (P < 0.01) for the 1998 trials (Table 1).
In 1997, Lincoln, mean sclerotial viability was
reduced from 95 to 52% by solarisation, however
variability between replicate solarised plots was high

Table 1 Effect of soil solarisation on sclerotial viability of Sclerotinia sclerotiorum in three field
trials. (Percentage sclerotial viability = mean of three replicate bags each containing 50 sclerotia.
Angular transformed data in parentheses.)

Treatment

Control
Solarised
Non-solarised
LSD (P< 0.05)
LSD (P< 0.05)
1997 cf. 1998

Percentage sclerotial viability
Lincoln 1997

100
52
95
41
28

(90.0)

Lincoln 1998

100 (90.0)
(46.7)P<0.05 8 (14.4) P< 0.01
(77.3)
(28.0)
(20.1)

53 (46.5)
20 (15.3)

Blenheim 1998

100 (90.0)
0 (0.0) P< 0.001
89 (71.3)
6 (5.9)


