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Sprout suppression in sweetpotato roots
following immersion in sodium hypochlorite solutions
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Abstract The effect of varying sodium
hypochlorite (NaOCl) concentrations and immersion
times on sprout suppression in sweetpotato (Ipomoea
batatas (L.) Lam.) roots was examined. Treatments
included immersion times of 20, 60, and 180 min
by solutions containing 0, 0.33, 1.0, 3.0, and 9.0%
NaOCl by volume, in all combinations. The aim of
the experiment was to find combinations of NaOCl
concentrations and immersion times that would
minimise sprout production while maintaining root
quality. Root quality was defined by the frequency
of surface lesions and weight loss during storage.
Sprout production was significantly (P < 0.05)
reduced, but at the expense of root quality. No
combination of factors gave comprehensive sprout
inhibition while maintaining root quality at an
acceptable level.
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INTRODUCTION

Sprout production is an important economic
consideration in commercial sweetpotato (Ipomoea
batatas (L.) Lam.) cropping. At planting time,
vigorous and plentiful sprout production is required
to minimise the cost of propagation material.
However, sprout growth decreases the quality and
value of roots for fresh market sales. Sprouting is
generally controlled by manipulating the
temperature and humidity under which the crop is
stored. Immediately following harvest, a 7-day
curing period at 30°C and relative humidity of 85-
90% precedes long-term storage at 13-16°C and
relative humidity of 85-90% (Walter & Schadel
1982). Stored seed roots may be treated to encourage
sprout growth under conditions similar to those for
curing, before placement in propagation beds (Hall
1993).

Management of sprout growth under ambient
storage conditions of temperature and humidity
would be a valuable tool as many New Zealand "on
farm" stores do not have temperature and humidity
control. On the local market, sprout control would
slow the introgression of cultivars without Plant
Variety Rights into the wider growing community,
allowing developers to control new cultivars. Sprout
suppression would also be useful for produce in
transit as exports to the northern hemisphere require
shipping through equatorial conditions that promote
sprouting. Some countries have import restrictions
on plant material that can be used for propagation
(R. Ivess pers. comm.).

Control of sprout production in potato and
sweetpotato has been examined using a number of
treatments. Sodium hypochlorite immersion for
varying concentrations and times has been explored
forpotatoes(Bedi& Genet 1977; Wood etal. 1977).
For sweetpotato roots, CIPC (iso-propyl-N-
chlorophenyl carbamate) (Kushman 1969), gamma
irradiation (Bonsi & Loretan 1988), napthaleneacetic
acid (NAA) (Paton & Scriven 1989), and thiourea
(Schlimme 1966) all suppressed sprouting to some
degree.
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This study examines the use of sodium
hypochlorite (NaOCl) to reduce sprouting in
sweetpotato as such a treatment would also surface
sterilise the root (Shetty & Dwelle 1990). In present
commercial practice chlorine is added to the wash
water to decrease the incidence of disease. Sterile
root surfaces lower the risk of post-harvest infection,
improve root appearance, and assist with export
restrictions, however sodium hypochlorite at certain
concentrations has a phytotoxic effect on the surface
cells of potatoes resulting in the death of existing
sprouts and reduced sprout production (Robertson
et al. 1987). The potential of a modified washing
regime to reduce sprout production is investigated.
Although complete sprout inhibition would be ideal,
partial control would be a useful compromise. Any
treatment must leave fresh produce suitable ana
attractive for human consumption.

Cultivars differ significantly in the rate and
numberof sprouts produced. Thecultivar'Owairaka
Red' used in this study comprises 80-90% of the
total crop in New Zealand, and has prolific sprout
production (Lewthwaite 1991). In New Zealand,
sweetpotato is known as kumara and is a significant
traditional crop.

MATERIALS AND METHODS

The experiment was carried out as a complete
factorial design with two factors—NaOCl
concentration and immersion time. The five
concentrations of NaOCl used were 0, 0.33, 1.0,
3.0, and 9.0% by volume. A trace of liquid detergent
was added as a wetting agent. Three immersion
times, 20, 60, and 180 min, were considered. Each
of the 15 treatments was replicated five times. Each
replicate contained five similar-sized roots of the
sweetpotato 'Owairaka Red'. Roots were washed
free of soil, immersed in the treatment solution, then
rinsed in fresh water. Before storage, the roots were
dipped in a fungicide solution of Botran (dichloro-
nitroanaline) at recommended rates (1.5 g/litre),
before being air dried and then weighed. Non-
immersed roots were included in the experiment as
an untreated control. The day following treatment,
the roots were graded for surface lesions caused by
the corrosive effect of the NaOCl solutions. The
lesion scale had five grades: (0) no lesions, (1) 1 or
2 lesions on some roots, (2) 1 or 2 lesions on most
roots, (3) scattered lesions on most roots, and (4)
multiple lesions on every root. Roots were grouped
as replicates in multi walled paper bags and stored at

20°C with relative humidity maintained at 90% for
4 months. Sprout numbers and root weight loss
were recorded fortnightly on each root. Sprouts
longer than 1 mm were defined as emerged.

Results were analysed as a complete replicated
design using the analysis of variance procedure in
the Genstat statistical package. Quadratic response
surfaces were fitted to the table of means. The fitted
surface was used to predict the values of lesion
scores, weight losses, and sprout numbers for a
range of combinations of the two factors—
concentration and immersion time.

RESULTS AND DISCUSSION

As all of the roots in the treated and untreated
controls were sprouting by the final evaluation
(after 102 days of storage), the last assessment has
been used to demonstrate treatment effects for both
sprout production (Table 1) and weight loss (Table
2). Lesion scores presented (Table 3) were recorded
at the initial evaluation, 24 h following treatment

Table 1 Sweetpotato (Ipomoea batatas) sprout numbers
per storage root following 102 days of storage at 20°C.
Roots were immersed in NaOCl solutions at varying
concentrations for three time periods.

NaOCl
cone. (%)

0.0
0.33
1.0
3.0
9.0
LSD (P<0.05)

20

15.3
15.0
18.0
10.4
9.5
3.48

Immersion time (min)

60

15.0
14.7
16.5
12.1
5.2

untreated control

180

15.5
13.8
10.3
4.0
1.0

16.3

Table 2 Sweetpotato {Ipomoea batatas) weight loss
expressed as a percentage, following 102 days of storage
at 20°C. Roots were immersed in NaOCl solutions at
varying concentrations for three time periods.

NaOCl
cone. (%)

0.0
0.33
1.0
3.0
9.0
LSD (P< 0.05)

20

12.1
12.3
11.6
17.8
17.2
2.78

Immersion time (min)

60

11.7
10.1
13.0
14.9
21.8

untreated control

180

12.1
12.5
15.1
21.9
43.0
12.6


