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Series: Powdery Scab
2. Preparing the (Battle)field

There are currently no chemical or biological 
treatments which can completely eliminate 
Spongospora subterranea f.sp. subterranea 
(Sss) inoculum from soil or seed, although 
some are able to reduce the incidence and 
severity of powdery scab at harvest.  Thus, an 
integrated disease management programme 
incorporating seed and soil treatments, 
selection of fields, crop rotation, cultivar 
choice, irrigation scheduling and correct 
fertilisation is the best approach to reduce 
losses due to powdery scab. 

Seed and soil treatments

It is imperative to plant pathogen-free seed 
in areas that have never previously been 
contaminated with the pathogen, in order to 
prevent infestation of clean soils.  Although 
a few seed tuber treatments are registered 
against powdery scab in countries such as 
Australia, Japan and New Zealand, they are 
hardly ever completely effective in controlling 
the pathogen, but can lower disease incidence 
on progeny tubers slightly, depending on 
environmental conditions during the season 
and cultivar susceptibility.  Some seed 
treatments can, however, reduce transmission 
of the pathogen from seed to progeny tubers. 

A number of biological and chemical products 
have been tested as soil treatments for 
controlling powdery scab, and some have 
been shown to decrease disease incidence 
and severity.  In most cases application 
of pesticides to soil is expensive and not 
environmentally friendly.  However, new 
chemistry and the combination of certain 
pesticides with biocontrol agents have 
shown potential in disease management in 
a field trial conducted in South Africa.  In 
this trial a susceptible cultivar was planted 
in contaminated soil on a commercial farm.  

Eleven soil treatments were applied and there was one untreated control.  
Each treatment was repeated four times, in a randomised complete block 
design.  Gall ratings were done five weeks before harvest and lesion 
severity was assessed at harvest.  Disease incidence and severity were 
determined for both of these assessments, and from there disease index 
was calculated for each treatment.  

The treatments were:
• Chloropicrin + 1,3 dichloropropene 52.8g/m2  (Cp + Dcpp)
• Chloropicrin + 1,3 dichloropropene + Trichoderma 200ml/ha (Cp, 
 Dcpp + Tricho)
• Fluazinam 4l/ha 1 wk after planting 
• Fluazinam 2l/ha 1 wk after planting; 1l/ha 2 and 3 wk after planting 
 (Flu split)
• Metham sodium 900l/ha (MeNa)
• Calcium cyanamide 500kg/ha 10dbp (CaCy)
• Calcium cyanamide 300kg 10dbp; 200kg/ha at emergence 
 (CaCy split)
• Calcium cyanamide 500kg/ha + Trichoderma 200ml/ha (CaCy + 
 Tricho)
• Biocontrol product
• Trichoderma 200ml/ha weekly from planting until emergence;
  thereafter monthly 
• ZnO 10kg/ha at planting
• Untreated control

REML analysis was conducted on the data and results showed significant 
differences between treatments for disease index (F < 0.001) (Fig 1). 
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Figure 1. Average powdery scab disease index at harvest per treatment. Bars 
with the same letter above them are not significantly different at F < 0.001.



Tegniese Nuus • Technical News

CHIPS • May/June 2015 • Page 53

plant allows a grower to make informed decisions about 
seed and soil treatment, and cultivar choice where possible.

Irrigation scheduling

The most important factor determining disease development 
appears to be irrigation.  Judicious use of irrigation during 
tuber initiation, and avoidance of poorly drained fields, can 
reduce the risk of disease. 

Correct fertilisation

In contrast to common scab, pH has no effect on the 
development of powdery scab.  In the same sulphate sulphur 
and iron do not affect disease development.  However, 
Falloon et al. (2014) have indicated that sulphur, boron and 
ammonium N may reduce disease to a certain extent.

Farm hygiene

Good hygiene is recommended to reduce the transmission 
and spread of Sss inoculum.  These practices include 
harvesting in dry conditions, removal of contaminated 
soil and debris from grading equipment, seed tubers and 
containers, disinfection of grading and storage equipment 
(with products containing formaldehyde, chlorine or 
hydrogen peroxide) and removal of soil and dust from seed 
potato storage facilities using commercial vacuum cleaners.  
As with most soil-borne pathogens, an integrated long-term 
approach to disease management is needed to reduce the 
losses caused by the disease.

Next Chips Article: Choose your armour: Susceptibility of 
cultivars planted in South Africa
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It is important to note that this data represents the results from 
one trial only.  Further trials must be conducted to confirm 
these results.  However, this can only be done with co-
operation from growers, agrochemical companies, and with 
sufficient funding.

Crop rotation

Long rotations (>5 years) with crops that are either non-
hosts of the pathogen, or with crops in which the pathogen 
cannot complete its life-cycle are recommended for gradual 
reduction in soil inoculum.  Crops that can be planted in 
rotation with potato include wheat, white clover (Trifolium 
repens), garlic, wheat, rye and turnip.  Some of the crops 
which should not be included in rotation programs are 
Solanaceous plants, oats, carrot, beetroot, cabbage and 
field mustard (Brassica rapa / Brassica campestris).  Potatoes 
SA is currently funding a project in the Potato Pathology 
Programme @ UP to investigate which crops can be planted 
locally to reduce Sss inoculum in soils.

Selection of fields

It was previously thought that powdery scab was more 
severe in clay soils, however recent reports of the disease 
from the Negev Desert in Israel and well as from sandy 
soils in Australia and South Africa, disprove this hypothesis.  
Various techniques have been developed to test soils pre-
plant for the presence and quantity of the pathogen in the 
soil.  Some of these techniques (eg. qPCR) are extremely 
expensive and therefore not widely used.  Others, such as 
the bioassay method, which is currently being tested for 
commercial use in South Africa by Prof van der Waals, 
are cost-effective and can be done on-farm by the growers 
themselves.  Knowing the level of inoculum in a field pre-


