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�
�
10.00 - 10.30�
Registration and tea/coffee�
�



�
�
�
10.30�
Opening remarks:  Dr Jim Duncan (Chairman)�
�



�
�
�
10.35�
Disease transmission and seed health


Keynote Speaker:  Stuart Carnegie, Scottish Agricultural Science Agency, Edinburgh�
�



�
�
�
11.15�
Population displacement of Phytophthora infestans in England and Wales


Jenny P. Day, R. C. Shattock & D. S. Shaw, University of Wales, Bangor�
�



�
�
�
11.40�
Cultivar resistance to foliar and stem blight and the exploitation of this resistance in fungicide control programmes


J. W. Lammers, Ruairidh A. Bain, G. Ligertwood & E. L. Raynor, SAC, Auchincruive�
�



�
�
�
12.05�
Are Smith Periods still relevant?


Moray C. Taylor, N. V. Hardwick & N. J. Bradshaw,  CSL, York;  ADAS Cardiff�
�



�
�
�
�
�
�
12.55�
LUNCH�
�






�
�
�
2.05�
Chairman:  Dr Nigel Hardwick   (BSPP President)�
�



�
�
�
2.10�
Survey of late blight in Scotland


Rachel Toth, F. Gourlay, J. Duncan & S. Carnegie, SCRI, Dundee; SASA, Edinburgh�
�



�
�
�
2.35�
Condensation in stored potato crops:  effects on disease development


Rob Clayton, SAC, Aberdeen�
�



�
�
�
3.00�
Detection of Spongospora subterranea f.sp. subterranea using a PCR-based technique 


Qu Xinshun, D. Egan & J. A. Kavanagh,  University College, Dublin�
�



�
�
�
3.25�
Studies on the systemic nature of the blackleg pathogen and potential endophytic antagonists


Paul Matthews,  University of Edinburgh�
�



�
�
�
3.50�
Sensitive detection of Ralstonia (Pseudomonas) solanacearum (E.F. Smith) from soil and potato tubers: comparison of different detection techniques.


Prakash M. Pradhanang, J.G. Elphinstone & R.T.V. Fox,  Lumle Agricultural Research Centre, Nepal; CSL, York; University of Reading�
�



�
�
�
4.15�
Coffee/tea & depart.�
�
Invited Paper





Disease transmission and seed health


Stuart Carnegie


Scottish Agricultural Science Agency, Edinburgh
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Population displacement of Phytophthora infestans in England and Wales


Jenny P. Day, R. C. Shattock & D. S. Shaw


School of Biological Sciences, University of Wales, Bangor





Mating type, mitochondrial DNA haplotype and DNA fingerprint characterisation all indicate changes in P infestans populations in England and Wales over the last 20 years.  The single lineage (A1 mating type, mitochondrial DNA type Ib) present before 1982 appears to have been replaced by a mixture of ‘new’ types (A1 or A2 mating type, mtDNA type Ia or IIa).  The aggressiveness of isolates has also changed (measured by the amount of sporulation on detached leaves), i.e. the ‘old’ type isolates are less aggressive than ‘new’ type isolates.  Another likely factor in the population displacement is the presence of complete insensitivity to phenylamide fungicides in ‘new’ isolates.  DNA fingerprinting using the multilocus probe RG57 indicates that most isolates collected from commercial sites belong to one or a few (<10) ‘lineages’, with mating type always the same within a lineage (most are A1).  This suggests that asexual propagation in more important than sexual recombination in providing inoculum for such sites.  At non-commercial sites, however, ‘unique’ fingerprint isolates are more common, and the occurrence of A2 isolates is greater, suggesting that sexual recombination (oospore formation) could occur at such sites.











Cultivar resistance to foliar and stem blight and the exploitation of this resistance in fungicide control programmes


J. Wiebe Lammers, Ruairidh A. Bain, Graeme Ligertwood & E. Lynda Raynor 


Plant Science Division, SAC, Auchincruive, Ayr








Recent research has shown that stem blight lesions, caused by P. infestans, are an important source of inoculum for the infection of progeny tubers. In addition, leaf and stem lesions differ in some attributes and these differences influence the relative importance of leaf and stem lesions as sources of inoculum during the growing season. Sporangia production on leaves and stems was compared using cultivars covering a range of resistance. For all but one cultivar, more sporangia were produced per unit area of lesion on stems compared with leaves. In addition, there was a tendency for sporangia production on leaves to decline sooner compared with stem lesions assessed at the same stage of the epidemic. This was most likely due to leaf death following infection.


There is a considerable amount of information about the resistance of cultivars to foliar blight but very little about stem resistance. It was found, using a limited number of cultivars, that the resistance to infection of leaflets was closely related to stem resistance and for most cultivars leaves were more susceptible than stems. However, in other experiments, the severity of stem blight was not closely related to leaf blight.





Other results confirm that it is possible to use the better resistance of some cultivars to reduce the cost of blight fungicide programmes and to reduce the weight of fungicide active ingredient applied to potato crops.











Are Smith Periods still relevant?


Moray C. Taylor1, N. V. Hardwick1 & N. J. Bradshaw2


1Central Science Laboratory, Sand Hutton, York


2ADAS Cardiff, St Agnes Road, Cardiff





Since its introduction in 1956 the Smith Period has provided the mainstay of potato blight forecasting for growers in the UK and together with the knowledge of local crop development has proved an invaluable aid to blight risk assessment for extension plant pathologists. The relatively straightforward criteria can be calculated from the data collected by the Meteorological Office’s network of synoptic stations and warnings relayed to interested parties by appropriate means.





The reliance on the synoptic network however, means that one station has to cover a large geographical area. Within such an area the conditions experienced in many potato fields may be quite different from those at the meteorological station leading to false alarms or, more seriously, missed conditions. Since the 1950’s new, more complex, forecasting systems have been published which aim to give more accurate forecasts provided their weather data requirements can be met. The last few years have also seen the proliferation of in-crop weather stations which give an indication of the conditions on a very local scale, so providing an excellent opportunity to test fully the forecasting systems and gain an indication of their usefulness to individual growers.





Using frequently recorded in-crop weather data from each of five widely dispersed locations during 1993-1996, the BLITECAST, NegFry, Sparks, Ullrich & Schrödter and Smith Period forecasting systems were evaluated with respect to time of first blight warning, the first occurrence of blight and the number of sprays recommended compared to a routine programme. No single system proved effective at all sites in all years. The schemes varied widely in their ability to predict blight infection and the number of sprays even when challenged with the same meteorological data.





Of all the systems evaluated only the Smith Period was consistently successful in triggering spray applications prior to blight appearing in the crop. It is concluded that the Smith Period is still an effective forecasting scheme, despite being prone to over commitment (especially in dry years), as it is the least likely to fail.


�
Survey of late blight in Scotland


Rachel Toth1, F. Gourlay1, J. Duncan1 & S. Carnegie2


1Scottish Crop Research Institute, Invergowrie, Dundee


2Scottish Agricultural Science Agency, East Craigs, Edinburgh





Phytophthora infestans causes late blight of the foliage and tubers of potato, the most serious fungal disease of the crop in Scotland. Recent introductions of the fungus into Europe and UK have resulted in the presence of both mating types and of many more genotypes of the fungus in field populations. The occurrence of the two mating types raises the possibility of sexual reproduction in infected potato plants with the formation of oospores. This could lead to earlier epidemics of disease initiated from seed- or soil-borne oospores. Greater genetic variation may result in the faster emergence of races able to overcome major ( R) gene resistance. Erosion of horizontal resistance may also occur in cultivars deemed to have high levels of field resistance.





A survey of the P. infestans population in Scotland has been undertaken to gain more information about the genetic structure of the fungus. This will aid in the assessment of the risk presented to the seed and ware potato industries by increasing diversity through sexual reproduction and importation of potatoes into Scotland. A collection of isolates has been made throughout Scotland over a three year period. Isolates have been assessed for their resistance to metalaxyl, their mating type and virulence phenotype. Molecular markers such as RG57 and AFLP (Amplified Fragment Length Polymorphism) have been applied to the isolates to give an indication of the genetic diversity within the population. Results of this analysis to date will be presented.











Condensation in stored potato crops:  effects on disease development


Rob Clayton


Crop Biology Department SAC, Aberdeen





The effects of temperature and duration of condensation events on the infectivity and development of silver scurf (Helmithosporium solani) on stored potato crops have been quantified for use in risk assessment models. Condensation events ranging from 1 to 24 hours were examined at temperatures  of 5, 10 and 15ºC (analogous to long term storage, processing storage and curing respectively) in small purpose built storage chambers. The rate of development and the frequency of infection increased with increasing duration of condensation and with increased temperature. Cytological techniques have been employed so that the initiation of infection could be examined more carefully and the conditions which stimulate infection have been determined.











�
Detection of Spongospora subterranea f.sp. subterranea using a PCR-based technique


Qu Xinshun, D. Egan & J. A. Kavanagh


Department of Environmental Resource Management, University College Dublin, Ireland





A PCR method for the detection of Spongospora subterranea f. sp. subterranea in host tissues and soil is described.  The internal transcribed spacer (ITS) 1 and 2 regions including the 5.8S ribosomal gene were amplified by PCR from DNA extracted from cytosori (sporeballs) of the pathogen. The resultant 600bp product was sequenced in both directions and the primer pair SBITS4 / SBITS5 was designed from the data obtained.  A single 303bp product was obtained when these primers were used in amplifications with DNA extracted from cytosori and zoospores originating from a number of potato cultivars showing powdery scab symptoms.  The primers did not amplify DNA from asymptomatic potatoes.  DNA from Spongospora subterranea infected tomato seedlings was also amplified successfully but no PCR product was obtained from non-inoculated control seedlings grown under the same conditions.  Spongospora subterranea was also detected in soil using this method.











Studies on the systemic nature of the blackleg pathogen and potential endophytic antagonists


Paul Matthews


Institute of Cell and Molecular Biology, University of Edinburgh, Daniel Rutherford Building, Mayfield Road, Edinburgh





The investigation first determined the susceptibility of potato tubers, shoots of tubers and apical meristems of three potato cultivars to colonisation by the blackleg pathogen Erwinia carotovora ssp. atroseptica and two potential endophytic antagonists, Pseudomonas syringae and Enterobacter taylorae.  Then the ability of the bacteria to spread from an infected organ to other organs on the potato plant was determined.  The experimental design also allowed for endophytic antagonism between strains to be ascertained.





These objectives were realised by inoculating different regions of potato plants with genetically labelled bacteria that were subsequently recovered selectively from samples of plant material.  The genetic label for each antagonist and the pathogen was resistance to specific antibiotics.  Selective recovery was by plating out macerated plant material onto nutrient agar supplemented with the appropriate antibiotic.





All bacterial strains were found to colonise the site of inoculation except when inoculation was of the apical meristem.  Enterobacter and Erwinia were found to survive on the leaf surface, but the Pseudomonas did not.  After colonisation of the mother tuber, bacteria of all strains were found to move up into the stem base, stem and stolons.  However, when the initial inoculation was confined to the stem base, colonisation of the stem base occurred but bacteria did not move down into the mother tuber.  Antagonism of the Erwinia by either potential antagonist was not found in the plant material.  However, the Erwinia suppressed the Pseudomonas in planta.  On the leaf surfaces it was found that both antagonists suppressed Erwinia numbers.





The results suggest that the Pseudomonas isolate may not be a suitable endophytic control agent of blackleg.  The Enterobacter has a similar systemic nature to the Erwinia and could be a potential antagonist.  Both antagonists may be suitable ectophytic control agents, but this is of little value.











Sensitive detection of Ralstonia (Pseudomonas) solanacearum (E.F. Smith) in soil: comparison of different detection techniques


Prakash M. Pradhanang1, J. G. Elphinstone2 & R. T. V. Fox3


1Lumle Agricultural Research Centre, P.O. Box 1, Pokhara, Kaski, Nepal


2Central Science Laboratory, Sand Hutton, York


3School of Plant Sciences, The University of Reading, Early Gate, Reading





Ralstonia solanacearum race 3 (biovar 2 A), the causal pathogen of bacterial wilt, was  specifically detected in artificially inoculated field soil using a modified semi-selective medium (SMSA), a tomato bioassay, a normal and an enriched indirect enzyme-linked immunosorbent assay (ELISA), and a nested polymerase chain reaction (PCR). The soil was inoculated with 10-fold  aqueous dilutions of the bacterium ranging from 7.5 x 106 to 7.5 x 100 colony forming units (cfu) per ml. The bacterium was recovered from all of the inoculated suspensions on modified SMSA. However, only soil-borne populations of  104 or greater were detected by the tomato bioassay.  Tomato seedlings (cv. Moneymaker) wilted only when inoculated with extracts from suspensions containing 106 cfu/ml or greater. However, with lower populations down to 104 cfu per ml, most stems became latently infected. The indirect ELISA detected 104 cfu per ml of soil suspension or 103 cfu/ml if the extract was pre-enriched in semi-selective SMSA broth. Use of the nested-PCR with R. solanacearum specific primers OLI 1 and OLI 2 and nested primers JE2 and Y2 permited  detection of all inoculated populations of the target bacterium.  The bacterium was not isolated on SMSA agar from non-inoculated soil suspensions which also tested negative with the ELISA and PCR protocols.
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Metabolic pathways of the diseased potato


Gary D. Lyon


Scottish Crop Research Institute, Invergowrie, Dundee





A chart is presented showing the metabolic pathways of the diseased potato. Many of the compounds shown are associated with resistance responses to infection and have, at one time or another, been considered to play a role in preventing growth of an invading pathogen or are plant responses triggered by infection or the application of resistance elicitors.








GENETIC DIVERSITY WITHIN Burkholderia solanacearum RACE 3 AND THE 


DEVELOPMENT OF A BIOLOGICAL CONTROL AGENT.


Julian Smith1*, Lisa Offord1, Andre Trigalet2 & Gerry Saddler1.


1 International Mycological Institute, Egham, UK; 


2 INRA, Toulouse, France.





The prevalence of bacterial wilt disease on potato (causal agent Burkholderia (syn. Pseudomonas) solanacearum race 3 biovar II) in sub-tropical and warm temperate regions makes it an important world-wide plant pathogen for which no effective control measures exist.  Recent outbreaks of the disease in Holland and England have sensitised the European potato industry and farmers to its destructive nature (see Plate 1), and raised questions on its potential to establish within these climates.  This research looked at the genetic diversity within B. solanacearum race 3 biovar II on a regional and world-wide scale, and the potential of biological control by pre-inoculation with non-pathogenic mutants of the wild type organism.








Diagnosing potato cyst nematode: not just a question of presence or absence


Andy Evans & Rob Harling


Crop Science & Technology Department, SAC, Edinburgh





There are two species of potato cyst nematode: Globodera rostochiensis and G. pallida.  Knowing which species is present is important for long term management to limit problems in future potato crops.  The poster describes a PCR-based test to differentiate the two species.  SAC is offering this test as a commercial service.  The benefits include greater sensitivity and speed in reporting results and a management programme based on species determination.








The prevention of spread of P. infestans during bulk washing of potatoes.


Ruairdh Bain et al.,


Plant Science Department, SAC, Auchincruive


