6th International Symposium Breeding Research on Medicinal and Aromatic Plants, BREEDMAP 6, Quedlinburg, Germany, June 19-23, 2016

CSL 1: Evaluation of parsley (Petroselinum crispum) focused to Septoria
petroselini and Plasmopara petroselini causing Septoria blight and downy
mildew
Frank Marthe1*, Tobias Bruchmüller1, Andreas Börner2, Ulrike Lohwasser2
1

Institute of Breeding Research on Horticultural Crops of Julius Kuehn Institute – Federal Centre for Cultivated
Plants, Erwin-Baur-Str. 27, D-06484 Quedlinburg, Germany; e-mail: frank.marthe@julius-kuehn.de (corresponding author)
2
Leibniz Institute of Plant Genetics and Crop Plant Research, Corrensstr. 3, D-06466 Stadt Seeland, Germany

DOI 10.5073/jka.2016.453.011
Introduction
Parsley (Petroselinum crispum [Mill.] Nyman) is grown in temperate and subtropical climate worldwide and predominantly used as a pot herb. In Germany parsley is the most important spice plant,
cultivated on more than 1,700 ha (Hoppe, 2006).
Evaluation of the species P. crispum for existence and availability of resistances to pathogens is of
great interest. Widespread origins of tested accessions provide the opportunity for first-time characterization of existence, spreading and level of resistance / susceptibility to the economically
important pathogens Septoria petroselini (Lib.) Desm. and Plasmopara petroselini Săvul. & O. Săvul.
causing Septoria blight and downy mildew, respectively, throughout the species P. crispum.
Septoria blight (S. petroselini) is worldwide one of the most important pathogens for parsley. It is
seed-borne (Tahvonen, 1978). Pycnidia are fixed permanently within the pericarp of the
schizocarpic fruit, containing pycniospores for mass infection (Ferri, 1969).
In extensive tests for resistance to S. petroselini under climate chamber conditions with inoculation
of fungus no accession was found to be without any symptom (Marthe and Scholze, 1996). Infection of resistant plants starts delayed and extent of lesions is considerably smaller.
Plasmopara petroselini was split from Plasmopara nivea by Săvulescu and Săvulescu (1951). Downy
mildew on parsley was found several times in Germany at the end of 19th and the first half of 20th
century (Brandenburger and Hagedorn, 2006). Damage caused by P. petroselini is new and of increasing significance. First reports came from Italy, Plasmopara nivea, seed-transmitted (D'Ercole,
1990), Germany, Pfalz, autumn 2000 (Leinhos et al., 2006), Belgium, during the winter seasons of
2001 and 2002, Plasmopara petroselini (Crepel and Inghelbrecht, 2003), Sweden, September 2004,
Borgeby in southern Sweden (Amein et al., 2006), Germany, Quedlinburg at experimental field in
2005, and Turkey 2009 (Soylu et al., 2010). Together with Septoria blight they are currently the
most relevant pathogens.
Results and discussion
A collection of 220 accessions of parsley (Petroselinum crispum) was evaluated at two experimental
stations (Gatersleben and Quedlinburg, Germany) under natural infection. Widespread origins of
tested accessions provide the opportunity for first-time characterization of existence, spreading
and level of resistance / susceptibility to the economically important pathogens Septoria petroselini and Plasmopara petroselini throughout the species P. crispum. For each pathogen, accessions free or nearly free of symptoms were found: S. petroselini: free 1, nearly free 25, (Figure 1) P.
petroselini: free 51, nearly free 22 (Figure 2). Nine accessions are free or nearly free of symptoms for
both pathogens: PET16, PET36, PET169, PET172, PET177, PET178, PET192, PET212 and PET214.
To characterize level of resistance to S. petroselini for accessions free or nearly free of infection,
additional climate chamber tests with inoculation are necessary.
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Fig. 1: Number of parsley accessions with scoring rates 0, 1: free or nearly free of symptoms; 3, 5: moderately
susceptible; 7, 8: highly susceptible to natural infection by Septoria petroselini

Fig. 2: Number of parsley accessions with scoring rates 0, 1: free or nearly free of symptoms; 3, 5: moderately
susceptible; 7, 8: highly susceptible to natural infection by Plasmopara petroselini

For P. petroselini between both experimental places a good correlation was found of rs = 0.71 for scoring
results. From this, susceptibility is concluded for 146 out of 220 accessions with scoring rate of 3 and
higher. The 73 accessions free or nearly free of symptoms of P. petroselini together with variety 'Felicia'
tested free of symptoms out of nine varieties by Krauthausen and Leinhos (2007) are first candidates for
intraspecific resistance in parsley. These candidates should be tested again for level of resistance. The
accessions free of symptoms also open up for the first time the possibility to look for candidates for tests
of race differences in P. petroselini because from many other downy mildew varieties a high number of
different races are known.
The results from evaluation are essential for characterization of origin and domestication, but also for
breeding cultivars with new resistances. The special importance of this evaluation comes from the combination of results for each accession. For practical use candidates with combinations of resistances can
be detected and tested again (Marthe et al., 2013).
Keywords: resistance to phytopathogens, genetic resources, field conditions, natural infection

Julius-Kühn-Archiv, 453, 2016

41

6th International Symposium Breeding Research on Medicinal and Aromatic Plants, BREEDMAP 6, Quedlinburg, Germany, June 19-23, 2016

References
Amein T, Olsson CHB, Wikström M, Wright S (2006) First report in Sweden of downy mildew on parsley caused by Plasmopara
petroselini. Plant Disease 90: 111.
Brandenburger W, Hagedorn G (2006) Zur Verbreitung von Peronosporales (inkl. Albugo, ohne Phytophthora) in Deutschland.
Mitt. Biol. Bundesanst. Land- Forstwirtsch. 405, 2006, 174 p.
Crepel C, Inghelbrecht S (2003) First report of Plasmopara petroselini on parsley in Belgium. Plant Disease 87: 1266.
D'Ercole N (1990) Downy mildew of parsley (La peronospora del prezzemolo) Colture Protette 19: 117-118.
Ferri F (1969) Presenza di Septoria petroselini su semi di prezzemolo. Informatore Fitopatologico 19: 335-337.
Hoppe B (2006) Studie zum Stand des Anbaus von Arznei- u. Gewürzpflanzen in Deutschland (2003) und Abschätzung des
Entwicklungstrends in den Folgejahren. 16. Bernburger Winterseminar zu Fragen der Arznei- und Gewürzpflanzenproduktion, 21.-22.2.2006, SALUPLANTA, Bernburg, Deutschland.
Krauthausen H-J, Leinhos G (2007) Falschen Mehltau an Petersilie beachten! Gemüse (München) 2007 (2): 27-29.
Leinhos G, Braje I, Hörner G, Krauthausen H-J (2006) Falscher Mehltau an Petersilie: Vorkommen, Biologie und Kontrollstrategien, Mitt. Biol. Bundesanstalt f. Land- u. Forstwirtschaft 400: 145.
Marthe, F., Bruchmüller, T., Börner, A., Lohwasser, U. (2013) Variability in parsley (Petroselinum crispum [Mill.] Nyman) for
reaction to Septoria petroselini Desm., Plasmopara petroselini Săvul. & O. Săvul. and Erysiphe heraclei DC. ex. Saint-Aman
causing Septoria blight, downy mildew and powdery mildew. Genetic Resources and Crop Evolution 60 (3): 1007-1020,
(DOI) 10.1007/s10722-012-9897-4.
Marthe F, Scholze P (1996) A screening technique for resistance evaluation to Septoria blight (Septoria petroselini) in parsley
(Petroselinum crispum). Proceedings International Symposium Breeding Research on Medicinal and Aromatic Plants, 30.6.
– 4.7.1996, Quedlinburg, Germany (Ed.: Pank. F.), Beiträge zur Züchtungsforschung 2 (1): 250-253.
Săvulescu T, Săvulescu O (1951) Morphological, biological, and systematic studies on the genera Sclerospora, Basidiophora,
Plasmopara, and Peronoplasmopara (Studiul morfologic, biologic s.i sistematic al genurilor Sclerospora, Basidiophora,
Plasmopara si Peronoplasmopara). Studiul morfologic, biologic s. i sistematic al genurilor Sclerospora, Basidiophora,
Plasmopara si Peronoplasmopara 327-457 pp.
Soylu S, Soylu E M, Kurt S (2010) Downy mildew outbreak on parsley caused by Plasmopara petroselini in Turkey. Plant
Pathology 59: 799.
Tahvonen R (1978) Persiljan ja porkkanan siemenlevintäiset sienet Suomessa. J. Scient. Agricult. Society Finland 50: 91-102.

42

Julius-Kühn-Archiv, 453, 2016

