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Abstract 

Large-scale Phytophthora surveys in (1) forest nurseries, advanced tree nurseries, horticultural 
nurseries and ornamental nurseries and (2) forest, riparian, amenity, landscape and ornamental 

plantings and horticultural plantations were conducted by 32 research groups in 21 European 
countries between 1977 and 2012 with most surveys dating from after 2000. 

Over all countries and nursery types, 1283 out of 1620 nursery fields and container stands 

(79.2%) in 563 out of 601 nurseries (93.7%) were found infested by a total of 40 different 
species and designated taxa of Phytophthora. 

In most nurseries highly deleterious host-Phytophthora combinations were found, eg. Alnus spp. 
and P. alni; Quercus spp. and P. cambivora, P. cinnamomi, P. quercina and/or P. plurivora; 

Castanea sativa and P. cambivora and/or P. cinnamomi; Fagus sylvatica and P. cactorum, P. 
cambivora and/or P. plurivora; Citrus spp. and P. citrophthora and/or P. nicotianae; 

Rhododendron and P. cinnamomi, P. plurivora and/or P. ramorum. 

In contrast to many southern European nurseries where wilting and dieback symptoms were 
quite common, most of the infested plants in intensely managed nurseries in Central and 

Western Europe with regular applications of several fungicides and fungistatic chemicals 
appeared visually healthy underpinning the uselessness of international plant health protocols 

that are primarily based on visual inspections. 

In the planting surveys a total of 48 Phytophthora taxa were recovered from 1498 of the 2353 
tested plantings (63.6%) As with the nursery fields, plants were often infected by the most 

aggressive pathogens towards the respective host species. Infected plants often showed 
symptoms such as thinning, chlorosis and dieback of the crown, extensive fine root losses and 

collar rot. 

The average numbers of Phytophthora species/taxa per infested nursery and planting were 1.8 
and 1.4, respectively. 

Thirty-two of the Phytophthora species/taxa detected are considered exotic invasive species. 
Amongst them P. cactorum, P. cambivora, P. cinnamomi, P. cryptogea, P. plurivora and P. 
quercina are widespread in Europe and must be considered as well established in both 
nurseries/plantations and mature stands. 

Several Phytophthora species/taxa have been found for the first time in Europe, ie. P. 
austrocedrae, P. gregata, P. humicola, P. quercetorum, P. rosacearum, P. taxon citricola 5 and 
6, P. taxon organica and P. taxon gregata-like; while others have never or only rarely or 

regionally been recorded from mature stands, ie. P. kernoviae, P. lateralis, P. multivora, P. pini 
and P. ramorum. These apparently recent introductions demonstrate that alongside the 

exponentially increasing volume of imports of living plants from overseas to Europe the 

unintended introductions of Phytophthora species are also increasing dramatically. 
According to a conservative calculation 770000 infested forest plantings with a total area of 5.4 

milllion hectares have been established in Europe between 1990 and 2010. Millions of infested 
landscape plantings and ornamental plantings in the urban-forest interface and tens of 

thousands of kilometers of roadside and riparian plantings of infested advanced trees and 
shrubs are completing the dense network of Phytophthora infestations across Europe. 

The findings of this and previous studies demonstrate major failure of plant biosecurity in 

Europe which will be discussed. 
Literature Cited 



Brasier C.M., 2008. The biosecurity threat to the UK and global environment from international 

trade in 
plants. Plant Pathology 57: 792–808. 

Drew J., Anderson N., Andow D., 2010. Conundrums of a complex vector for invasive species 
control: a 

detailed examination of the horticultural industry. Biological Invasions 12: 2837–2851. 

Jung T., 2009. Beech decline in Central Europe driven by the interaction between Phytophthora 
infections and climatic extremes. Forest Pathology 39: 73-94. 

Jung T., Blaschke M., 2004. Phytophthora root and collar rot of alders in Bavaria: distribution, 
modes of 

spread and possible management strategies. Plant Pathology 53: 197–208. 
Jung T., Vettraino A.M., Cech T.L., Vannini A., 2013. The impact of invasive Phytophthora 
species on 

European forests. In: Lamour, K., (ed), Phytophthora: A global perspective. CABI, Wallingford, UK: 
146−158. 

Liebhold A.M., Brockerhoff E.G., Garrett L.J., Parke J.L., Britton K.O., 2012. Live plant 
imports: the 

major pathway for forest insect and pathogen invasions of the US. Frontiers in Ecology and The 
Environment 10: 135–143. 
MacDonald J.D., Ali-Shtayeh M.S., Kabashima J., Stites J., 1994. Occurrence of Phytophthora 
species 
in recirculated nursery irrigation effluents. Plant Disease 78: 607-611. 

Moralejo E., Pérez-Sierra A., Álvarez L.A., Belbahri L., Lefort F., Descals, E., 2009. Multiple 
alien 

Phytophthora taxa discovered on diseased ornamental plants in Spain. Plant Pathology 58: 100–110. 

Pérez-Sierra A., Jung T., 2013. Phytophthora in woody ornamental nurseries. In: Phytophthora: A 
global 

perspective. (Lamour, K, ed), CABI, Wallingford, UK: 166-177. 




