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In total, ca. 385 million tree seedlings are produced yearly in Swe-

dish forest nurseries. Among all, 51% constitute Picea abies, 46% Pinus  

sylvestris and the remaining 3% are of other tree species including Larix 

decidua, Pseudotsuga menziesii and Picea sitchensis. There are two major 

cultivation systems used for seedling production; 82% of seedlings is 

produced using a containerised system and 18% using the bare-root 

system. Due to the intensive nature of both management and production, 

forest nurseries are among the most vulnerable environments affected by 

fungal pathogens. Intensive management practices including large 

monocultures of densely grown seedlings, intensive fertilization, 

irrigation, chemical weed and pest control, may often stress plants and 

create conditions favourable for the establishment and rapid spread of 

fungal infections, resulting in extensive economic losses. In forest 

nurseries with containerised cultivation system, the aboveground parts i.e. 

needles, buds and stems, are commonly subjected to fungal infections.  

By contrast, root infections are relatively rare as in this cultivation system 

seedlings are grown using semi-sterile sphagnum peat substrate and 

interconnected plastic pots, what limits the establishment and spread of 

root pathogens. 

The assessment and identification of fungal diseases was carried out 

using 1-2 year-old P. sylvestris and P. abies damaged seedlings that 

were sent for disease diagnostics by forest nurseries. Identification 

methods included a combination of morphological assessment, fungal 

culturing and molecular methods. Results showed that the majority of 

damages were caused by fungi, while insect and abiotic damages were 

relatively rare. A great majority of fungal diseases were associated with 

shoots and needles. The symptoms included stunted growth, 

discoloration and loss of needles, and dieback of the shoots. In many 

cases, fungal mycelia and fungal fruiting bodies were also observed on 

damaged tissues. In P. Sylvestris, the most common fungal pathogens 

were Botrytis cinerea, Phoma herbarum, Lophodermium seditiosum and 

Sydowia polyspora. In P. abies, these were Sirococcus conigenus, B. ci-

nerea and Cladosporium cladosporioides. Results demonstrated that 

fungal pathogens remain the major threat in seedling production in 

Swedish forest nurseries.  


