Cherry leaf roll virus — an emerging disease in Finland?
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Introduction

More than one fifth of the Finnish forest is birch forests. In total, the genus Betula represents the most common group of deciduous trees, which comprises an important raw material in the mechanical and chemical forest industry (Peltola, 2006).

Virus-related symptoms such as vein banding, leaf roll, chlorosis and subsequent necrosis on birch leaves were increasingly recorded throughout Finland since 2002. In a survey throughout the country symptoms on birch were especially distinct during the dry summer of 2006 (Jalkanen et al. 2007). They are abundant in the country and affected trees often exhibited reduced leaf size in combination with dieback of twigs and branches. Symptomatic foliage has so far been found on Betula pendula (silver birch), B. pubescens (downy birch), B. nana (dwarf birch), B. pubescens var. czerepanovii (mountain birch) and var. appressa (Kiilopää birch), respectively.

Methods and Results

During the year of 2006/2007, samples were taken from fifteen trees, all B. pubescens, in Rovaniemi showing distinct symptoms to study verifiability of the virus during the seasons. To gain insight of the distribution of CLRV, 76 trees exhibiting characteristic symptoms (27 B. pendula, 33 B. pubescens, 6 B. pubescens var. czerepanovii, 5 B. pubescens var. appressa and 4 B. nana) have been sampled randomly all over Finland, including four trees from a 100-year-old birch stand used for seed collection.

Young leaves, buds and catkins of diseased shoots were tested by a CLRV specific IC-RT-PCR. The virus was found in all trees of the Rovaniemi samples. Virus detection was reliable during the vegetation period between May and September, while CLRV was not detectable in winter. 

Sampled trees from southern as well as the boreal area of central and northern Finland revealed numerous CLRV infections, including B. pubescens and B. pendula saplings originating from the 100-year-old birch stand. Amplified CLRV fragments from certain downy and silver birch trees were confirmed by sequencing. Altogether 57% of tested trees turned out to be infected, hereof 58% of B. pubescens and 52% of B. pendula. Furthermore, CLRV was detected in several mountain and singular dwarf birches. This is the first time that these species have been confirmed to be hosts for this virus. Nor has CLRV been recorded earlier in northern Finland or on B. pubescens in entire country.

Conclusions

Referring to the rate at which symptoms have spread within the last few years, CLRV might become a serious problem in northern birch forest ecosystems and for the local forest industry, due to reduced tree vitality and wood quality. Therefore, rapid efforts are needed to conduct detailed studies on distribution, ways of spreading as well as biological and economic importance of CLRV among birch species and possible other hosts.

It has yet to be revealed, why CLRV is spreading quickly and widely in Finland and whether increasing summer temperatures may be responsible for a higher susceptibility to CLRV. The means of viral spread is of special interest because CLRV has emerged in a few years time in a large geographical area, occurs in several birch species and on very distinct site types far from each other.
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