illustrated report 

Mysterious damage to tree trunks, no biological factor found! 
Several bark malformations are now being found in trees growing in urban environments in many countries. Most of the affected trees are temperate species but others are of Mediterranean origin. Research shows that one of the problems is the death of outer cell layers of the tree trunk. This damage is worrisome. Despite two years of study by the University of Wageningen in the Netherlands, the cause of bark bulbs, bark lines and bark cracks, has not been found. It seems to begin near necrotic cells but no biological factor has been found. It has been postulated that this is related to the ever increasing electromagnetic fields in the environment perhaps in combination with air pollution.
The effects of bark bulbs on the vigour of the trees has not yet been studied but when bark cracks and necrosis occurs the tree is more prone to disease. The tree is damaged cosmetically in its economic value reduced. There is now an urgent need for further research on this topic. 
In this document you find an illustrated description of this mysterious damage. Please let us know if the same problems are occurring where you live. Mail to www.Boomaantastingen.nl 
and send if possible the name and location of the tree.
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Lines and cracks
February 2009   

Barklines and barkburst
Barklines and barkburst are found at Acer, Castanea, Fraxinus, Carpinus en Prunus. The phellum seems to have disappeared and new periderm has formed. Because of the necrotic cells, normal expansion is no longer possible and bark burst occurs. With further growth, the cracks become deeper.   
	Photographs showing the plant physiology    

	


	

	
	Onset of cork formation from cork cambium: 1 cork = phellem; 2 cork cambium = phellogen; 3 collenchyma; 4 lenticel; 5 parenchyma; 6 sclerenchyma; 7 phloem; 8 cork [image: image16.emf] 
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cortex = phelloderm 

	


	Continuation of cork formation: 1 lenticel; 2 epidermis; 3 cork; 4 cambium; 5 collenchyma; 6 sclerenchyma; 7 phloem; 8 secondary xylem; 9 primary xylem; 10 pith


Acer rubrum “Scanlon”
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Red Maple, making new periderm leads to a local disruption of the phloem 
Castania sativa                
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              Chestnut, new  periderm is formed and the  phloem gets excluded.
              Beneath it, there are necrotic cells. 
Fraxinus excelsior
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   Common Ash, phellem has disappeared, small white lines become visible in the bark. (arrows)

  The periderm that borders locations where phellem has vanished, necrotic.   

Prunus maackii ‘Amber Beauty’  
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Cherry,normal periderm
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Cherry, damaged periderm.            Phloem included within the periderm leads to necrotic cells 
Carpinus betulus
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White beech, white lines at the bark develop to bark burst
and get sealed with cork tissue  (white arrow)
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White beech without algae, white line visible                    Phellem under necrotic zone
Bark degeneration 
The damaged areas can appear as circular patterns in cross setion. Concentric spots arise during the process of corking in the outer cells of the trunk, as we see at F. angustifolia ‘Raywood’ and is possibly caused by the death of cells in the phloem and periderm. 
Lichens, algae and moulds then infect the tree trunk. They give rise to locally pockmarked areas on the trunks of Fraxinus excelsior and Carpinus betulus. The abundant cork forming probably is caused by moulds. (mycelia were found in the phloem).  Mostly fungal hyphae were found at the outside but sometimes deeper in the phellem. The cork formation around it prevents further infection but the bark tissue outside dies and the surface cracks due to the expansion.   
Conifers show resin pockets, needle injury and branch deformation. Cross-sections show an increase of resin canals beneath the periderm, which softens the bark of the branches. 
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Cork forming
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Fraxinus angustifolia ‘Raywood’ 
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Manna Ash, round concentric corky spots in the bark; cork and dead phloem alternate 

Tissue is dying from the outside to the inside. (in about one year)
Fraxinus excelsior ‘Westhofs Glorie’
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Common Ash, pockmarked appearance due to excessive cork forming in the bark.

Necrotic spots with fungal hyphae.
Fraxinus excelsior ‘Westhof’s Glorie’
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Common Ash, covered by lichen 
Excessive cork increase (white arrows) and necrotic bark tissue (*) as result of increased growth of lichens  

Carpinus betulus
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Hornbeam, moulds in the periderm with hyphae
(arrows) penetrate in the phellem  
Pinus strobus
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Weymouth pine, resin-pockets, large resin canals, early needle loss whimsical growth of branches by disturbed
cell growth    
Bark bulbs
During the last two years, many trees have shown an increased development of bark bulbs. (phloem nodes). Despite of two years of investigation, the cause has not been found. At this moment about 20 % of all broadleaf trees in the public space are affected. (by type 1) Investigation has shown us three kinds of bark bulbs, which all have two similar abnormalities, cell necrosis and growth disturbances. 
Bark bulbs type I

Outgrowths consist of a spherical inner region of xylem tissue surrounded by a phloem layer.

We often find necrotic cells with one or more bark fibres at their centre.
The growth of these vascular nodes is irregular. Many other tree and shrub species develop hemispherical outgrowths.   
Bark bulbs type 2

Clear longitudinal axis with xylem and phloem. Deformed branches with disturbed growth found in Prunus, Alnus, Acer saccharinum and Cedar.

Bark bulbs type 3 

Develop mainly in the xylem and partly in the phloem. They seem to be the result of strong proliferating tissue and disturbed growth. Found at Carpinus. 
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Fraxinus excelsior ‘Westhofs Glorie’ type I
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Common Ash, not affected, early stage and advanced stage of bark bulbs. 
Prunus avium type 2
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Cherry; branches don’t have meristematic cells therefore don’t grow taller but form bark bulbs.
Carpinus betulus type 3
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Hornbeam, top of the bark bulb with parenchymatic tissue. 
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