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Dutch tree nursery industry 

 Production area: 15.600 Ha (CBS, 2012) 

 Production value: 590 million € (PT, 2011) 

● 60 %  for export 

 Verticillium Wilt serious problem 

● Avenue, park & street trees 

● incl. Acer, Fraxinus, Tilia, Ulmus 

● Rose plants 

● Flowering shrubs 



 



Damage by VW in nursery industry 

 Verticillium wilt of trees 

● Many important tree species susceptible 

● Cause: V. dahliae (interaction with P. penetrans) 

● No resistance in susceptible species 

 Control 

● Prevention best option 

● Vd present in many areas 

● Annual loss estimated: 5.5 M€ 

 Eradication from soil 

● Soil fumigants: neg. environmental aspects 

● Enhanced interest non-chemical techniques 



Biological Soil Disinfestation 

 Alternative method to chemical soil disinfestation 

● Addition of fresh organic material 

● Cover with airtight plastic 

anaerobic decomposition 

 

 Blok et al., 2000: Phytopathology 

● F. oxysporum 

● R. solani 

● V. dahliae 



Aim of the project 

Field testing of most promising methods to control VW in 
tree nursery crops 

● 2 experimental fields 

 

 Several treatments compared 

● Biological soil disinfestation (BGO) 

● Biofumigation 

● Tagetes + compost 

● Controls: Soil fumigation/Fallow/Clover crop 



Project planning 

 2009: Experimental fields established 

● 2 locations with history of VW 

● Randwijk: clay soil 

● Vredepeel: sandy soil 

● Soil treatments 

● 6 treatments 

● 4 repeats 

 

 2010 - 2011: Test crops grown 
● Randwijk: Acer platanoides  

● Vredepeel: Rosa canina 'Pfander'  
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1. Biological Soil Disinfestation (BGO) 

 40 ton/ha fresh cut grass 
(Lolium perenne) 

 20-25 cm deep rototilled 

 30-40 mm water added  

 Tarped with plastic 

 6-10 weeks treatment  
before August 1 

 

 Toxic break-down products 

 Anaerobic conditions 

 



2: Growing Tagetes  + compost 

 Tagetes patula  

 (cv. Ground control) 

 6 kg/ha 

 About 3 months 

Weed-free 

  + 

 Compost: 75 ton/ha 

 20-25 cm rototilled 

 

 Direct lethal action on 
Pratylenchidae 

 Addition of organic material 



3: Biofumigation 

 

 Sarepta mustard (6-8 wks) 

 (Brassica juncea cv. TerraFit)  

 After reaching flowering stage 

● Fragmented/macerated (end Aug) 

● Incorparated in soil 

● Irrigated 

● Soil consolidated (light roll) 

 

 Decomposition   Glucosinolaten             
(Isothiocyanate ITC) 

 ITC: toxic for nematodes/soil fungi 

 Increased level organic matter 

 



4: Chemical soil disinfestation (neg. control) 

 Metam Natrium (Monam) 

● Methylisothiocyanate 

● 750 L/ha 

● Mixed through soil  

 (20-25 cm depth) 

 

 

 

 

 

 Toxic for all soil organisms 

 



5: Clover (positive control) 

 Fixation of N  

  positive for soil life 

 

 Increase of organic matter in 
soil 

 

 Host of Vd and Pp 

● Positive control 

 



6: Fallow (control) 

 

 Soil kept weed free 

● Mechanically/chemically 

 

 

 

 

 Natural decrease of Vd and Pp 
populations in soil 

(Negative control) 

 

 



Experimental fields Randwijk & Vredepeel 



Observations 

 Soil samples 

● Vd & Pp  

● Pi (7/2009) & Pf (10/2009) 

 Disease incidence in test crops 

● Foliar symptoms (2010-2011) 

● Vascular discolouration (2011) 

 Growth of test crops 
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Soil samples: Verticillium dahliae 
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Disease incidence in maple (clay soil) 



Vascular discolouration in maple 



Disease incidence in rose (sandy soil) 
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 Final recording after harvesting and check for discolouration 



Conclusions (1) 

 BGO on clay soil with maple as test crop:  

● Decreased number of nematodes (large variation) 

● Decreased Vd ID in soil ( large variation) 

● Lowest DI ( large variation) 

● No neg. effect on growth 

 However 

● Effects statistically not significant 

● Remaining ID still results in disease 

● Costs high (2500 – 4000 €/ha) 

 

 Without improvement (how?) no perspective for use of 
BGO on clay soil in practice of tree nursery 



Conclusions (2) 

 BGO on sandy soil with rose as test crop:  

● Very good control of nematodes (comparable to fumigation) 

● Very good control of Vd ID in soil (best of all treatments) 

● Almost no disease in next year 

● No neg. effect on growth 

 However 

● Costs high (2500 – 4000 €/ha) 

 

 Good perspectives for control of Vd in tree nursery crops 
on sandy soil through BGO, but only for high value crops 



Future: Test with trees on sandy soil 

Pi Pe 

Tagetes -1 7 0 

Tagetes-2 3 3 

BGO-1 3 0 

BGO-2 10 0 
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Thank you for 

your attention 

Questions ? 


