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Abstract 
Fusarium spp. present on spring wheat seeds can infect seedlings and cause reduced plant densities and higher wheat infestations. In the current project, variation between commercially available spring wheat cultivars in their tolerance to Fusarium seedling blight was investigated in a pot and a field trail. Additionally, initial growth rates of cultivars were measured to investigate possible relations with tolerance. Preliminary analysis shows presence of  tolerance differences between the spring wheat cultivars in the pot and field experiment. This difference was relatively robust (experiment x cultivar interaction was not significant). Preliminary analysis also showed a relation between tolerance and initial growth rates of cultivars in the field experiment. The presence of robust differences in tolerance and relations with growth rates of commercially available cultivars form good possibilities for future breeding.   
Introduction 

Fusarium species are important pests for conventional and organic cereal production. Especially in wet years, they can infect wheat spikes during flowering and cause Fusarium head blight or scab (Birzele et al., 2002) Infection decreases the amount and quality of the yield and can result in high levels of mycotoxins (Parry et al., 1995). For organic agriculture a second problem exists: the use of non-chemically treated infected seeds can result in seedling blight and hence lower plant densities (Jones, 1999; Gilbert et al., 1997). These do not necessarily result in lower yields (Gooding et al., 2002) but can lead to a delay in canopy closure, and make crops less competitive against weeds. The aim of the current project is to investigate the presence of differences in susceptibility to seedling blight between spring wheat cultivars and if differences can potentially be linked to early development rates of the cultivars. 
Materials and methods 

Seeds of six spring wheat cultivars (Melon, Lavett, SW Kungsjet, Epos, Pasteur, Thasos) were used containing three Fusarium infection levels (averages 1, 11 and 25%, precise infection levels measured in a Blottertest, De Tempe, 1958). Seeds originated from an organic field that was inoculated with F. culmorum in 2004. 
Experiment 1. Seeds were sown in a field on an organic farm on clay soil (Colijnsplaat, The Netherlands) on 11 April 2007. Experimental set up as randomized block design with four repetitions and 20 m2 plot size. Percentage of seedling emergence was measured on 29 May (after 1.5 month of hot and dry conditions) by counting six transects of 1 m in each plot. Measurements of above-ground dry matter were done on 7 and 18 June, by cutting 0.4 m2 of all plots at ground level and measuring dry weight after drying at 105°C.  
Experiment 2. Seeds were sown in a sandy soil (originating from a former organic grass field) in 5 litre pots at the experimental organic farm Droevendaal, Wageningen University and Research Centre, Wageningen, The Netherlands, on 26 March 2007. Experimental set up was a randomized block design with four repetitions,  and each plot contained 20 pots of 5 litre, with 5 seeds sown in each pot (resulting in 100 sown seeds per plot). Pots were watered regularly to maintain optimal moisture conditions for plant growth. 
Percentage reduction per percentage of Fusarium in the seed was calculated with linear regression. Relative growth rates of dry matter were calculated by nonlinear regression (equation: Wt=W0*exp(relative growth rate*time), in which Wt and W0 represent weights on time t and 0, respectively). All statistics were performed using GenStat Seventh Edition version 9.1.0.147, VSN Internation LTD, Rothamsted, and R version 2.4.0 (R Development Core Team, 2006). 
Results 
In field (Exp. 1) and pot (Exp. 2) experiments a significant relation (p<0.001) between reduction in plant numbers shortly after emergence and Fusarium in seed measured in the Blotter test was found. The difference in plant tolerance to seedling blight was highly significant (p<0.001) between pot and field, revealing a general lower tolerance to Fusarium in the pot experiment (Fig. 1).
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Figure 1: Percentage of plant reduction per percentage of Fusarium in the seed in the field (Exp. 1), the pot experiment (Exp. 2) and for all six spring wheat cultivars in 2007. Error bars indicate standard error of the means, significant letters indicate significant differences (p<0.05).    
Additionally, differences in tolerance between the six spring wheat cultivars were significant (p<0.01, Fig. 1): in both field and pot experiments, tolerance for Fusarium seedling blight was highest for cultivars Epos and Melon, and lowest for SW Kungsjet and Lavett. The cultivar x experiment interaction was not significant, showing the relative robustness of these differences. 
First preliminary analysis of the results indicated a correlation between tolerance and the relative growth rate of the cultivars in the field experiment (Fig. 2): the higher the relative growth rate of the cultivars was in the field, the higher the tolerance to seedling blight. In the pot experiment, no significant differences in relative growth rate between the cultivars were measured. 
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Figure 2: Percentage of plant reduction per percentage of Fusarium in seed plotted against  the relative growth rates measured in the in the field (Exp. 1), 2007. Broken line indicates a linear trend, equation shown in graph. 
Discussion and conclusion
First preliminary analysis of these results indicate significant, and relatively robust differences between spring wheat cultivars in their tolerance to Fusarium caused seedling blight. Results are in accordance with results from last year (Timmermans and Osman, 2007). Strikingly, Lavett, the cultivar that is most widely used in practice in The Netherlands (Osman et al. 2005), was one of the most susceptible cultivars in both experiments. Other authors have mentioned differences in cultivars sensitivity to Fusarium seedling blight for winter wheat, that seem at least partly related to susceptibility to seedling blight (Browne and Cooke, 2005). In the field, an indication was found for a relation between relative growth rates of cultivars and resistance to seedling blight. This relation can potentially be used as a criterion in future breeding; however, further analysis of current and former experiments has to ensure that it is robust in different environments. Plans for near future include combining these results with data measured in former experiments. Also, analysis of two years-measurements on light interception and crop closure (potentially delayed by seedling blight) and measurements on actual weed infestation are to be included.  
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