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Introduction and Background
Yellows disease has been observed sporadically for several years in sugarbeets grown in the Red River production area of North Dakota and Minnesota. Symptoms include wilting, yellowing and early death of infected plants in the field, and a vascular discoloration of the sugarbeet root. The disease reduces both yield and quality. Yellows disease appears to be increasing in recent years, and was particularly severe in 2004 and 2005. The identity of the Fusarium species causing the recent yellows disease and root infection complex in the field has been poorly understood until recently. The primary cause of yellows disease in our production area has been identified as Fusarium oxysporum,  first reported in 2005 (Windels et al). Several other Fusarium species, including F. acuminatum, avanaceum, solani and moniliforme have been shown to cause yellows in sugarbeets grown in the western US (Hanson and Hill, 2004), but not in the Red River production area. The objective of this study is to investigate the cause of the yellows disease of sugar beets in the RRV production area.
Experimental Plan
In the fall of 2005, sugarbeet samples were collected from the American Crystal Fusarium screening plots in Georgetown, MN and Sabin, MN by Dr. Larry Campbell. The samples were collected for respiration studies, and sub-samples tested for the presence of Fusarium. The varieties in the plots ranged from susceptible to resistant to Fusarium oxysporum.  Samples were collected from 58 plots at Sabin and from 60 plots at Georgetown. Samples were also collected by Dr. Campbell and from a commercial sugarbeet field near Fossum, MN which had been abandoned due to a severe foliar and root decay disease of unknown cause. Isolates were recovered from diseased beets from these three sites and maintained on 10% acid PDA for study. The Fusarium isolates recovered were identified using standard identification procedures, including a combination of growth characteristics on APDA, conidia morphology and perithecium formation on carnation leaf agar. Isolates will be stored in tubes for further testing and saved for long term storage at -80C. 

Results

Results show that from 73 beets from Sabin, 107 isolates of Fusarium were isolated: one gramineraum (0.9%), 95 sulphureum  (88.8%) and 11 oxysporum (10.3%), and from 88 beets from Georgetown, 162 isolates of Fusarium were isolated: 26 graminearum (16.0%), 107 sulphureum (66.0%), and 29 oxysporum (17.9). Isolations were done from 50 diseased sugarbeets from the Fossum field; 50% of the isolates were  identified as F. graminearum; 12% identified as F. sulphureum, 18% identified as F. oxysporum, and miscellaneous fungi from 20%. All of the species associated with diseased sugar beets are pathogens, but it is not known whether they are pathogenic to sugarbeet and will cause yellows, or are secondary contaminants from the soil. Isolates will be tested for their ability to cause wilt of sugarbeet plants in greenhouse tests following the procedures of Windels et al  and Hanson and Hill. Sugarbeet plants of a susceptible variety, VDH46177, will be grown in the greenhouse in pots and inoculated by a modified root inoculation procedure. The roots of five week old plants will be dipped in a suspension of spores at 104 spores/ml for eight minutes and replanted into Conetainers for disease evaluation.  Positive and negative controls will also be inoculated. Inoculated plants will be rated for disease weekly for seven weeks.
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