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Project 1: Crop residues and the survival, production, and control of Fusarium inoculum.
1. What major problem or issue is being resolved and how are you resolving it?

Fusarium-infested plant residues facilitate the survival and production of inoculum that initiates
Fusarium head blight (FHB) epidemics. An understanding of the role of crop residues in the
survival of the pathogen and production of primary inoculum is essential to evaluate
management strategies aimed at the reduction of inoculum. While such strategies may include
biological or cultural control practices, this project has focused on examining the epidemiology
of Fusarium graminearum by using burning treatments, implemented between planting and crop
emergence, to remove the Fusarium-infested crop residues. Our preliminary studies conducted
in a previous USWBSI project indicated that populations of F. graminearum were significantly
reduced following burning and resulted in lower FHB incidences (Dill-Macky and Salas, 2002;
Dill-Macky and Salas, 2001). Further studies examining crop residues were conducted in 2002.
One study, with experiments at two locations in Minnesota, examined the effect of burning on
the production of primary inoculum, quantifying residue destruction and examining FHB
severity of the crop in burned and control plots at maturity. A survey of soil populations of FHB
pathogens in fifty Minnesota wheat fields was conducted to examine the impact of previous crop
on Fusarium populations. Experiments at three Minnesota locations were also conducted to
examine the impact of host resistance on inoculum production from the residues of cultivars
developed with improved FHB resistance.

2. What were the most significant accomplishments?

1) Studies confirmed that burning overwintered wheat residues following planting, but before
crop emergence, did not affect stand establishment of either wheat or barley.

i1) Burning decreased the amount of residues at the soil surface and reduced the incidence of F.
graminearum (FG) in plots although in 2002 FHB levels were low in Minnesota and while
differences were detected among treatments the differences were generally not significant.

ii1) We established that crop rotation influenced the populations of Fusaria present in soils. F.
graminearum (FG) in the soils of fifty wheat fields ranged from 18 CFU/g to 1435 CFU/g. FG
populations were highest following corn (1159 CFU/g), intermediate following wheat (642
CFU/g) and dry beans (497 CFU/g) and lowest following soybeans (356 CFU/g) and sugarbeets
(341 CFU/g). Populations of F. culmorum, F. sporotrichioides, and F. avenaceum were also
highest following corn.

iv) The colonization of kernels by F. graminearum was affected by host genotype. Despite a
significant cultivar by location interaction, the wheat cultivars, Alsen and Gunner had lower
levels of F. graminearum colonization at all locations than Dandy, Norpro, 2375, Oxen, and AC
Vista which were more highly colonized. The six-rowed barley lines MN109, MN110 and
Lacey were generally more highly colonized by F. graminearum than Robust, Drummond,
Foster, and Legacy. The two-rowed barley cultivar Conlon, had the lowest incidence of F.
graminearum of the barley lines tested. This data suggests that the colonization of residues by F.
graminearum may be influenced by host genotype, inoculum availability, and site-specific
environmental conditions.
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