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Abstract

The practice of direct drilling without tillage has increased in Finnish cereal production during recent years. The need to save labour as well as economic and environmental aspects has raised interest in this cultivation practice. 

Oats is an important cereal crop in Finland, but the effect of tillage and Fusarium infection on oats has not been studied previously. From national mycotoxin surveys carried out annually since 1999 we know that the highest toxin contents were analysed from oats. There are regulations concerning maximum mycotoxin contents of cereals and cereal products for food in the European Union for deoxynivalenol (DON) and zearalenone (ZEN), and regulations are also being prepared for T2/HT-2 toxins. According to earlier results, most of the problems of exceeding the maximum mycotoxin contents are on oats. It was therefore important to investigate the effects of reduced tillage on Fusarium infection of oat kernels and mycotoxin contents of grain.

 Fusarium infection and mycotoxin contents of oat cultivars ‘Belinda’, ‘Freja’, ‘Roope’ and ‘Veli’ were studied in a field trial in 2004-2006 under autumn ploughing and direct drilling. Oat monoculture was not used in the trial and on these plots oats was grown every year following barley. The infection of developing kernels was investigated from panicle emergence until harvested grain. The harvested grain was dried and samples were taken from both raw and cleaned grain (2-mm sieve) for Fusarium and mycotoxin analyses. Trichothecenes were analysed from both raw and cleaned grain with GC-MS. In 2005-2006, trichotechene mycotoxins were analysed also from grain 2-3 weeks before harvest. 

During the 3-year trial period the weather conditions varied: 2004 was very rainy and cool, 2005 was warm and less rainy, while 2006 was warm and dry. Fusarium infections are highly influenced by humidity and temperature, which was clearly seen in the results. There were differences also between oat cultivars as far as Fusarium infection and mycotoxins contents are concerned, but these differences may be partly due to the length of growing period the cultivar requires. The effect of cultivation practice was seen both on the Fusarium species infecting oats, the prevalence of infection and the mycotoxin contents in grain.

The first Fusarium species that can be detected already at panicle emergence is F. langsethiae which is the most common Fusarium species on oats during the early development of kernels. F. poae can also be detected in flowers and kernels. F. avenaceum and F. sporotrichioides infect kernels during July to early August, while F. culmorum and F. graminearum require more humidity and  infections become more common in August if the weather is rainy.  Normally, F. langsethiae is quite rarely detected in harvested grain, but in dry conditions it may be quite abundant.   

There are some differences between cultivars in Fusarium infection levels. As a whole, more infection is detected in late cultivars than in early ones. Direct drilling can increase the infection of F. langsethiae and F. avenaceum and reduce F. culmorum and F. poae. It was also found to decrease the DON and NIV (nivalenol) contents in grain, which is in accordance with the effect on the most important DON-producing species F. culmorum and the NIV producer F. poae. On the other hand, direct drilling seemed to increase the T-2/HT-2 contents of oats. The highest DON contents were detected on cv Roope. Both F. langsethiae and F. sporotrichioides  produce A-type trichothecenes T2 and HT-2 which were detected on all the cultivars, the amounts being highest in the late cultivar Belinda (about 1000 μg/kg in 2006). Cleaning the dried grain with a 1,4-mm sieve reduced both the DON and T2/HT-2 contamination of oats.

