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various scale levels (field, region, country, Europe).

This project aims to develop various forecasting models for mycotoxins in grains. These models
aim to provide a prediction, during the growing season, of the contamination of the grain at
harvest. Models will be developed for the most important mycotoxins, for various grains and at
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Wat is er aan de hand?

The presence of mycotoxins in cereals can result into economic losses for the feed and food supply
chain and the Dutch government, decrease sustainability and the safety of feed and food products.
Mycotoxin contamination can be limited but not fully eliminated by good agricultural practices.
Forecasting systems that can predict the presence of mycotoxin in an early stage of cereal
cultivation can be helpful for mycotoxin management.

Wat doet het project daaraan?

This project aims to develop forecasting model for the regulated mycotoxins in cereals, at different
scale levels (region, country, Europe) for different groups of end-users (farmers, buyers,
government etc).

Wat levert het project op?

The project will result into:

- More insights into the factors that affect mycotoxin contamination in cereals, effects of these
factors and their interrelationships, for various combinations of mycotoxins- cereals: DON in
wheat, T2/HT-2 in barley and aflatoxins in maize.

- Forecasting models for prediction of:

o DON in wheat for the grower (field level) and the buyer (region level) as well as for
the entire country;

o DON, T-2/HT-2 in barley for buyers (region level) in the Netherlands;

o DON and ZEA in maize for the buyer (per country) in Europe

Applications of the models for end-users, e.g. an internet application for growers.

Scientific publications and several contributions to conferences

Publication in popular magazine and on websites

Wat is het effect hiervan?

The deliverables of the project are aimed to help various groups of end-users in daily decision
making on mycotoxin management. Decision entail the application of agronomical practices, e.g.
the use of fungicides, monitoring, and routing in the supply chain. Ultimately the results of this
project will contribute to reducing economic losses, increase food safety and increase
sustainability of cereal production.

Highlights 2017
- Literature Review:
The literature review on Fusarium infection and the factors influencing Fusarium infection
and mycotoxin production in barley has been finalized. The review has been written in
both a draft report and a scientific paper. The paper has been submitted for scientific
publication to World Mycotoxin Journal by end of 2017. The review results have served as
the basis for the decision on what type of model to develop for mycotoxins in barley.

- Field survey:
In 2017, 593 questionnaires have been sent out to arable farmers in the Netherlands, via
cooperation with partners within the project (Agrifirm, CZAV and Agrovision). In total, 24
wheat samples, 10 barley samples and no maize samples were received. The response
rate was about 6%.

Wheat

24 wheat samples were analysed.

18 out of the total of 24 wheat harvest samples contained DON in levels above 50 ppb.
None of them were above the EC guidance level for feed or the legal limit for food.

1 sample was contaminated with HT-2 toxins above 20 ppb.

2 samples were contaminated with Zearalenone (ZEA) above 50 ppb.

Other mycotoxins detected in several samples were: Nivalenol, Enniatins, Mycophenolic
Acid.




Barley
10 barley samples were analysed.

Among all the barley samples, 6 out of 10 were contaminated with DON above 50 ppb.
None of them were above the EC guidance level for feed or the legal limit for food.

5 samples were contaminated with T2/HT2 toxins above 50 ppb.

2 samples were contaminated with ZON above 50 ppb. One of them (270 ppb) contained
ZON in levels above the guidance level for food.

Other mycotoxins detected in several samples were: Nivalenol, Enniatins, Beauvericin,
Alternariol-methylether, Moniliform, Mycophenolic acid.

Maize
No maize samples were received in 2017.

- Modelling:
Wheat:
The Bayesian network model to estimate the probability of a feed ingredient being
contaminated with a specific mycotoxin. The model showed very high accuracy (ca 97%)
however, most of the data concerned values below the LOQ and ML. Therefore, in 2018,
efforts will be done to increase the applicability of the model, by including weather data as
predictors.

Three modelling approaches has been set up to predict DON contamination levels in wheat
in the Netherlands:

1. The existing empirical model (van der Fels-Klerx et al., 2010) was updated with new
monitoring data (2011-2016) and different statistical method to improve the model
performance.

A Bayesian network model was developed.

Via collaboration with Unicatt and HORTA in Italy, we make use of the mechanistic
model developed by this group. The model has been adapted to make it suitable for
farmers in the Netherlands.

The three modelling types will be combined in a modelling envelope.

A scientific paper has been written on the three different modelling approaches to forecast
DON in winter wheat in the Netherlands. This paper will be submitted for publication in the
scientific journal Toxins early 2018.
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Barley:

Based on the (limited) available barley data, a first attempt has been made to develop a
forecast model for DON in barley using machine learning techniques. The model
performance was not enough for use in practice. In 2018, additional data will be acquired
in attempts to improve the model. T2/HT2 in barley was not considered since this toxin
does not seem to a major problem (based on the literature review) and available data is
too limited.

Maize:

As part of the Europe H2020 MyToolbox project, a forecasting model for aflatoxins and
fumonisins in maize in Europe will be developed. Therefore, in the course of this national
project we will focus on DON/ZEA in maize in Europe. A mechanistic model has been
developed to calculate a risk factor for DON and ZEA in maize in Europe. In 2018, these
risk factors will be linked with actual mycotoxin levels to predict DON and ZEA
contamination (low, medium or high) at harvest.

e Meetings:

In 2017, two project meetings have been held with the entire consortium, one in spring
and one in December 2017. At the meetings, the progress of the project was presented
and discussed and future activities were discussed.

One separate meeting was held between Agrovision and Wageningen Research to discuss
implementation of the forecasting models.
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