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Wheat after maize – Mycotoxin risk management 
 
Faced with only moderately effective fungicidal fusarium treatments, the prevention of mycotoxins is mainly based 
on successful crop management measures such as chopping and incorporating maize residue, or, even better, 
ploughing it into the ground. 

 

 
 
 

From 1st July 2006, a new European ruling will impose limits on 
the mycotoxin content of cereals. Cereals established this 
autumn are therefore affected. According to investigations 
carried out in partnership with ONIC since 2000, the vast 
majority of French cereals comply with future standards for the 
human consumption market. The rare times when batches 
have been over those future requirements mainly occurred in 
durum wheat or soft wheat following a susceptible crop such as 
maize.  
 
 
Limiting the amount of maize residue on 
the ground 
 
Generally speaking, grain maize is a risk factor in the 
development of fusarium in the following crop, even if the 
weather remains the main cause for the presence of such a 
disease. Rain or damp conditions between ear emergence and 
flowering encourage the emission of ascospores, carried in the 
wind towards the ears. High air relative humidity then 
encourages the total contamination of the ear, and of the grain.  

Grain maize is one of the factors  
encouraging fusarium in the 
 following crop.  
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Maize is a determining risk factor of fusarium in the following crop (fig. 1)
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Maize is a determining risk factor of fusarium in the following crop (fig. 1) Since 1999, ARVALIS-Institut du végétal’s teams based at the Boigneville 
research station (near Paris) have been comparing three soil cultivation 
systems (ploughing, shallow cultivation and direct drilling) for three different 
crops grown before soft wheat:  grain maize, sugar beet and wheat. This 
research work showed that the way in which the soil is cultivated does not 
have a real impact on the appearance of fusarium or mycotoxins in wheat 
when the previous crop was wheat or sugar beet (figure 1). The 
investigations carried out in France in collaboration with In-Vivo, and data 
originating from Germany, have confirmed this.  
 
 
 

 
The way in which the soil 
is cultivated does not 
have a real impact on the 
appearance of fusarium in 
wheat when the previous 
crop was wheat or sugar 
beet. Conversely, it is a 
determinant factor when 
wheat is preceded by 
maize. 
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Conversely, when wheat crops follow grain maize or sorghum, the previous 
crop residue definitely constitutes a risk factor if it is not buried. Forage 
maize does not encourage fusarium in the next crop to the same extent. A 
more refined study led to the comparison of four different maize residue 
management methods: 
- ploughing to a depth of 20 cm with closed furrows (with prior pass of 

tractor-drawn chopper), 
- chopping and then shallow cultivation: sowing using a rotovator-disc drill 

unit and cultivation to a depth of 5-6 cm (with prior pass of tractor-drawn 
chopper), 

- shallow cultivation without chopping: till-seeding with a rotavator-seeder 
unit (Sémavator) including a cultivation to a depth of 5-6 cm (without prior 
chopping, not even standard underfloor chopper),  

- direct drilling with a special disc drill 
(Huard SD 300) without chopping. 

Between 1999 and 2004, cropping 
techniques including ploughing, shallow 
cultivation and direct drilling show very 

different mycotoxin contents. In 2003 and 2004 alone, when shallow 
cultivation was used, the discrepancy between chopping and no chopping 
clearly tips the balance in favour of chopping maize residue.  
 
 
Encouraging decomposition of residue  
 
The quantity of residue on the ground at wheat flowering has a direct impact 
on the DON content of the grain (figure 3). The discrepancy between 
mycotoxin contents obtained with ploughing, shallow cultivation and direct 

drilling can therefore be explained by the 
presence, or not, of residue. As for chopping, 
it seems to mainly have an impact on the 
speed of decomposition (see photos). Work 
carried out on different types of residue 
(cereal straw, oil seed rape) showed that 
superficial burying of residue (such as 

stubble breaking) speeds up its decomposition. Small residue decomposes 
better because of greater contact with the soil.  We must also point out that 
when comparing different cropping techniques in one field, using the same 
variety, similar trends have been observed for the amount of fusarium 

infected grain and DON contents. Even if the connection between fusarium and DON is variable, it is 
not linked to the soil cultivation technique used but rather to other factors such as weather and fungus 
strain type. 
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This illustrates the residue cover on the ground at two different dates, depending on the technique used to establish the wheat. Note the speed 
of decomposition of chopped residue as opposed to residue left intact, especially the stems.  
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The soil cultivation technique used has an impact 
on the DON content (fig. 2)
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The soil cultivation technique used has an impact 
on the DON content (fig. 2)
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Chopping and burying 
residues bring the DON 
content of the crop close to 
the DON content obtained 
with ploughing. 

Chopping and burying 
residue helps reduce its 
presence on the ground at 
flowering time, and 
contamination of wheat 
ears.  
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Important points 
 
Our recommendations for managing the risk of mycotoxins, often focus on 
cropping techniques (see grid shown in figure 4, based on over 1000 survey 
results). Indeed, fungicides are only partially effective. It is important to choose 
varieties with low susceptibility to fusarium, especially when the previous crop 
was maize or sorghum. Grain maize (or sorghum) residue management must 
favour ploughing the residue into the ground. If this technique is not chosen, for 
whatever reasons, (crop management, economic reasons…) fine chopping of 
residue (tractor-drawn chopper) and surface/shallow incorporation are then 
strongly recommended, before sowing, in order to encourage decomposition. ■ 
 
Notes 
(1) For the human consumption market, the DON content must not be above 1750 ppb for 
durum wheat and 1250 ppb for other cereals. For animal feed, content limits (still being 
debated) are likely to vary between 1500 and 5000 ppb, depending on the target market.  

 
 

Case of crops preceded by silage maize and sorghum  
 
The quantity of residue after silage maize is very limited. Even if the risk of fusarium for the following 
crop of wheat is minimised compared to grain maize, it is still higher than after other crops. The base 
of maize stems often carry fusarium, which can be an inoculum source for the following crop of 
wheat. 
Chopping maize residue can obviously not be advised for silage maize. However, burying (through 
ploughing or at least scarifying) is still recommended, even though it is less crucial. On a par with 
grain maize, sorghum also encourages fusarium in the following crop, according to the results of 
several investigations. Where sorghum residue was not buried, it also emerged as a risk factor for the 
next crop. We have no reference data from trials in crops preceded by sorghum. The 
recommendations made for grain maize residue management (chopping and, even more importantly, 
burying) also apply to sorghum residue.  

 
 

 

Risk of fusarium infection in wheat depending on previous crop, soil 
cultivation technique and variety -  Decision making grid (fig. 4) 

Previous crop Cropping 
technique Susceptibility of variety Recommendations 

Low susceptibility 
Average susceptibility  1 Ploughing 
Susceptible 
Low susceptibility 
Average susceptibility  

Cereals, 
oil seed rape, flax, 
peas, fababean, 
sunflower Min till 

Susceptible 
Low susceptibility 
Average susceptibility  Ploughing 
Susceptible 
Low susceptibility 
Average susceptibility  

2 

Sugar beet, 
potato, 
soybean, others Min till 

Susceptible 3 
Low susceptibility 
Average susceptibility  2 Ploughing 
Susceptible 3 
Low susceptibility 
Average susceptibility  

Maize, sorghum 

Min till 
Susceptible 

4  
5   Less than 5%  
6   of area 

Source: ARVALIS - Institut du végétal 

Recommendations 
1: the risk of fusarium is minimal and suggests excellent 
safety quality of the grain as far as the DON content is 
concerned. No specific treatment for fusarium, 
regardless of weather conditions.  
2: In theory, no specific treatment for fusarium. 
3: the risk can be further reduced by choosing a less 
susceptible variety. No specific treatment for fusarium 
except in case of damp weather during the ear 
emergence/flowering period.  
4: the cropping technique should be changed to include 
ploughing in order to reduce the risk level. If not, 
residue should be chopped very finely and incorporated 
into the ground shortly after harvest. The risk having 
been limited by the choice of a variety with low 
susceptibility, consider treating with an efficient anti-
fusarium triazole* (F. graminearum and F. culmorum), 
unless the weather is very dry during the ear 
emergence/start of flowering period.  
5 and 6: change the cropping technique to reduce the 
risk level. Grow wheat after a different crop or plough; 
those are the most effective technical solutions and 
should be given priority over any other. If not, crop 
residue should be chopped as finely as possible and 
incorporated into the ground shortly after harvest. A 
variety with low susceptibility to fusarium should be 
chosen. Treat routinely with an efficient anti-fusarium 
triazole* (F. graminearum and F. culmorum). The 
decision to treat for fusarium and the risk of mycotoxins 
must absolutely take into account weather conditions 
during the ear emergence/start of flowering period. A 
very damp or rainy period at that stage means that 
treatment against the risk of fusarium should be 
considered at the beginning of the flowering period, 
using a specific fungicide with a triazole* effective 
against Fusarium roseum. 
* Triazoles effective against Fusarium roseum = 
tebuconazole, metconazole, and bromuconazole-based 
products, used on their own at the beginning of the 
flowering period at a sufficient rate (0.75 N minimum). 
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