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Abstract: Mycotoxins are byproducts of fungi (fusaria) metabolism in crops in the field during production and in storage. There are many 

species of fusaria that produce mycotoxins. However, deoxynivalenol (DON) produced by Fusarium graminearum is most ubiquitous and 
mainly responsible for the observed toxicological impacts of mycotoxins in swine and poultry productions probably due to F. graminearum 

ability to produce more than one mycotoxin. Presence of DON in rations consumed by livestock, particularly swine and poultry negatively 

impact animal growth and performance with its attendant economic losses. Poultry have the ability to tolerate DON more than swine. This 

trend has resulted in diverting mycotoxins-contaminated grains for poultry feeding. However, this is still dangerous since diets formulated 
with mycotoxins also impact poultry production negatively, especially layers. Special precautions therefore should be taken before grain-

containing mycotoxins are incorporated into poultry feeds, particularly during the so-called “fusarium years.” 
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1  Introduction 
Mycotoxins are metabolites of fungi that affect crops in the 

field during production and in storage. Presently, mycotoxins 

of fusaria fungi species are more ubiquitous and thus more 

prevalent in crops, globally. During the period of production 

in the field, fusaria produce these metabolites in the course 

of their normal metabolism. The toxic metabolites of fusaria 

are known as mycotoxins and the very cause of crop 

contamination, including cereal grains used in swine and 

poultry feeds. The presence of mycotoxins in grains usually 

results in substantial economic losses through reduced grain 

yield and damage to kernels thereby also reduced grain 

quality. These scenarios are well documented. Economic 

losses due to mycotoxins in cereal grains have been 

estimated to be over a billion dollars because of 

deoxynivalenol (DON) presence in grains due to decreased 

grain quality alone [1]. DON also known as vomitoxin is a 

mycotoxin produced by Fusarium graminearum. 

Furthermore, a computer simulated data suggest that annual 

costs of DON in grains losses based on wheat and corn 

estimates is $637 million, $18 million in feed losses and $2 

million in livestock losses. Therefore, the implications of 

feed-borne mycotoxins could be very devastating to the 

livestock industry, including the poultry industry particularly 

from Fusaria mycotoxins. This is more so as Fusaria 

metabolites possess high toxicological effects in animals that 

consume rations in which they are present. This is even more 

problematic as F. graminearum can co-produce other toxic 

mycotoxins other than DON [2]. Table 1 shows fusaria 

species normally found in kernels of grains, their 

pathogenicity and mycotoxins they produce. 

 

Table 1. Fusaria isolated from grain kernels, their 

pathogenicity and mycotoxins involved. 

Species 
Degree of 

toxicology 
Mycotoxins 

F. graminearum High 
DON, zearalenone (ZEN) and 

nivalenol 

F. culmorum Low DON 

F. crookwellense Low ZEN 

F. avenaceum Low Moniliform 

F. acuminatum Low Acumination 

F. sporotrichiodes Low Diacetoxyscirpenol 

F. poae Very low Diacetoxyscirpenol 

F. equiseti Very low Diacetoxyscirpenol 

Source: [2]. 

 

As shown in Table 1, F. graminearum is most responsible for 

mycotoxins found in grains, probably as co-producers of 

different mycotoxins leading to its high degree of toxicology 

[2]. Compared to swine, poultry has been shown to be more 

tolerant to mycotoxins, such as DON without severe 

impediments to performance. The general order of 

decreasing sensitivity has been acknowledged as pigs > mice 

> rats > poultry ~ ruminants [3], [4]-[5]. This may be 

partially explained due to differences on the effects of 

mycotoxins on the brain neurochemistry in these species, 

especially between swine and poultry [11]. This has resulted 

in the diversion of most mycotoxin-containing feed grains 

for poultry feeds. Different environmental factors such as 

temperature and moisture affect mycotoxin production. 

Higher mean values are unavoidable under favorable weather 

conditions. During favorable temperature and moisture 

availability, such as rainy season fasaria epidemics can 

occur. Years in which they occur are known as “Fusarium 

years.” During “Fusarium years” care must be taken before 

suspected cereal batches are diverted to poultry feeding as 

mycotoxins are co-produced by Fusaria, especially F. 

graminearum which also produces mycotoxins that are toxic 

to poultry. This is very important in that except the levels of 

mycotoxins are ascertained because the consumption of eggs 

and meat from poultry that are fed diets containing 

mycotoxins, particularly DON can place consumers at risk 

and this is also of concern for human health [6]. Overall, the 

consumption of rations containing mycotoxins has grave 

consequences on performance, quality of animal products 

culminating in huge economic losses. 
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Effect of mycotoxins particularly DON on Feed intake 

(FI) and weight gain 

Farm animals especially swine are very sensitive and 

susceptible to the effects of DON [7]. Pigs that are presented 

with DON-containing diets often exhibit reduced FI that may 

be exhibited by outright feed refusal. DON has been shown 

to be implicated in the suppression of the appetite system. In 

addition, DON is capable of stimulating the immune system 

of the animal [8]. To this point, DON consumption often 

alters the delicate balance of the immune system, particularly 

in young animals thereby affecting their normal feeding 

behavior. This culminates in anorexia and FI is reduced [9]. 

This condition consequently stimulates lipolysis with 

subsequent negative impacts on performance [8]. Some other 

studies had shown that DON causes emesis which further 

confirmed that DON affects the appetite system of the 

animal [10]. In these circumstances, DON predisposes or 

makes such animals vulnerable to infectious diseases thereby 

further aggravating decreased productivity as the animal uses 

the activated immune system in attempt to combat the 

condition [9]. These factors combined together are therefore 

responsible for the poor performance observed in using 

DON-containing grains [11]. Table 2 shows some of the 

effects of DON on FI in swine with the specific studies 

involved as summarized by [12]. 

 

Table 2. Some Major Adverse Effects of DON on Feed 

Intake 
Effects Literature source 

Emesis and feed refusal [10] 

Decreased FI, growth and feed efficiency [13] 

Reduced FI and growth; stomach lesions [14] 

Depressed FI, growth, FE and carcass 

weight; reduced blood levels of total 

protein, albumin, Ca and P 

[15] 

Reduced FI and growth [7] 

Immediate reductions in FI and growth 

followed by partial dose-dependent 

recovery 

[16] 

Reduced FI and growth; increased 

corrugation of mucosa in stomach; 

transient decrease in serum protein levels 

[17] 

Renal lesions [18] 

Dose-dependent reduction in secondary 

antibody response to tetanus toxoid 
[19] 

 

Reference: [12] 

 

Effects of DON on Nutrient Metabolism and Weight Gain 

Closely related to the effects of DON on FI in animals, 

including swine and poultry is the issue of nutrient 

metabolism and weight gain in animal consuming DON in 

their rations. Since FI is positively correlated to weight gain, 

the reduction in FI if severe enough can lead to reduced body 

weight gains or body weight losses [20] thereby causing 

delays in the time taken by affected animals to reach market 

weights. This invariably results in losses on the part of the 

animal farmer [20]. DON has been shown to interfere with 

glucose, methionine and mineral metabolism [21]. Therefore, 

the reduction in the average daily gain of animals ingesting 

DON in their diets is not surprising. By impeding the 

metabolism of these important nutrients especially glucose 

the needed energy for maintenance and production purposes 

would be impaired. DON has also been shown to interfere 

with the activity of peptidyl transferase resulting in an 

inhibition in the process of protein synthesis [3]. These 

effects may also be at the root of the observed reductions in 

weight gain. As earlier stated any delay in reaching market 

weight associated with animals consuming DON in their 

diets would result in financial losses. The effect of reduced 

growth rate or weight gain is worse with the young and 

growing animals, such as gilts [4]. In the study of [4] gilts 

were found to be more susceptible to DON as seen in the 

delay in days to reach market weight compared with barrows 

that consumed the same level of DON in their diets. To this 

end, different studies have demonstrated that DON presence 

in the pig diets resulted in reduced growth rate with 

increasing DON concentrations in the diet. This effect is due 

mainly to reduced FI with concomitant reduction in average 

daily gain leading to increased feed: gain as a result 

maintenance energy becoming a greater proportion of intake. 

Consequently, some studies have shown that daily feed 

consumption, daily gain and feed efficiency was decreased 

by 25, 57 and 45%, respectively in pigs that were fed 4.8mg 

DON/kg of diet compared with a DON-free control for an 

experimental period that lasted for 5 days. Concentrations of 

dietary DON, number of times tested and effects of the 

ingested DON on animal performance had been summarized 

elsewhere [22]. 

 

2  Conclusion 
DON is a mycotoxin produced by Fusarium graminearum. 

Presence of DON in rations consumed by livestock, 

particularly swine and poultry culminates in various negative 

impacts, including animal growth and performance 

parameters with its attendant economic losses. Poultry have 

the ability to tolerate DON more than swine. As a result of 

this trend, there is often a tendency in diverting mycotoxins-

contaminated grains for poultry feeding. However, this is 

still very dangerous since diets formulated with mycotoxins 

also impact poultry production negatively, especially layers 

and young chicks. Therefore, special precautions should be 

taken before grain-containing mycotoxins are incorporated 

into poultry feeds, particularly during the so-called “fusarium 

years.” 
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