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Summary 
 
Selenium is an example of an essential element becoming more and more insufficient in 
food crops as a result of intensive plant production in many countries. In some areas, for 
example, Scandinavia and parts of North America, the soil properties accentuate the Se 
deficiency problem in animal and human nutrition. 
 
This chapter reviews the present knowledge of the Se situation in those countries where 
the Se status has been surveyed, which is not the case in most of the world. A number of 
factors affecting the plant uptake of native and applied Se are discussed. 
 
Different means of increasing the Se content of field crops are described, and the effect 
of these procedures is discussed, based on publications covering a range of countries, 
soil types, crops and other factors. The bioavailability to animals of Se in the crops as 
affected by these factors is also discussed. 
 
In conclusion, this review shows that soil fertilization with about 10 g Se per ha, as 
selenate, or foliar application of about 3g Se per ha are effective, safe, and economical 
ways to remedy a situation of inadequate Se concentrations in field crops. 
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1. Introduction 
 
In recent public discussions about the quality of food products in modern agriculture, lack 
of selenium (Se) in food has often been viewed as an example of a mineral imbalance 
related to intensive crop production. Selenium has been recognized as an essential mineral 
for human and livestock nutrition for more than 30 years (see Global Importance of 
Selenium and its Relation to Human Health). Several attempts have been made to 
demonstrate its essentiality for plants by omitting Se in their growth medium, but so far, it 
has been without success. Furthermore, none of the Se-containing enzymes active in 
animals are found in plants. Consequently, interest in the Se content of plants is related to 
the quality of crops as animal fodder and as human food. The main source of Se for animal 
fodder and human food is the soil-plant system. Therefore, field treatments with Se are 
possible ways to improve the Se-nutrition of livestock and humans.  
 
2. Geographic Distribution of Se 
 

 
 

Figure 1. Distribution of Se in fodder crops in Europe. The upper and lower symbols for 
Finland refer to before and after 1985, respectively (Gissel-Nielsen, G. 1998. Effects of 
selenium supplementation of field crops. In Environmental Chemistry of Selenium. pp. 

99-112. Ed. W.T. Frankenberger,Jr. and R.A. Engberg. Marcel Dekker, Inc. New York). 
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Selenium deficiencies are reported in both western and eastern coastal areas of North 
America, Venezuela, Australia, New Zealand, Japan, and China. However, no information 
is available about the Se status of people and livestock in most countries of the world. The 
average Se concentration of the fodder needed to meet the minimum requirements of 
livestock is considered to be about 0.1 mg kg-1 dry matter, and toxic effects can be 
expected at intakes of fodder that exceed 1-2 mg Se kg-1. According to these limits, 
different areas of the world are characterized as Se-deficient, Se-adequate, and Se-toxic. 
Outside Europe, crops containing toxic Se concentrations are found in the Midwestern 
regions of the US and Canadian prairies, in Venezuela, India, and China. Selenium 
deficient areas are more widespread than toxicity areas.  
 
The situation for Se in Europe is illustrated in Figure 1. There is a geographic pattern in 
this map showing Scandinavia as a natural low-Se area, while central Europe ranges 
between deficiency and sufficiency. Information is scanty from southern Europe. A few 
samples from Italy point to a range spanning from somewhat deficient to sufficient. This is 
also the case for Greece. Results presented at the International Symposium on Selenium in 
Belgrade in 1991 indicated that the Se status of the former Yugoslavia ranges from 
adequate to inadequate. Selenium toxicity has only been observed in certain areas of 
Wales, Ireland and Russia. 
 

Country 
Se intake 
(μg/day) 

Blood Se 
(μg/L) 

Belgium 55 123 
Canada 98-224 182 
China 11-4990 8-3180 
Denmark 40 86 
Finland before 1985 30 56-87 
New Zealand 28-56 59-83 
USA 62-216 157-265 

 
Table 1. Human dietary Se intakes and blood-Se levels (Gissel-Nielsen, G. et al. (1984). 

Adv. Agron.  37, 397-460). 
 
The Se concentrations in plants affect Se intake by humans and their blood-Se content. 
Table 1 provides information on this subject from a few countries. These Se values 
indicate a relationship between the Se content of food produced in different countries and 
the blood-Se content of the inhabitants. A multitude of publications indicates a similar 
correlation between the Se content of animal feed and animal blood-Se. 
 
Sources of Se intake are many, and a number of publications provide the results of surveys 
on the Se content of foodstuffs. The first comprehensive survey from a low-Se area 
illustrated the situation in Finland in 1980. Other reports contain information on the Se 
content of foodstuffs from several Se-sufficient countries. The differences in the Se content 
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of the same foodstuff from different surveys are obvious when comparing the reported 
results, but when arranged according to the decreasing Se content, the similarities are also 
obvious. Consequently, no exact values can be given for the Se content of different 
foodstuffs, but the foodstuff groups can be listed in their relative order of Se content, as 
shown in Table 2. 
 

Relatively high  Seafood 
 

 
 
 
 

Meat 
High-sulfur vegetables 
Legume Crops 
Cereals 
Other vegetables 

Relatively low  Fruits   

 
Table 2. Groups of foodstuffs in order of relative average Se content. 

 
Due to the correlation between Se intake and blood-Se shown in Table 1, the Se intake of 
humans and livestock living in a certain area can generally be estimated by evaluating Se 
uptake by the fodder crops grown in the area in question. This is because cereal and 
vegetables are dominant in the human diet and, along with pasture plants, also in livestock 
fodder. Therefore, crop plants are responsible for the greater part of Se intake by humans 
and livestock, even if crop plants are relatively low in Se, as shown in Table 2. 
Consequently, an increase in the Se concentration of food and feed crops is an obvious 
way to remedy Se deficiency in humans or livestock. 
 
- 
- 
- 
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