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Staple food plants – the basis of our diet  
The most important staple foods worldwide are wheat, rice, maize and potatoes. Wheat, rice and maize are 

grasses, potatoes belong to the nightshade family. As staple foods they serve, in addition to other staple foods 

such as milk, to cover the minimum human requirements for nutrients, vitamins and minerals. They are very 

filling, can be produced in sufficient quantities for the population, and, in view of their nutrient content, are 

relatively cheap. Wheat, rice, maize and potatoes are very rich in starch, a carbohydrate. 

Per 100 g: Potatoes, freshly boiled Maize Rice (unpolished) Wheat 

Energy (kJ) 294.3 1498 1492 1342 

Starch (g) 14.6  71.0 75.5 70 

Protein (g) 2.0  9.0 7.5 11.5 

Fat (g) 0.1  3.8 2.2 2.0 

Calcium (mg) 6 15 23 43.7 

Iron (mg) 0.4 1.7 2.6 3.3 

Zinc (mg) 0.3 -- 4.6 1.3 

Vitamin C (mg) 12.3 -- -- -- 

(Average values from various sources) 

4.186 kilojoules (kJ) are 1 kilocalorie (kcal) 

 

The foreigners on our dinner plates 

Wheat, rice, maize and potatoes are not originally from Europe, they are in fact “foreigners” in our European 

environment. Even in their countries of origin the plants had often been subjected to breeding processes to 

adapt them better to human food requirements. But breeding remains a continuous process. 

Wheat comes before rice as the most important staple food. Cultivated wheat originated in the Near and Middle 

East. To this very day new varieties are being bred, for one thing because of the different environmental 

conditions in the present-day cropping regions on almost every continent. About 90 percent of the wheat 

harvest is accounted for by seed wheat (bread wheat), the rest by hard (durum) wheat for farinaceous foods, 

e.g. pasta. 

Rice grew originally in shallow water in topical and subtropical regions of Asia and Africa. It spread from China 

to Korea and Japan, India and the Philippines. From India, it made its way to Persia and the Euphrates. Italy 

was the first European country to cultivate rice, round about A.D. 1500. In the seventeenth century it finally 

arrived in America. In the meantime rice has become the staple diet for three fifths of the world’s population, 

which is the reason why breeders are directing their efforts mainly at increasing yields, adapting the plants to 

modern methods of cultivation, and reducing harvest failures to the minimum. 

Maize is from South and Central America. How it first came to be cultivated is not yet fully known. The main 

cropping area at the present time is in the USA. Like other field crops, maize has become very widespread and 

is found today on almost all every continent, and also in Europe. 

The potato came originally from the High Andes in South America. However, the areas where it is most 

extensively cultivated nowadays lie in the temperate zones, mainly in Europe (including Russia). The first 

potatoes only reached Europe in the sixteenth century. The potato is so adaptable that it can now grow from 

just above sea level in the Netherlands up to altitudes of 4000 metres in the Andes, and from the Arctic circle 

to Tierra del Fuego. Because of its enormous importance as a staple food and energy source, breeders 

concentrate their efforts on increasing its starch and protein contents and at the same time on achieving 

resistances to pests and diseases as a means of safeguarding harvests. The potato is an important source of 

starch for animal feeds, and also for industry, where starch can be processed to a very wide range of different 

products. 
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Breeding methods: from traditional to high-tech 

The oldest breeding method known to man is selection. The most suitable plants from a particular batch are 

sorted out and multiplied. It is probable that the characteristics of cultivated maize were already altered several 

thousand years ago by selection alone, one example of this being the very much larger size of the ear. The 

basis for such selection is provided by natural differences between the individual plants, attributable to sudden 

random changes in the genome (mutations). 

To achieve new combinations of various characteristics in new varieties, cross-breeding is used. The 

characteristics of the parent plants are newly combined when sexual multiplication takes place.  

The fact that mutations increase the number of initial characteristics for breeding has been deliberately 

exploited for the last hundred years or so. Radiation and chemicals act on the genome, which then undergoes 

changes at a much greater rate than under natural conditions (mutation breeding). Here, again, the plants 

which happen to possess desirable new characteristics must be selected and the new characteristics crossed 

into other varieties. Most of the durum wheat varieties used for Italian pasta, for example, are products of 

mutation breeding. 

Another relatively new method is what is known as protoplast fusion. Protoplasts are plant cells in which the cell 

wall has been removed. Fusion of the cells is forced by some method such as an electrical field. This results in 

an uncontrollable recombination of the genomes of the original varieties. The nectarine is claimed to have 

resulted from a protoplast fusion of plum cells and cells of a peach mutant. 

The most recent development in breeding methods is gene technology. The first step is to recombine genetic 

material in the laboratory, i.e. outside the plant. This recombined material is then introduced by various 

methods into the plant. It can be taken from another plant, from a microorganism or even from an animal. 

Developments here with wheat, rice and potatoes - as opposed to maize - are not yet sufficiently far advanced 

for products of genetically modified varieties to be placed on the European market. 
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The potato’s worst enemy is a fungus 

At first the potato became a highly important staple food for the poorer classes, who were obliged to hand over 

other products to their aristocratic landlords. This meant that potato diseases could lead to famine, as 

happened for example in the nineteenth century in Ireland, where a fungus destroyed the whole potato harvest 

and over one million people died of hunger. The fungus which was probably responsible for this is called 

Phytophtora infestans, and the disease it causes is known as potato blight. At first the fungus was only able to 

multiply asexually. This means that it could merely produce copies of itself, i.e. it could scarcely undergo any 

changes over the course of time (except by mutation). For this reason there was a better chance of breeding 

potatoes with resistance to the fungus by crossing resistant varieties from Mexico with local European varieties. 

Unfortunately the results were not very satisfactory, since crosses of this kind very often favour other 

undesirable characteristics, such as a less appetising taste. 

Since the 1970s the fungus has been able to multiply sexually in Europe, because its “counterpart” - which is 

necessary for this process - was imported together with potatoes from Mexico. The fungus could now very 

rapidly develop more aggressive strains with higher resistance to control methods, and these strains are now 

becoming increasingly widespread. For Switzerland it has been estimated that, without the use of chemical 

plant protection products, which contaminate ground water and soils, more than 40 percent of the harvest 

would fall victim to this fungus! 

The potato’s own natural defences against pathogens such as Phytophtora are not sufficient to protect the plant 

effectively. The plant defends itself by forming a protective wall of dead plant cells around the focus of 

infection. If the plant does this successfully, the fungus will starve, since it feeds on the substances contained in 

living plant cells. The idea at present is to reinforce this natural defence mechanism with the aid of gene 

technology. For this purpose, genes of the soil bacterium Bacillus amyloliquefaciens are inserted into the plant. 

Even in very low concentrations the gene products ensure that the plant cell dies, and they only come into 

action when the cell is infected, since they have been linked to the promoter (steering sequence) of one of the 

plants own defence genes. At the moment, however, this approach is still at the research stage. 

 

On Europe’s fields: The beetle from Colorado versus the plant from the Andes  
One important enemy of the potato is the Colorado beetle. This familiar insect (Leptinotarsa decemlineata) 

came originally from the mountain regions of Colorado in North America. The beetles feed on wild or cultivated 

nightshade plants. The Colorado beetle first arrived in Europe towards the end of the nineteenth century, and 

has been spreading inexorably ever since 1922. It probably came to Europe together with commodities for 

American troops. Since no defensive measures were available at first, school children and others had to go out 

into the fields and collect the larvae and beetles by hand. Chemical control of the Colorado beetle started with 

DDT, which was afterwards banned, and other insecticides. In the meantime the beetle has developed 

resistance to chemical products in many places - in other words, it has become insensitive to the plant’s 

defence mechanisms. 

Organic farming makes use of spores of the soil bacterium Bacillus thuringiensis. The Bt-toxin produced by this 

bacterium is effective against the Colorado beetle, but is harmless to beneficials such as the ladybird. For this 

reason gene technology is used to insert the gene for the Bt-toxin into potatoes. The plant then produces the 

toxin itself, and the Colorado beetle is controlled from the moment it starts eating the plant. This method has 

the additional advantage of saving fuel costs for farmers, since they no longer have to drive out into the field to 

carry out insect control measures. Bt-plants of this kind are already being cultivated in North America. Attempts 

are also being made with traditional cross-breeding to produce new resistant varieties. 
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Staple food plants – the basis of our diet  

The most important staple foods worldwide are __________________________________________ 

__________________. Because of their nutritional value they are now cultivated practically everywhere 

throughout the world. As staple foods they provide the minimum requirements of ______________________ 

______________________________. These staple food plants are highly rich in __________, which is a 

______________________.  One special feature of the potato is that - unlike the others - it contains 

________________.  

_________________ is the most important staple food plant worldwide and comes from _______________ 

__________________________________. One reason why it has been subjected to continuous breeding is 

___________________________________________________ _________________. ____________ came 

originally from Asia and _____________. It is the staple food of ______ of the world population. The aims of 

breeders are: _______________________________________________________________________. 

Maize came originally from _________________________________, but nowadays it is found mostly in 

_____________. Finally, the potato is from _______________________________________. It is so adaptable 

that is can grow almost everywhere, but preferably in temperate latitudes. It did not come to Europe until the 

______ century, because America naturally had to be discovered first by Christopher Columbus! (For the same 

reason, the _________ also took a long time to get to Europe.) 

The potato is very important as ____________________________________________. The aims of its 

breeders are: ____________________________________________________________________________ 

______________________________________________________________________________________. 

Human beings need the potato not only to feed themselves, but also for ________________ and for 

___________________________.  

A number of different breeding methods are used for improving crop plants. When the most suitable plants are 

selected and multiplied, this is called ________________. This was the method used, for example, to improve 

the ________. The method is based on sudden random changes in the genome, which are known as  

___________________. This fact has been exploited since the twentieth century: the plant genome is exposed 

to _____________ and __________________, with the result that after a certain period of time many more 

mutations take place than under natural conditions. This type of breeding is called ____________________.  

When breeders wish to recombine the different characteristics of parent plants, they use what is known as 

___________________ multiplication; this method is called _________________________________.  

The nectarine probably came into existence by another method, which is known as ____________________ 

________________. (The ____________________ is a plant cell without its cell wall.) In this case the 

recombination of the genomes was not ___________________, but a random event.  

The most recent method is ____________________. The genetic material is first of all recombined in the 

__________. It is then introduced by various methods into the plant cell. In Europe, it is possible at present to 

buy products only from genetically modified ________. 
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The potato’s worst enemy is a fungus 
At first the potato became a highly important staple food for the poorer classes. This meant that potato 

diseases could lead to famine, as happened for example in the nineteenth century in ____________ , where a 

fungus destroyed the whole potato harvest and over one million people died of hunger. The fungus which was 

probably responsible for this is called _________________________, and the disease it causes is known as 

__________________________. Like the potato itself, the fungus comes from _________________________. 

At first the fungus could only multiply ________________________in Europe. This means that it could merely 

produce copies of itself. In this way it was possible to breed plants able to defend themselves against the 

fungus, i.e. __________________ potatoes; to do this, varieties from Mexico were crossed with local European 

varieties. Unfortunately the results were not very satisfactory, since crosses of this kind very often favour other 

undesirable characteristics.  

Since the 1970s the fungus has been able to multiply ________________________ in Europe, because the 

necessary counterpart was imported together with potatoes from Mexico. Transportation of goods around the 

whole globe cannot possibly be controlled strictly enough to effectively prevent the spread of animals, plant 

seeds or microorganisms. The fungus could now very rapidly develop more aggressive strains with higher 

resistance to control methods, and these strains are now spreading. For Switzerland it has been estimated that, 

without the use of ___________________ plant protection products more than 40 percent of the harvest would 

fall victim to this fungus! 

The potato’s own natural defences against pathogens such as Phytophtora are not sufficient to protect the plant 

effectively. The plant defends itself by forming a protective wall of ___________________________________ 

around the focus of infection. If the plant does this successfully, the fungus will starve, since it feeds on the 

______________________________ living plant cells. The idea at present is to reinforce this natural defence 

mechanism with the aid of _________________________. At the moment, however, this approach is still at 

the research stage. 
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On Europe’s fields: The beetle from _______________ versus the plant from ____________ 
One important enemy of the potato is the Colorado beetle. This familiar insect _______________ (Leptinotarsa 

decemlineata) came originally from the mountain regions of ________________ in _____________________.  

The beetles feed on wild or cultivated _________________________________. The Colorado beetle first 

arrived in Europe towards the end of the nineteenth century, and has been spreading inexorably ever since 

1922. It probably came to Europe with _____________________________________________________. 

Transportation of goods around the whole globe cannot possibly be controlled strictly enough to effectively 

prevent the spread of animals, plant seeds or microorganisms. As a result, a plant from ____________ comes 

together in Europe with a ________________from North America and creates major problems for European 

food production! 

 

Since no defensive measures were available at first, school children and others had to go out into the fields and 

___________ and beetles by hand. The ___________________ control of the Colorado beetle started with the 

insect control agent ________, which was afterwards banned, and other so-called __________________. In 

the meantime the beetle has developed resistance to chemical products in many places - in other words, it has 

become _____________________________.  

Organic farming uses soil bacterium as a method of control. The insect poison produced by this bacterium, 

“_________________”, is effective against the Colorado beetle. This substance does not cause any harm  to 

beneficial insects such as __________________________. For this reason _____________________ the gene 

for the_____________ is also introduced into potatoes. Plants of this kind are already being cultivated in 

__________________________. Attempts are also being made with _________________________________ 

to produce varieties which are resistant to the beetle. 
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A comparison of different breeding methods 
 
 

Selective 
breeding 

Cross- 
breeding 

Mutation 
breeding 

Protoplast 
fusion 

Gene 
technology 

Changes in the 
genome? 

no yes yes yes yes 

A likelihood 
that the species 
will take on 
totally new 
characteristics 

low 

(spontaneous 

mutations) 

low high medium high 

Can species 
barrier be 
crossed? 

no 

occasionally, but 

only between 

closely related 

organisms 

no 
yes, between 

related species 

yes, practically 

no limit 

Can the aim be 
achieved with 
certainty? 

if the species 

already 

possesses the 

characteristic 

if the species 

already 

possesses the 

characteristic 

no to limited extent with fair certainty
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Uses for starch 
Paper and cardboard packing paper and newsprint, corrugated cardboards 

Building materials plaster and cardboard panels, mineral fibre panels 

Textile production sizing agents, finishes, laundry stiffeners 

Adhesives wallpaper pastes, glues for wood boards 

Biotechnology nutrients for microorganisms 

Plastics packaging materials, films, moulded articles 

Cleaning agents soaps, washing-powders, raw materials for washing 

Cosmetics/pharmacy toothpastes, creams, face powders, dry shampoos, tablets 

Food industry pastrycook’s products, sauces, puddings, preserves 
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Potato recipe: Potato pancakes with onions 
 
Ingredients:    
2 kg raw, peeled potatoes, 4 eggs, 150-200 g onions, milk, salt, sugar 

 
How to prepare: 
First grate the potatoes finely. Skin the onions and cut into cubes, add the cubes together with the 

eggs to the potatoes, and season as required. Add just enough milk to ensure that the resulting mass 

is not too liquid. 

Pour a portion of this into a previously warmed and greased pan and fry gently. The pancake must 

then be turned over and fried on the other side. Serve with apple purée or creme fraîche. 
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