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Abstract 
Proso millet (Panicum miliaceum L.) was  a very important cereal in the past on the territory of Slovenia used for human nutrition and animal feed. 
At the end of the 19th century it was sown on 16,000 hectares of fields. Later in the 20th century the scope of millet production and its nutritional 
importance has been declining from decade to decade. Statistical data for the production of millet in the year 2010 show that millet was sown on less 
than 200 ha of fields, meaning that it is practically no longer produced on Slovene farms. This also limits the possibility of knowledge transfer between 
generations of farmers passing the knowledge of agro-technical characteristics and best production practices from one generation to another. From the 
survey questionnaires completed by 180 potential producers (organic farmers) and 100 potential consumers (patients and medical staff in the general 
practice at the Community health care centre) we could discover that the possibilities for the reintroduction of millet and increased production in the 
future first depend on the demand for its products and popularity of millet dishes. From all best known ethnic dishes that have been cooked in 
Slovenia in the past, millet milk porridge was the best known dish among the participants in our survey; a lot of them knew and remembered it from 
the works of our poets and writers rather than from their eating experience. With lectures, workshops, presentations and degustation of millet dishes 
we should try and show the consumers the connection and possible links between the tradition and a new healthy life style that would protect our 
bodies against obesity (fibre intake) and tiredness (antioxidants). An increased production of millet could also be justified by increasing importance 
of locally produced food, the price of millet that makes it accessible also for people with lower income, Slovene food self-sufficiency and safety and 
the fact that millet is also a very good food for patient with celiac disease who cannot eat foods with gluten. 
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Introduction 
Among different species of millets the common, hog millet 
(Panicum miliaceum L.), grains from the family of grasses 
(Poaceae) and sub-family Panicoidae was the most spread and 
domesticated species on the European territory in the past, used 
for human diet and animal feed 1. 

A wide selection of different crops is required for food safety, 
sustainable development and for organic farming 2-11, and millet 
could be one of the crops contributing to this goal 12. For agro- 
technical characteristics it should be reintroduced into the crop 
rotation in Slovenia. Millet has a short growing period (vegetation 
period of approximately 100 days); therefore, it could be placed 
into the rotation between the two main crops with longer growing 
periods 13. It could be sown from May till the end of June (as the 
main crop), and later on  the fields following the harvest of a grain 
(as a stubble crop). Millet is one of the most convenient crops for 
the conditions of climate change in the form of extreme drought 
periods in the summer that we are experiencing recently 14-16. We 
know that millet can survive drought with high temperatures from 
35 to 40�C. With a transpiration coefficient from 180 to 200 it requires 
half less water for a kg of dry matter compared to wheat (coeff. 
around 400) and also less than maize (coeff. around 300). It can 

preserve moisture in the leaves coated by soft hair and also by 
curving the leaves and turning them downwards; millet leaves 
have almost two times less and smaller leaf rifts than other grains 17-20. 
It generally contains high levels of methionine, cystine and 
tryptophan, vital amino acids for human health, which are deficient 
or low in maize, wheat, rice and sorghum 21. In developed world 
the nutritionists recommend and support the consumption of millet 
(cooked in water or milk) due to high content of group B vitamins, 
minerals (potassium, calcium, iron, magnesium, zinc, silicon) and 
fibre that protect against obesity and tiredness 22, 23. Since the 
proteins in millet don’t include gluten, the interest for millet in 
developed countries is also growing for its use in the diet of 
patients with celiac disease 24. In the food processing industry 
millet is being used for the production of malt in the brewing 
industry 25, millet flour serves as a stabilizer (in ice creams), it is 
added to wheat flour for some special types of breads and pastries 24, 27, 
some millet grain extracts like the silicic acid and fatty acids are 
being used in cosmetic industry for the hair, skin and nail care 
products 28. Compared to the developed world where millet is 
almost a forgotten crop or in recent times a dietetic product, the 
subtropic African and Asian countries are well known not only 



Journal of Food, Agriculture & Environment,  Vol.10 (2), April 2012      637 

for a higher share of millet in their agricultural production, but 
also for the rich selection of traditional local millet dishes 18. 

Considering the marginal position and importance of millet in 
the production and consumption in developed world our main 
goal is to use the review of old Slovene literature and the survey 
of possible producers and consumers to obtain the answer what 
are the possibilities to reintroduce proso millet into the crop 
rotation and to assess the need to reposition the old ethnic millet 
dishes among the healthy food selections for conscious and aware 
consumers of healthy food. 

Materials and Methods 
We evaluated the scope of millet production in the Republic of 
Slovenia with the analysis of the available statistical data for the 
areas and average yields during the period from 1939 till 2010. 
With two survey questionnaires we studied the knowledge and 
awareness about millet and opinion whether it should be 
reintroduced into the production and how it could be used for 
human nutrition or for animal feed. The survey questionnaire we 
used for the producers included questions about their knowledge 
about the plant, how well they know the technology of production 
and possible use in human or animal nutrition; the subway among 
the potential users tested their knowledge or awareness about 
the plant and the healing properties of the grains, how to make 
traditional millet dishes and whether they know that millet grains 
can be used as a bird feed, mostly for parrots and canaries. We 
predominantly used a closed type questions and some questions 
required written answers. In March 2011 we sent out a 
questionnaire on the production of millet and its use for animal 
feed to 180 organic farms in Slovenia (we considered organic 
farmers the potential producers) and 90 of the survey 
questionnaires have been filled in and sent back. In April 2011 we 
left a questionnaire on the use of millet in human nutrition and as 
a bird feed with a nurse in the general practice at one of the 
Community health care centres in Ljubljana where 100 potential 
users provided their answers (patients and medical staff). 

Survey answers were evaluated and assessed with the use of 
descriptive statistics methods and with Excel program and we 
used the Slovene and foreign literature on the production and use 
of millet as a reference. Biologically harmonised crop rotations 
like Norfolk, Rhine and old Slovene 13, 29 served as a basis for the 
proposals of crop rotations which we prepared for potential 
producers (like organic farmers) with millet as a main or as a stubble 
crop. 

Results and Discussion 
History of the proso millet production in Slovenia: 
Archaeological findings prove that Celts have been growing millet 
on the Slovene territory as early as thousand years B.C. For five 
centuries since the Middle Ages the proso millet porridge was an 
everyday dish for Slovene farmers. It is not surprising that the 
Gorenjska region that produced most millet was also called Kašarija 
(the porridge land) and people from Gorenjska Kašarji (the porridge 
people); proso millet was also sown in some other regions in 
Slovenia – in Dolenjska, Štajerska and Prekmurje. Farmers learned 
from experience that, millet grows best in medium-heavy to sandy 
soil and on dry grounds, forms a number of lateral sprouts and 
gives softer straw than other grains. Cultivation of millet demanded 
a lot of heavy manual work, mostly for weeding and harvesting. 

The crop with 15 cm row spacing has been hoed once or twice; 
crops with narrow row spacing or crops that were sown crosswise 
were cleared of weeds by women and children on their knees 
using pralica (a smaller tool resembling reaping hook) or/and by 
hand. There was less weeds in the crop of millet if it was sown 
after root crops. Sadar 29 wrote that millet was most frequently 
used in crop rotation following lucerne or winter barley. Since 
millet grains ripen sooner than the straw that remains fresh 
particularly in the nodes, the birds liked to picked the grains on 
the field. Therefore, they used to harvest the crop at the stage of 
wax maturity before it was completely ripe. The main crop (proso 
millet sown in May) was harvested during the second half of 
August though the harvest of the crops that have been sown 
later, including the stubble crops, moved into September. When 
harvesting with reaping hook or scythe they were very careful to 
avoid shaking off the grains. Unevenly ripened panicles grew ripe 
in sheaves on the field or in the drying frame. The yield of un- 
cleaned grain was equal to the yields of other grains, that was less 
than one ton per hectare 12. 

The Slovene polihistorian Valvasor 30 has written in his famous 
book “Glory of the Carniola duchy” that farmers husk millet into 
groats and knead bread from proso millet flour with no yeast to 
make dry and crumbleable milled bread (prosenjak). In the 17th 
century they used well known mixed bread, made from buckwheat, 
proso millet and barley flours as wedding bread. Proso millet 
porridge was appreciated by rich and poor. Porridge was also 
praised in “Children’s plays in songs” by writer and poet Fran 
Levstik, known by his verse “millet milk porridge, our mother and 
sweet children pasturage”. They fed cattle and horses with soft 
millet straw (prosenica), used also as a litter in the stable. They 
fed pigs and poultry with chaffed grains; therefore it is not 
surprising that we have a folk saying stating “Hungry hen dreams 
of millet”. Housewives cooked millet dishes like porridge, porridge 
with dried plums, medla (thin soup made from millet grouts and 
buckwheat flour with chopped potatoes and larded with cracklings 
or butter), loška smoljka (turnip stuffed with millet grouts), prtene 
klobase (sausages stuffed with millet grouts) or krvavice (black 
pudding), godla (soup they used to cooked black pudding in), 
and dro•i (bread yeast made from millet flour and fruit cider). In 
combination with some other plants millet grains were used by 
folk healers and herbalists to treat colds, cardiovascular problems, 
digestive trouble, stomach pain and intestinal diseases, skin 
conditions and problems of old age 31. 

Areas and grain yield of proso millet in the 20th century and 
production of millet in Slovenia today: Compared to 
approximately 16,000 hectares of fields, that were cultivated with 
millet at the break of the 19th into the 20th century (in the period 
1869-1939), the 20th century brought almost complete decline of 
millet production. Fig. 1 shows the reduction of millet fields already 
in 1939 (to approximately 5,000 ha), resumed raise in the period 
from 1947 to 1950 (9,000 ha) and continuing reduction of production 
in the second half of the 20th century. The scope of proso millet 
fields did not settle at 1,000 hectares of total proso millet fields in 
Slovenia, the annual production of millet fell to a few hundred 
hectares during the eighties. After 1990 only around 280 ha of 
fields is annually sown with proso millet; the smallest area was 
recorded in 1993 (119 ha), and the highest in 2005 (627 ha) 32. 

The majority of millet sown in the first half of the 20th century 
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(Fig. 2) was a main crop (sown from the beginning of May till mid 
June); through during the second half of the century millet was 
mostly sown as a stubble crop. Despite the advice of Slovene 
experts 12, 13, claiming that by sowing proso millet after winter 
barley, wheat or pea farmers have a good chance for another grain 
harvest in a year, farmers did not decide to produce more proso 
millet and stubbly fields usually remained bare. 

Compared to the average values during the first half of the 20th 
century, the yield of millet grains increased in the second half for 
both – the main and the stubble crop. The main reason is in the 
mechanised sowing and harvesting. Continuous increase of yields 
is the main characteristic of the period from 1976 to 1991, with the 
mean yield in the last three years of that period above 2 t of 
grains/ha. After 1992 there was a noticeable alternation of good 
and bad years; compared to the best harvest years (1991, 1994, 
1995, 2006), when the average crop was around 2 t grains/ha, in 
1992, 2000, 2003, 2009 we recorded only half of that amount per 
hectare. The difference among average yields of different years 
and different sowing times (main crop, stubble crop) can mostly 

be contributed to weather conditions, better 
sowing and harvesting techniques while the range 
of cultivars did not significantly change or 
improve. Farmers sow autochthonous 
populations of yellow and white proso millet from 
Prekmurje region, Austrian cultivar ‘Kornberger’, 
domesticated in Slovenia as ‘Kornberg millet’ and 
in recent years also the cultivar ‘Sonček’ 33. 

There are no significant differences in agro- 
technical production procedures between 
conventional and organic production of proso 
millet crops; also in conventional production 
mineral fertilizers and pesticides are very seldom 
used. In the past proso millet was also sown as a 
follow-up crop or as a replacement crop, now this 
type of sowing is very rare. The reason for that 
lies in better quality of seed and successful 
sowings of maize that survive frost damage 12. 

In the whole EU-27 Slovenia was on the last 
place among the ten proso millet producing 
countries in 2009. Bigger producers of millet are – 
by size order: Hungary, France, Poland, Austria, 
Bulgaria, Romania, Czech Republic, Slovakia and 
Spain. In 2009 Hungary had the most areas sown 
with proso millet in and their yield was around 1 t/ 
ha. In the same year the average yield recorded in 
Austria was twice as high (2.2 t/ha), new domestic 
cultivars with better agro-technical measures are 
probably the reason for the much higher yields in 
France (5.5 t/ha). The average crop of proso millet, 
recorded in the majority of producing countries is 
very similar to Slovene average, that is from 1.2 to 
1.6 t/ha 32. 

Results from the survey questionnaire for 
organic farmers: Contrary to our modest 
expectations the accurately completed 
questionnaires showed that our respondents were 
interested in the subject of our research and are 
attracted to the questions about production and 

consumption of proso millet. Ninety organic farmers responded 
to our survey and only 12 of them have been growing proso millet 
in 2011. Until 1980 proso millet was grown by 68 farmers but later 
they gradually started to leave it out from their crop rotation. 
From their young age our respondents remembered some millet 
dishes, mostly millet porridge cooked on milk. On eight farms they 
sometimes make millet milk porridge. This proves that millet milk 
porridge is no longer an important dish in Slovene rural areas. In 
some places in Gorenjska in Pomurje regions proso millet is still an 
important component of local sausages. 

Proso millet is grown by farmers at the age of 30 to 60 years. 
Analysing the responses of the 12 proso millet producers we 
established that four of them grow proso millet as a main crop, 
five as a stubble crop and three either as a main or as a stubble 
crop. The size of an average field under proso millet is around half 
hectare. Millet producers’ complaint against the lack of commercial 
cultivars seed available on our market and therefore they sow the 
old populations that have already been sown by their forefathers; 
three younger farmers bought the seed of the Slovene 

Slovenia 

Figure 1. Area and average grain yield of proso millet (Panicum miliaceum L.) through the 
period 1939-2010 in Slovenia. 
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Figure 2. Comparison between area and grain yield of proso millet (Panicum miliaceum L.) 
as a main crop and as stubble crop through the period 1939-2010 in Slovenia. 
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autochthonous cultivar ‘Sonček’. They pay no special attention 

to production practices, their biggest concern is weedynes. They 
are aware that sowing proso millet after the potato, maize and 
beetroot, could reduce the weedyness of the proso millet crop; 
however, they mostly decide to sow millet after the winter wheat 
or winter barley. The structure and composition of the three to 
four year crop rotation with predominant share of cereals (from 40 
to up to 70%) should be improved and prolonged following the 
example of the crop rotations used by our forefathers 26. Proso 
millet is sown with the grain drill to the row spacing of 12 cm to 15 
cm, the crop is usually too sparse or too dense and can often 
lodge. Since they use machine harvesters to harvest the crop 
they usually wait for the high maturity of the grain which can 
often mean that the crop is overripe, grain is shedding and causing 
loss of the yield. They produce 1 to 2 tons of grain per hectare and 
they mostly believe there are no important differences between 
the main and the stubble crop. By their opinion the size of the 
yield mostly depend on the weather conditions which has also 
been confirmed in the field trial with proso millet performed at the 
Biotechnical Faculty in Ljubljana in the years 2009 to 2010 by 
Kocjan Ačko et al. 12. 

Half of the producers (6) husk their grains on their own husker 
or take it to husking. Then the grains are dried to 14-percent 
humidity and stored in a dry place. It is important to prevent the 
rancidity of the grain since the proso millet sprout contains 2 to 4 
percent of fat which is more than wheat, maize and rice sprouts 
and a little less than oats 28. 

Husked millet is used in human diet; majority of the crop is sold 
directly on the farm and occasionally at the eco-markets. Eight 
producers feed their chicken with un-husked millet, four of them 
also use it as a pig feed, they use straw for litter, and none of them 
use it to feed the cattle or horses. All producers remember millet 
milk porridge from their youth, three of them wrote down the verse 
“millet milk porridge, our mother and sweet children pasturage”, 
medla, godla and other ethnic dishes were known to only six of 
our producers, all older than 50 years. 

Proposals for the inclusion of proso millet into the field crop 
rotation: When improving their crop rotations our farmers could 
follow the example of biologically harmonised crop rotations used 
in Slovenia by our forefathers 13, 29. By including proso millet into 
the Norfolk, old Slovene or Rhine crop rotation we cannot only 
reduce the weedyness of the proso millet crop but the weedynes 
of all crops in the rotation (Table 1). 

Results from the survey questionnaire for consumers: Surveys 
from the Community health care centre revealed that our 
respondents, who were from 20 to 70 years old (the average 44 
years), have almost no knowledge of the proso millet plant or its 
use, they do not know how to make millet dishes and are not 
aware of its healing properties. One third of respondents (35) 
could describe the plant and place it among cereals. The majority 
of participants in our survey claimed that millet grains are healthy 
food although they could not explain why. The best known dish 
among the respondents was millet milk porridge, they have never 
heard of ethnic dishes like medla, godla, loška smoljka and prtene 
klobase. The knowledge of millet milk porridge could also be 
contributed to compulsory reading of Slovene writers at school, 
since some people quoted the verse “millet milk porridge, our 
mother and sweet children pasturage”. Thirty-five  respondents 
were aware of the fact that proso millet is a suitable food for 
patients with celiac disease (gluten entheropaty), which can be 
associated with the prevalence of this condition and the awareness 
of the type of diet required for these patients. 

The result that over two thirds of our respondents (76) do not 
use millet in their household reflects the poor knowledge of people 
about the product. Some believe that millet has poor taste, other 
are convinced it is bitter. They associate millet with poverty, lack 
of food, with old and difficult times. Among 24 respondents that 
eat millet, only 10 use millet more times per month, others very 
rarely. The majority of participants believe that we do not know 
and value proso millet products because we are not aware enough 
of its properties. The majority of respondents wrote they will eat 
proso millet more frequently in the future. We could assume that 
vegetarians and vegans have more knowledge and eat millet more 
frequently since five of our respondents that eat proso millet in 
different dishes more than once a month declared themselves as 
vegetarian or vegan. 

Out of 100 respondents five buy millet to feed their parrots or 
canaries, 31 occasionally buy proso millet or proso millet mixtures 
to feed the birds at winter time. 

Conclusions 
The results of our research confirm that proso millet is a forgotten 
crop. From generation to generation we are losing the ideas and 
information how it could be used in our diet. Although participants 
in our survey responded they usually don’t eat millet, they were 
encouraged by our work to rediscover this grain. 

There is a market niche for present producers of proso millet, 
mostly organic farmers, to place and sell their product. Production 
of millet is closely linked to the processing of grains from husking, 

Norfolk four-

year crop 

rotation  

potatoes spring oats + 

undersowing red 

clover 

red clover  winter 

barley 

 

winter barley  proso 

millet as a stubble crop 

Old Slovene 

five-year crop 

rotation 

 

spring oats  

undresowing grass-

clover mixture 

grass-clover 

mixture 

proso millet as a 

main crop  

winter wheat 

winter wheat  

buckwheat as a 

stubble crop 

maize for grains 

Rhine five- year 

crop rotation  

 

winter barley  

proso millet as a 

stubble crop  

spring oats  

winter rye 

winter rye  

Landsberger 

mixture (crimson 

clover, vetch and 

Italian rye-grass) 

Landsberger 

mixture  

phacelia for bee 

pasture and for 

under ploughing    

potatoes   

winter barley 

Table 1. Possibilities and proposals for including proso millet into the Norfolk, old Slovene and Rhine crop 
rotation 13, 29. 
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grinding, cooking and baking, preparing and presenting old ethnic 
dishes and new modern foods (ecotourism). 

We should raise the awareness of consumers about healthy 
diet and healing properties of proso millet and millet dishes, 
educate young people and promote the use of millet. In addition 
to favourable price, satiability, pleasantly mild taste, inviting smell 
and bright yellow colour that can raise our mood we also have to 
promote the fact that millet is our locally grown organic food. 
   Possibility to increase the number of presently very few millet 
fields in Slovenia strongly depends on the demand for proso millet 
dishes and demand for locally produced food. For organic farmers 
the introduction of proso millet into the crop rotation brings an 
important variegation into their production, assuring also the green 
matter and grains for animal feed. We could replace the imported 
grains for birds feed with Slovene product of proso millet. 
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