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Introduction. 
 
 Switzerland is a country with a rich agriculture background, known mainly for its 

dairy and meat production, but its versatile terrain in a small country allows for multiple 

crops to grow successfully. Main crops of Switzerland include cereal crops, vegetables, 

vines and orchards. These changes in topography make Switzerland a favorable country to 

study different crop production techniques.   

 Located in central Europe it borders France, Germany, and Italy (47 00 N, 8 00 E). 

Switzerland has a total area of 41,285 sq km (101,973.95 acres); of that, 39,997 sq km 

(98,792.59 acres) is land and 1,280 sq km (3161.6 acres) is water. Switzerland is composed 

of 26 cantons (states) each with its own laws, parliament, government, and court system as 

dictated by the Federal Constitution. By geography, Switzerland is divided into three main 

regions; the Swiss Plateau (Lowlands), the Jura (North West), and the Alps (South).  The 

terrain consists mostly of mountains with centrally located rolling hills, plains, and large 

lakes located in the plateau. Most of Switzerland’s agriculture and industry also lies in the 

Swiss Plateau, “It covers about 30% of the country’s surface area, and it is home to two- 

thirds of the population (Population 7.6 million).” (Swiss World, 2010) Switzerland has a 

very temperate climate, which varies greatly with the difference in altitudes. The highest 

point in Switzerland, is a mountain in the Alps estimated at 4634 m (15,203 ft), versus the 
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lowest point, the Swiss plateau that only averaged an altitude of 580 m (1902 ft).  Generally 

winters are cold, cloudy, rainy or snowy and summers are cool to warm, with humidity and 

the occasional shower.  This means that outdoor production is not possible year round, and 

the possibility of snow limits growing facility choices, as is the case in any four-season 

climate. 

 Though horticulture and plant production has become a less significant factor in the 

agriculture industry for Switzerland, in June 1996 over three-quarters of voters approved a 

new article on agriculture to be added into the federal constitution, making it only one of 

two countries that has firmly outlined a sustainable agriculture policy.  The main goals of 

agriculture in Switzerland are outlined in the federal constitution, which states the 

definition of sustainability clearly: “Production methods are to be used which ensure that 

future generations will have a fertile soil and clean drinking water. Furthermore, the new 

article recognizes that taking care of the landscape is an essential task of agriculture.” 

(Swiss Agriculture, 2004) In addition the document states that the goals of agriculture 

policy are to contribute towards ensuring food supplies for the population and also to 

maintain rural areas. Rural communities are the heart of Swiss culture, and as such special 

care must be taken to prevent centralized urbanization. Under this policy, soil must be 

protected from erosion. Crops, which require high nutrient input, can only be cultivated in 

rotation with meadows and green manures and the farmer must also provide evidence that 

the nutrient use is equivalent to the crop demand and does not further deplete soil 

nutrients or biomass. Pesticide use is also restricted; “Pesticide application has fallen by 

one-third in the past decade, phosphate use is down by 60%, and nitrogen use by 50%.” 

(Pretty, 2008) 
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 Advantages to this policy include the clarity of its goals. Another advantage to this 

new constitutional policy is recognizing and trying to prevent both water and soil pollution. 

But conversely, it is too vague in acknowledging CO2 emissions produced from 

horticultural production. Another disadvantage the policy may face is that of being able to 

enforce the policy, though 3/4ths of the population supported the bill, evidence of a 

“deviance” may be hard to prove.  This policy would not be difficult to implement, as is 

evident by the Swiss’s adaptation and love of organic agriculture. By 2005 some 11% of all 

farms had been awarded the organic symbol; in that same year “more than 20% of 

mountain farms were organic. That year the Swiss spent 160 francs per head on organic 

produce, in particular vegetables, fruits and eggs. “ (Swiss World, 2010) If there were not 

such wide public support, a conversion from conventional to organic would most likely not 

be feasible.  The fact that Switzerland is a fairly wealthy country and can afford to make 

these types of changes to their system assists in this transition to organic production. 

 The history of Swiss agriculture is not only rich but also fairly well recorded. It is 

estimated that farming reached central Europe in the 6th millennium BC. The oldest known 

settlements have been dated to around 5300 BC. In the middle ages, a three-field rotation 

system was introduced; it consisted of a winter grain, summer grain, and a fallow period. 

(History, 2010) In 1848, Switzerland created a constitution with a centralized government 

and also enacted a single economic arena. This new constitution made possible the 

development of the food industry. Prior to the new constitution, however, fields were 

traditionally shared communally for everyone to graze their livestock. Because of the 

formal pricing of goods, lands that were once considered “community grazing fields” were 

fenced off as private property. In addition, the arrival of the railroads meant that grain 
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could be imported at a lower cost, and as a result farmers found more lucrative and less 

labor intensive jobs elsewhere, either by migrating to the factories in the towns, or 

immigrating.  Around 1850, nearly 60% of the Swiss population worked in agriculture, but 

by 1888 only 36% still worked in agriculture, and by 1914 it was only 25%. (Swiss World, 

2010) 

 Though the three-field system adapted by the Swiss during the middle ages was 

effective at the time, the current population rates may not be sustainable if one-third of the 

fields are fallowing. On the other hand though, the three-field crop rotation with a fallowing 

feature is a very sustainable form of agriculture, both in terms of Integrated Pest 

Management, and in terms of land nutrient conservation. 

 There seemed to be very little production in terms of floriculture and in general the 

use of controlled environment structures; this may be attributed to the fact that the Swiss 

Alps provide a great deal of protection from wind and harsh weather, eliminating one of 

the main functions for controlled environments. In addition, because only one-third of the 

land is actually used for edible crops, it makes more sense to have an open field system, 

since greenhouses and facilities of that nature are not generally very large, and are very 

costly to maintain.  

 The agriculture industry accounts for about 4% of the labor force today in 

Switzerland. As stated earlier, the main horticultural products produced in Switzerland 

include grains,(wheat/cereals),  fruits, (which  mainly include stone fruits, grape vineyards, 

and apple orchards) and vegetables (mainly sugar beets and potatoes).  This however, 

accounts for a very small portion of the agriculture land used, since over seventy percent 

donates itself to pastureland and sown meadows. 
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As of 2000/02, Wheat/Cereal costs 59.54 Fr./100Kg ($55.82/220.5 lbs), and 

account for 173’482 ha (428,5000 acres). Potatoes cost 35.40 Fr./100kg ($33.18/220.5 lbs) 

and account for 13’460 ha (33,246.2 acres). Sugar Beets cost 12.17 Fr./100kg 

($11.41/220.5 lbs US) and account for 18’175 ha (44,892.25 acres). Rape Seed costs 73.13 

Fr./100kg ($68.54/220.5 lbs US Dollars) and accounts for  20’961 ha. (Swiss Agriculture 

Policy, 2004)  

Switzerland’s Gross Domestic Product (GDP) was estimated at 350.9 billion Swiss francs 

($316.1 billion dollars) for 2009. Agriculture accounts for 1.5% of the GDP 5.264 billion 

Swiss francs ($4.7415 Billion). 

 It is important to note that although there is a trend slowly moving towards fewer 

farms with bigger operations. Farms over 100 hectares account for less than one percent of 

farms, while 72% of total farms are 20 hectares or less. See Chart 1 for a visual breakdown 

of farm sizes in Switzerland 

 
Chart 1 (Swiss Agriculture Policy) 

This is a much different form of agricultural production than that found in the United 

States, in which there are fewer small-family run farms.  
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 In Switzerland, there is very little emphasis placed on ‘new’ high tech innovations, 

such as greenhouse production. I was unable to find any information pertaining to major 

crop of production in the country. I believe the reason why I was unable to find such 

information about the major crops, is because the Swiss people have placed such a big 

emphasis on maintaining their cultural roots and traditions, and that includes agriculture 

in the form of field farming.  

 I was, however, able to find a lot of information about high tech Swiss cannabis 

production.  In Switzerland, unlike most of Europe, Cannabis sativa is grown for the 

purpose of hemp and can additionally be grown containing the narcotic marijuana. Selling 

of this plant is legal as long as it is not sold with the intention to be smoked as cannabis.  

Hemp shops can get around these laws easily by selling bags of cannabis labeled and priced 

to read: “ Scented Satchel, Dried Flowers, Hemp tea, and various other things” (Swiss move, 

2000) In addition, it was reported by the Federal Commission of Narcotics that half a 

million of Switzerland’s seven million residents smoked cannabis at least once a month. 

(Swiss move, 2000) According to the Cannabis report, released by the federal narcotics 

commission, in 1998 approximately 250 hectares of land in Switzerland were used in the 

production of cannabis. (Cannabis Report, 1999) Based on these figures, it is fair to assume 

that cannabis laws are overall loosely enforced and otherwise widely ignored by a good 

portion of the population.   

In Switzerland, for mass production of Cannabis sativa, seedlings are rarely used due 

to the genetic variability and the time involved with growing plant from seed. Instead for 

mass production herbaceous stem cuttings or “clones” are taken from the ideal plant and 

rooted. Cannabis sativa plants are most commonly grown in glass standing structure 
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greenhouses and high tunnels. However, there is also a fair amount of outdoor field 

production of Cannabis sativa occurring in Switzerland as well.  (Cervantes, 2004) 

However, because cannabis production is illegal to use for smoking and therefore 

unregulated, many growers use different chemicals during the production of Cannabis 

sativa. (For instance, using sulfur to prevent the cannabis buds from molding) (Cervantes, 

2004) The use of added chemicals can cause pollution in run off water, if not contained and 

filtered properly. In addition, many high tunnel production facilities implement tilling 

routinely of soil to prevent weed growth, however, routinely performing tilling loosens the 

soil and makes it more susceptible to erosion. Overall, high tunnel production of Cannabis 

sativa is more sustainable than greenhouse production, however, neither method appears 

entirely sustainable with the current growing practices.  

When it comes to Switzerland’s main production crops, it appears as though most of 

their current production methods are strictly organic, and as such most growers have 

restricted themselves to field growing. There are approximately 14,000 ha of vineyards in 

Switzerland. (Caspari, 1997) In viticulture and orchard growing in Switzerland, the 

addition of a ground clover has been adopted to further enhance the soil quality.  Soils with 

this ground cover addition have a much higher nitrogen concentration than those without 

ground cover, because the crops chosen for ground cover are nitrogen-fixating plants.  The 

addition of nitrogen to the soil provided by these symbiotic plants, prevents the need for 

synthetic fertilizers, and also aids in the growth and quality of the fruit. Sugar beets and 

potatoes are grown most commonly in the field as well.  

Because the Swiss have always held true to their cultural roots, a lot of the organic 

methods of agriculture used today were the same ones implemented hundreds of years 
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ago. For example, under the constitution, plants that require high amounts of nitrogen 

input (ex: Maize) are required by law to be rotated out with either green manure crops, or 

some type of ground cover for two years before the nitrogen dependant plant can be 

planted again. This is, in essence, the same three-field system with rotation. The methods 

stated previously in this paper are addressed in Table 1, listing the pros and cons for each 

method and stating the sustainability level of that particular production method, with the 

corresponding rankings compared to one another on level of sustainability.  They rank 

from most sustainable to least sustainable as follows: 1) Open Field Production and Crop 

Rotation, 2) Orchard Production with Ground Cover (clover), 3) High tunnel Production, 

and 4) Greenhouse production.  

The following production practices were ranked accordingly due to a myriad of 

reasons. The Open field production and crop rotation ranked as the most sustainable form 

of agriculture because it required the least amount of input after planting to maintain and 

in addition, this method provided an Integrated Pest Management system for insects, 

weeds, and diseases.  The second highest-ranking sustainability practice was the 

combination of Orchard production, accompanied by ground cover (commonly clover). The 

reason why this was not ranked equal to the Open field method of production is because 

the orchards are trees (Perennials), and not moved or rotated annually, because of this it is 

fair to assume that there may be an additional need for supplemental organic herbicide or 

pesticide use,  (unlike the open field rotation system).  In addition, the ground cover 

provided an external source of nitrogen necessary in fruit production. The third method of 

sustainability, which was ranked somewhat sustainable, is production in High tunnels, 

because High tunnels are not permanent structures the areas being used in production can 
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change.  High Tunnel production is less sustainable than open field crop rotation and 

Orchard production due to the fact that manual or electrical ventilation was needed, 

however, high tunnel production was more sustainable than greenhouses because it 

requires far less energy input overall.  And finally, Greenhouse production ranked the least 

sustainable because it requires high levels of energy input (Ex: Heating, Cooling, ect.) and 

greenhouse production is manual labor intensive, requiring daily monitoring to make 

certain production stays on course.  

 

Table 1 
Production Method        Pros        Cons    Sustainable? 

Open Field and Crop 
Rotation 

-Mass production 
- IPM through crop 
rotation 
-Low amount of 
external inputs 
-little energy input 

- Little weather 
control, less control 
over flowering and 
production dates 

 Most (Rank 1) 
 

Orchard + Ground 
cover (Clover) 

-Mass production 
-Organic method of 
adding Nitrogen to 
the soil 
-little energy input 
 

- Little weather 
control, less control 
over flower and 
production dates 

 Very (Rank 2) 
 

High Tunnels - More control over 
temperature and 
wind 
-Extends growing 
season 
-Not permanent 
structure 
-low-medium energy 
input (depending 
use of manual of 
electrical 
ventilation) 

-Can be easily 
destroyed 
-Materials are not  
typically sustainable 

 Somewhat (Rank 3) 
 

Greenhouse -Most control over 
growing conditions 
-Year round growing 

- Most are 
Permanent/semi 
permanent 

Not Very (Rank 4) 
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 structures 
- Components are 
not typically 
sustainable 
-require high energy 
input  

* Ranks Indicate Levels of Sustainability (1= Most Sustainable, 4= Least Sustainable) 

 As discussed in full earlier in the paper, Switzerland has not only developed and 

implemented a finalized sustainable strategy, but they have even adopted it into their 

federal constitution. The strategy has thus far proven successful and could serve as the 

template for which other countries can follow.  A separate problem with Swiss law, though, 

in terms of horticulture, is that Switzerland does have the loophole in the federal law about 

the production the plant Cannabis sativa and it needs to be resolved. The federal 

constitution should be changed either to read: 1) that only plants void of the narcotic 

marijuana can be grown for hemp, and make production and consumption of cannabis 

illegal under any circumstance. Or 2) Legalize the plant and the consumption of cannabis, 

but additionally make an amendment to protect the natural genetic diversity of the species 

in Switzerland. With a whopping 7% of the population smoking cannabis monthly, it seems 

unlikely that the Swiss would criminalize possession and production.  Keeping that in mind, 

it comes to no surprise that Switzerland has been pushing for decriminalization and 

legalization of Cannabis sativa heavily for the past decade.   

Because such a high percentage of the population consumes cannabis, the biggest 

challenge towards implementing legalization is the time involved in the legislative process. 

The costs to legalization would be the standard monetary fees of any cause pushing to be 

heard at a national level and spread the word. Monetary costs involving this strategy, 

would include campaigns, elections, and pushing for a vote on the federal level to change 
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the law.  But this money can be recouped in legalization itself. Legalization of cannabis 

would eliminate policing of the industry and in addition eliminate the cost of detaining and 

jailing individuals caught in possession of marijuana. In short, the costs saved by not 

policing cannabis may offset the costs of funding legalization. The rewards to this law 

change would be high, because cannabis production for the purpose of consumption would 

be acknowledged by the constitution, cannabis producers would have to adhere by the 

same standards that other producers of consumed plant products, and since cannabis is 

high nitrogen consumer, it would have to adhere to similar policies as other plants that 

require high inputs of nitrogen. If production of cannabis were legalized, production on a 

sustainable level would be easy to implement and support since it would just be adopted 

into the policy already in place.  

Not only does the law on legalization of Cannabis sativa and cannabis production 

need to be created, but the law also needs to be broadened to include the prevention of 

patenting genetic information of cannabis strains in Switzerland in order to preserve the 

natural genetic diversity of the plant. It is critical to understand that if legalization were 

implemented without this prevention measure, most likely a monopoly would occur over 

the genetic information of cannabis strains. This would result in loss of biodiversity of the 

species, because variation of the species would die out due to the fact that the ones being 

sold and mass-produced would all be from the same companies. (Ex: Like in the United 

States with companies such as Monsanto patenting corn or soybean) Because Cannabis 

sativa is fertilized by wind carrying the pollen, it is fair to assume that native plants will 

become tainted with the over abundance of certain genes.  One of the Swiss’s goals in 

sustainable agriculture policy was to preserve the natural biodiversity of the land, plants 
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and animals, and preserving the natural unique variations within the Cannabis sativa 

strains supports this idea. As far as understanding how this genetic diversity would be 

affected by having an over abundance of a particular gene in the pool, there needs to be 

research done on cross pollination between hybrid and native plants.  The research 

question that would need to be answered is the rate at which hybrids (certain hybrid 

genes) would taint the genetic diversity of the native species, or the rate at which certain 

genes would appear in the offspring. Some advantages of this research would include 

determining which traits are dominant and recessive in the plant, and thus predict how the 

majority of the strain would evolve over time if there was continued selective breeding 

between the two plants. A major disadvantage of this particular research is that there is 

little control over which genes are being passed on, and as a result data can vary from test 

to test, but determining gene linkage may also be difficult and require additional research.  

 Provided that the legislation passed legalizing the production of Cannabis sativa in 

Switzerland, for sustainable cannabis production I would recommend using a high tunnel 

in combination with a field rotation system.  The three-year rotation system would consist 

of the following crops: Cannabis sativa (Hemp), Brassica napus (Rape seed), and Glycine 

max (Soybean). The purpose of this facility would be to test and advise hemp and cannabis 

farmers on the most sustainable form of agriculture. For the location of the high tunnel 

facilities, I would recommend southern Switzerland, in the canton Ticino, in or by the area 

of Lugano, this area has an average temperature of approximately 70o F and is located 

approximately 276 meters above sea level (905 ft) (Swiss Climate, 2005).  Cannabis sativa 

plants prefer temperatures ranging between 70-80o F, because of this factor I chose high 

tunnel production as my sustainable controlled environment due to the fact that the high 
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tunnels will insulate the soil/plants. It is worth noting, however, that careful precautions 

must be taken to manually open ‘flaps/entrances to the facilities to allow wind to cool the 

facility, and constant measuring of the soil temperature must be taken to make sure soil 

temperatures do not exceed 80o F.  In addition, the main purpose of high tunnels is to serve 

as a season extender, and in northern temperate climates, which have one longer growing 

season extended time of growth can be crucial to production.  For materials in building the 

high tunnel facility, I would recommend constructing the frame from recycled aluminum (if 

at all possible bamboo) and single poly layer plastic as the covering. Along the lengths of 

the high tunnel there would need to be a running water irrigation system, either for manual 

or drip irrigation. The high tunnels should at least be 3.48 m (10 ft) in height, with a width 

of at least 3.48m (10 ft), and a length of at least 30.48 m (100 ft), to accommodate a total of 

50 Cannabis sativa plants, planted in two rows between an aisle of at least  .9144 m (3 ft), 

spaced at least .3048 m (1 ft) apart.  To accommodate the size of the high tunnel facilities, 

the test facility should be at least be 1 hectare (107,600 ft2). I propose testing an 

experiment to measure the sustainability of Cannabis sativa incorporated into a three-field 

rotation system. In order to accomplish this, I would take soil samples measuring the 

density of the biomass and the nitrogen levels in the soil prior to the experiment, and do 

the same soil sampling every year the experiment occurs, including the year following the 

conclusion of the experiment. Using the data received, one would be able to make an 

assumption on the sustainability of cannabis production in the soil of a three-field rotation 

system. Plants will be planted in one field, shortly after the high tunnel structure is erected, 

while the other plant seeds will also be sown in the appropriate fields at the same time, but 

no high tunnel will be constructed for their production. Because Switzerland is considered 
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a northern temperate climate, there is one long growing season, so each year there would 

be only one harvest. I recommend running the experiment for at least four years; this is in 

part due to the fact that it takes a couple of years for biomass and nitrogen to build up in 

nutrient depleted soil. The production would consist of as follows, for the following strains 

of cannabis ‘Early Misty’, ‘Holland’s Hope’, and ‘Mountain Mist’ planting in late spring (end 

of April-early May) and harvest expected in fall (September). I chose the following strains 

of Cannabis sativa because these strains are native to northern temperate climates and 

adapted to cool weather, the latitude, and the photoperiods of the plant and the thus the 

plant will flower at the appropriate time. For example, in N. temperate zones, strains from 

Mexico (subtropical zone) will reach maturity by the end of October while a strain from 

Thailand would not mature until December, due to the difference of photoperiods in these 

areas to which the strains are adapted. (Clark)  This is important to know when cultivating 

plants in Switzerland, because growing plants adapted to other photoperiod areas, the 

season will likely end before maturation of the plant is reached. The duration of the 

experiment should run at least four years, but include time for an extra year should 

production fail one year. There is little that can be done once an outbreak has occurred in 

the production facility. The idea is prevention, but if an outbreak of disease or pest 

infestation does occur, the production of the cannabis will need to be scrapped for that 

year, and the test will need to run an additional year.  
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