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Introduction 

 When we were giving the opportunity to choose a country to write a sustainable crop 

paper on I wanted to choose a country that I have had the chance of experiencing.  Before I 

started school at Minnesota I had served in the US Air Force.  The Air Force had given me 

opportunities to travel abroad and live in different countries that had US military installations.  

When I was in the Air Force I had been lucky enough to be able to be stationed at Aviano AB in 

Italy where I lived for 2 years.  The chance that I was given to live in Italy was extremely 

rewarding; this was a chance to experience another country especially a country with a rich and 

storied history as Italy’s.  During my time in Italy I was able to travel and see much of the Italian 

country side; because of my experiences in Italy I wanted to write my sustainable production 

paper on Italy.  Writing my paper on Italy would be an opportunity to relive some of my 

experiences living in Italy. 

 Italy is a peninsula located in southern Europe.  The Italian peninsula extends southwards 

into the Mediterranean Sea.  Italy has 1,899.2 km of land borders and shares land borders with 

France 488 km, Switzerland 740 km, Austria 430 km, and Slovenia 199 km (CIA 2009).   Italy 

has 7,600 km of coastline from the mainland peninsula and its two large islands, Sardinia and 

Sicily.  There are two counties that are in the interior of Italy, Vatican City and San Marino.  The 

total land area of Italy is 301,340 sq km and is considered slightly larger than Arizona (CIA 
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2009).  The climate in Italy is mostly Mediterranean; in the north it is alpine climate and in the 

south the climate is hot and dry.  The terrain is rugged, hilly, some plains, coastal low lands, and 

mountainous in the far north.  The lowest elevation is the coastal Mediterranean Sea at 0 m, and 

the highest peak is Mont Blanc de Courmayeur at 4,748 m (CIA 2009).  Italy is rich in natural 

resources containing coal, mercury, zinc, potash, marble, barite, asbestos, pumice, fluorspar, 

feldspar, pyrite, natural gas, crude oil, fish, and arable land (CIA 2009).  The total arable land in 

Italy is 26.41%, which is roughly 77,682 sq km (CIA 2009). 

 Italy has a population of just over 58 million people (CIA 2009).  Italy’s population 

growth is actually decreasing by 0.047 percent per year (CIA 2009).  The nationality of Italy is 

Italian, and there are several ethnic groups in Italy dispersed mostly by region; in the northern 

parts of Italy there are German-Italians, French-Italians, and Slovene-Italians, and in the south 

there are Albanian-Italians, and Greek-Italians.  The main religion of Italy is Roman-Catholic 

which makes up about 90 percent of the population; the remaining 10 percent is made up of 

Protestant, Jewish, and Muslim (CIA 2009).  The main language if Italy is Italian; small areas 

near the borders of France, Switzerland, Austria, and Slovenia other languages are spoken, which 

are French near the France and Swiss border, German near the Austrian border, and Slovenian 

near the Slovenian border. 

 The economy throughout Italy is diverse from the more industrialized north to the less-

developed south.  In the North of Italy is dominated by a strong manufacturing industry; opposed 

to the south which is dependent on mostly just agriculture.  Italy’s agriculture market is only 2.1 

percent of its GDP; 25 percent is in industry and 72.9 percent in services (CIA 2009).  Italian 

economy is the 11th strongest in the world with its GDP 1.756 trillion US dollars (CIA 2009).  
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The per capita GDP in Italy is 30,200 per person, which is 43rd ranking among other nations 

(CIA 2009). 

Sustainability 

 The National Statistical Institute of Italy defines sustainable development as economic 

and social growth while protecting the environment (unece.org).  Eurostat defines organic 

farming as a method of production, which puts the highest emphasis on environmental protection 

and, with regard to livestock production, animal welfare considerations (European Commision 

2007). 

Historical Production Practices 

 The first modern agricultural developments in Italy were around the year 400 BC.  The 

settlement was started from Greek settlers that founded a colony on the island of Sicily and in the 

southern part of Italy what was then called Magna Graecia.  New agricultural developments were 

to support new colonies of Greeks that were settling in this area at that time which resided 

directly adjacent to the urban development, within a walk-able distance.  These developments 

could be considered sustainable for the times because they were directly based on locating the 

farms adjacent to nearby water sources, which would have reduce to need to transport water.  

Some method would have not been sustainable; soil erosion would have been a problem for early 

settlers at this time which would not be sustainable.   Developments were created regularity in 

geometric forms that could be bought and sold and distributed as a comity; ownership of land 

might have not been sustainable at this time because it caused the land to be segmented against 

natural forces and crops would have been forced to grow where they may not be natured from 

the desire of the owner.  The type of developments on the segmented areas were usually planted 

fruiting trees and shrubs and some grasses.  Agricultural crops would be planted along sloping 
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areas to allow for water channels to direct runoff water to the crops.  These settlements of Greek 

had planting that were segmented and enclosed with small walls to allow water channeling also 

this would help keep animals from grazing on their crops (Sereni 22). 

 In the northern and central parts of Italy there were settlements by Etruscan populations.  

Etruscans’ would find low land marshes or low land river areas that they could clear for 

agricultural plantings; locating settlements near water sources would be sustainable although 

they would still have had problems with soil erosion.  Etruscans had a method of clearing native 

species to plant the desired species with access to a nearby water source; planting near water 

sources would be sustainable reducing water transportaion. 

 Later it was the Roman colonization that changed the Greek and Etruscan settlements.  

The Roman colonies were highly organized compared to the early settlers and changed the way 

the Agricultural landscape was divided.  The Romans Divided the land into a grid pattern to be 

easily accessed by road and aqueducts.  The new method for colonizing allowed the Romans to 

flourish and expand out to areas other than hill sides and wetland areas (Sereni 29).  This method 

of Roman expansion would not have been sustainable because of the high division of the land 

and the large transportation of water.  Transporting large amounts of water with aqueducts from 

water ways would have increased fresh water loss into the river systems, which may have not 

have been a problem for the short term but a problem we are facing today. 

 After the fall of Rome by barbarian invaders the agricultural landscape reverted back to 

the methods of the early settlers.  Now the plantations would be found on hill sides and easily 

accessible water locations.  This method of cultivation was better suited for a smaller labor force 

and allowed greater protection from invaders (Sereni 62). 
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 Around the 11
th

 century period, called the age of the communes, new techniques for 

farming began to emerge.  The idea of temporary clearings from the past seemed inadequate and 

new systems began to form.  New techniques were made possible from the period which allowed 

greater organization of the people.  The Italian agricultural landscape began to move back into 

the plains.  Trees festooned with vines allowed for a larger wine production other than small 

contained areas (Sereni 96).  New techniques allowed workers to create drains, embankments at 

the heads of fields, drainage ditches, terraces, and many others (Sereni 95).  These techniques 

would be sustainable production methods for the time; reducing water runoff and slowing down 

water loss keeping it stored on site would reduce the amount of fresh water lost to the watershed 

systems.  These methods would not only be sustainable in the reduction of water loss but also 

sustainable in the reduction of soil erosion; the use of terraces and drainage ditches would have a 

large impact on reducing the amount of soil that would be eroded.  It was the strong organization 

of the people that allowed for a more efficient use of water and land during this time; strong 

organizing of the Italian people would also be a sustainable practice, it must be a collaborative 

effort for creating agricultural areas that are sustainable. 

 In the 15
th

 century world exploration brought many new species of agricultural plants into 

Italy.  One of the more influential species that was introduced into Italy was Indian corn.  Indian 

corn became a large agricultural crop throughout Italy making a large impact on the agricultural 

Landscape; specifically the region of Venice which was a large trading port during this period.  

The Italians used Indian corn for crop rotation starting out using it biennially to continuous 

rotation with grain.  This new method of crop rotation using Indian corn became a popular trend 

in Italy then to other parts of Europe (Sereni 181).  Crop rotation was a sustainable method at 
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that time and is a sustainable growing method today; crop rotation reduces the amounts of 

fertilizers that would have to be added to the soil to maintain lush healthy crops. 

Production Statistics 

 Italy is one of Europe’s larger economies with a US$1.756 trillion GDP.  The agriculture 

segment of the Italian GDP is only 2.1 percent of that which is roughly 37 billion US dollars 

(CIA 2009).  Italy’s agricultural industry makes up 4.2 percent of Italy’s labor force, which are 

roughly 1 million people from the Italian population (CIA 2009).  The area of land that Italy has 

for farming is 49 percent which is 146,940 sp km (Italian Agricultural Statistics 2008).  Italy has 

10,825 ha of arable and permanent cropland, which is 26.33 percent of Italy’s total land mass 

(Italian Agricultural Statistics 2008).  Italy has a total arable land area of 7,744,000 ha 

(nationmaster.com).  Italy produces a large variety of agricultural crops such as fruits, 

vegetables, grapes, potatoes, sugar beets, soybeans, grain, olives, maize, and rice; Italy also 

produces beef, dairy products, and fish.  Italy has a large cereal market which produces 101,000 

metric tons of cereal, roughly 5426.1 kg/ha and is made up of: rice production which is 220,000 

ha, corn production is 1,160,000 ha, oats production is 150,000 ha, sorghum is 30,000 ha, and 

barley 1,020,000 ha (Italian Agricultural Statistics 2008).  Italy has 1,230,000 ha of organic 

cropland which is 21.1693 ha per 1,000 people (Italian Agricultural Statistics 2008). 

Phase II 

 Most of the greenhouse production in Italy is done in the southern parts of the country.  

The South of Italy is much better suited for greenhouse production because of the climate, lower 

labor costs and less governmental restrictions on greenhouse construction (Pardossi, A. and 

Tognoni, F.).  The southern climate in Italy reaches higher temperatures and receives more 

sunlight than the northern parts; southern Italy has a mild winter that doesn’t reach freezing 
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temperatures and receives fair amounts of sunlight compared to the north which does reach 

freezing temperatures and gets less sunlight.  The southern parts of Italy labor is more available 

and at less of a cost than what is found in the more industrious North.  Greenhouses in Italy are 

also located along the sea coast area due to the mild winter climate that the vicinity near the coast 

provides (Pardossi, A. and Tognoni, F.).  The types of greenhouse structures that can be found in 

Italy are wooden constructed with plastic film coverings to completely equipped glasshouses 

with automatic climate control (Pardossi, A. and Tognoni, F.).  Although there are fully equipped 

glasshouses most of the greenhouses are wood constructed with plastic coverings, the 

glasshouses are reserved for specialized crop production and are mostly only found in the 

industrial north.  The majority of the greenhouses do not have supplemental heating, if there is 

heating provided it usually is only used for emergencies during unusually cold winter periods 

(Pardossi, A. and Tognoni, F.).  Due to the location of the majority of greenhouses in Italy, 

where the climate is mild during the winter, costs for heating are dramatically reduced or are 

nonexistent, which would be a benefit for sustainable crop production.  The climate in the 

southern regions of Italy is well suited for high and low tunnel production.  Low tunnels are set 

up early in the growing season to start an early production of crops from the plant families 

Solanaceae and Cucurbitacese (Pardossi, A. and Tognoni, F.).  High tunnels are also used for the 

early ripening of tree fruits such as table grapes, peaches, nectarines, and plums, and also as a 

season extender for delayed harvesting of table grapes (Pardossi, A. and Tognoni, F.).  The use 

of high and low tunnels in south could be considered a sustainable production method due to the 

low use of fuels and the use of reusable materials; high and low tunnels make use of the climate 

conditions, working with the natural elements opposed to forcing against them with expensive 

structures and high fuel consumption.  The crops that the southern parts of Italy produces in 
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greenhouses are mostly vegetables with some strawberries, roughly 21,000 ha, with another 

5,000 ha devoted to cut flowers and potted plants; totaling about 26,000 ha of greenhouse space 

(Pardossi, A. and Tognoni, F.).  There is some production of greenhouses in the northern parts of 

Italy which is mostly reserved for potted plants; this production is better suited for the north 

where fully equipped glasshouses can be afforded. 

 The amount of rainfall has a direct impact on the amount of irrigation that is needed for 

Italian agriculture production.  The amount of precipitation decreases from the North to the 

South (Natali 2009).  Northern regions use more irrigation about 70 percent of the total irrigated 

land area is in the northern parts of Italy.  The south of Italy has the highest agricultural 

production in the country, much more than the Northern parts of Italy.  Due to the large 

agriculture production of the south it has been important for the southern regions to have good 

water conservation practices; there is a high potential for drought in the South which makes 

water conservation an important issue.  Since there are drought issues and a high demand for 

water use it is important for southern Italian agriculture to make efficient use of the water that is 

available through precipitation and water ways to maintain and conserve water resources.  The 

Italian agriculture uses 49 percent of the total water used in Italy which is roughly 26 billion m 

cubed (Natali 2009).  40 percent of Italy’s agriculture is produced with the use of irrigation in 

area of 2,613,419 ha, which is 20.4 percent of the cultivated area (Natali 2009).  Due to climate 

change the amount of usable fresh water is degreasing.  The amount of snowfall in the alpine 

regions in the northern parts of Italy has decreased by 2 percent from 1982 to 2004; this decrease 

in snowfall in Italy’s mountainous regions reduces the amount of fresh water runoff for spring 

time use (Natali 2009).  Climate change is not only affecting the total amount of fresh water 

supplies but also the quality levels and the distribution of fresh water in space and time.  The 
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effects of climate change have shown that the total amount of rainy days has been reduced by 10 

percent in the last 100 years and the intensity of rainfall has increase by 5 percent (Natali 2009).  

This is creating a problem for the agriculture industry in Italy forcing the industry to have more 

efficient irrigation methods and soil erosion protection methods as well; less rain will create 

dryer conditions and more severe rainfalls will erode to soil faster than normal levels. 

 The historical methods of irrigating agricultural crops by location and the use of 

aqueducts have been forced to change over the years.  Some of the original ideas are similar, 

with the location of farms and greenhouses near water supplies and planting of crops on runoff 

areas; with current production new methods and technologies are required in creating sustainable 

agriculture.  To be sustainable Italy has implemented multiple methods for conserving water 

supplies.  Irrigation systems have been implemented to maximize the efficiency of water use, 

37.5 percent of irrigated area is sprinkler irrigation, 30.2 percent is surface irrigation, drip 

irrigation makes up 20.6 percent of the total irrigated area, flooding is 8.8 percent, and other 

method types make up the remaining 3.8 percent (Natali 2009).  Irrigation is another sustainable 

practice used by Italian agriculture although not all irrigation methods are the same; currently the 

use of drip irrigation is taking over in much of the south because it is much more water 

conservative than the use of sprinkler irrigation where water is more scarce (Natali 2009).  

733,775 ha, about 45.4 percent of Italian farms, get their water from wells; it is only in the 

central and parts of the south of Italy that does not require outside sources of water for irrigation 

(Natali 2009). Farm ponds have been utilized as a possible solution to reduce water loss and 

contain runoff water for future irrigation needs (Natali 2009).  The use of farm ponds are a tool 

that are used as water storage reservoir to conserve water supplies is a technique used by Italian 

farmers to utilizes more sustainable growing methods by using water from on site instead of 
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transporting water, reducing transportation fuel use reducing the carbon foot print (Natali 2009).  

Farm ponds are not only a great method of storing water but also serve as emergency backup for 

irrigation during drought.  The farm pond could be directly related in the survival of particular 

iconic Italian crops like olive trees and grape vineyards (Natali 2009).  Farm ponds have been 

shown to help conserve water and currently being used throughout Italy; there are roughly 8,220 

farm ponds in Italy which is steadily growing.  Farm ponds are a sustainable farming practice to 

conserve and store water keeping it on the farms to be used and reused. 

Phase III 

 Wine making is an essential part of the Italian agricultural industry.  Currently grapes are 

one of the less sustainable crops grown in Italy.  Common problems that are associated with 

grapevine plants in Italy’s agricultural market are water loss, soil degradation, loss of organic 

matter in soil, soil erosion, pesticide use, and use of machinery.  This can be a problem for 

sustainable agriculture; current production methods may be reducing the longevity of the 

potential of the land.  The challenges that are facing the Italian viticulture industry are difficult 

because of the size of Italian wine industry which makes it difficult to implement change.  The 

vast size of the viticulture market amongst the over agricultural Italian market has a huge impact 

on the agricultural industry and the Italian economy.  Implementing sustainable growth 

techniques would be expensive and may reduce the amount of income a farm can receive for 

their product.  Changing the Italian agricultural grapevine industry for sustainable practices 

would be expensive and may not be cost effective for farmers trying to earn a living.  The 

challenges would be high for the agriculture market to change for sustainable grapevines in Italy, 

the rewards would be great.  Italy is a country that is known for patience and large amounts of 

time spent in everything they do so having a sustainable wine growing industry may give an edge 
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not just for the world class wine that is currently being produced but even more Italian culture 

from with patience not only in wine making but also in sustainability and conservation of the 

land. 

 There are multiple things that must happen to allow changes to the Italian grapevine 

industry to become more sustainable.  The government would need to allow the wine control 

guarantee to be adjusted for grapevines that are grown sustainably.  Testing of sustainable 

practices would need to be done in order to ensure changes are not only effective but cost 

effective too.  The critical gaps for sustainable grapevine growing are that there are many 

unknown techniques that would aid sustainable growing practices; other gaps are many of the 

sustainable growing practices have not been thoroughly tested and would be expensive to 

implement and test and may not all have favorable test results.  Research needs for testing 

sustainable grapevine growing would be large areas of land in different areas throughout the 

country that could be used for testing; also different types of land would also be needed as in 

sloped and non sloped, different soil types, river bed areas, etc.  Other research needs would be 

grapevine varieties that are common in the distinctive for Italian wine making.  Testing that 

would need to be done would be irrigation techniques to conserve water use, soil protection 

techniques, reduction of machinery and fuel consumption.  All sustainable growing techniques 

would need time to allow wine product from the sustainable tests to make sure that the 

sustainably grown grapes produce the same high quality wines that are expected from Italian 

wine. 

 Research questions needed to be answered are what irrigation method is best for 

maximizing the quality of the grapevines while reducing overall water use?  What is the most 

practical soil conservation and protection method that protects the quality of the soil and reduces 
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erosion?  What are the most practical production methods for growing grapevines that reduce 

machinery use and the consumption of fossil fuels? 

 The advantages of sustainable grapevine growing and testing for the best sustainable 

growing techniques in Italy are from the fact that Italian wine production is one of the largest 

parts of the Italian agricultural industry.  Grapevine growing is a large part of the Italian 

economy and would have a lot of room for testing new methods of sustainable growing.  The 

large industry of the Italian wine market has many resources not only from wine sales but also 

from the overall devotion of the Italian country from its people and the culture of Italy. 

 For a testing location I would suggest a piece of land that is already been designated for 

grapevines.  A piece of land that would be large enough for testing, roughly an acre should be 

large enough.  The land should have grapevines already established with an established wine 

production as well; an established wine production would be used to test the quality of the wine 

produced to make sure that the sustainable changes made would not have degrading effects on 

the new wine produced.  The location of the test site would be best if it were located in an area 

that is known for quality Italian wines; this would make sure that new sustainable growing 

techniques could still produce the same high quality wines after the changes have been made. 

The experiments that would be tested would test water use, soil protection, and fuel use.  The 

first test would be to try different irrigation techniques.  One area would have the normal 

techniques of the original site which would be natural precipitation with supplemental sprinkler 

systems.  Another test would be to set up a drip irrigation method, and also a flooding system.  

Each irrigation method would be set up on a regular watering schedule as the original sprinkler 

would be used in the control.  At the end of the season the total water used would be measured; 

the drip system should have the least amount of water used then the flooding then the sprinkler 
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would have the most water use.  The final test would be from after the season when the wine 

would be made from grapes from each treatment, if the quality of the wine remains at the desired 

level then the transfer of the sprinkler system to drip system would be justified, or the flooding 

system if costs are a factor. 

 Another test that would be done is soil protection.  One area of the test site would be left 

as the original arrangement for a control, one area would be altered a bit and set up with terraces, 

and another area would have buffer plants, which hold soil well, planted between grapevine 

rows.  Soil would be measured and for erosion and tested for nutrient and water holding capacity.  

The final test results would be based on the quality of the wine produced.  If the wine from each 

practice was at the desired quality level these soil protection methods would be advised to 

growers for sustainable soil protection methods in grapevine growing production.  The last 

method of testing would be to test the machine use and overall fuel use on the production of 

grapevines for wine making.  A control group would be used which would have the original 

methods of production; which may be a mixture of hand labor and machine harvesting.  This test 

would be just a bit different than the other tests.  The first test would be to only use labor, no fuel 

used in production, recording weekly how much the labor costs, and if they would be cost 

effective in the future.  The other test group would be to use only mechanical harvesting, with 

minimal labor; fuel use would be measured weekly.  At the end of the season, the costs of labor 

and the amount of fuel use would have to be statistically analyzed to get a balance measurement 

of the most cost effective amount of labor to machine use would be needed for this particular 

farm in grapevine growth.  The quality of the wine would also have to be measured in order to 

ensure that the changes would not reduce the wine quality. 
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 For all the tests that would be done the duration of the experiment would be based on one 

growing season.  The final tests would ultimately come down to the quality of the wine produced 

from the treatments; this may change the duration of the results of the experiments.  Each 

treatment test group could be reproduced for a particular variety of wine, where some wines need 

extended aging periods. 

References Cited 

 

Donatiello, Gabriella.  “Environmental Sustainability Indicators in Urban Areas: An Italian 

Experience.”  United Nations Economic Commission for Europe (UNECE); National Statistical 

Institute of Italy (ISTAT).  1-4 October 2001.  10 February 2010.  

<http://www.unece.org/stats/documents/2001/10/env/wp.16.e.pdf> 

 

European Commision.  “Measuring Progress Towards a More Sustainable Europe.”  European 

Commision; Eurostat Statistical Books.  2007.  10 February 2010.  

<http://ec.europa.eu/sustainable/docs/estat_2007_sds_en.pdf> 

 

“Italian Agricultural Statistics.”  Nationmaster.com.  18 December 2008.  14 February 2010.  

<http://www.nationmaster.com/country/it-italy/agr-agriculture> 

 

Natali, Francesca; Dalla Marta, Anna; Orlando, Francesca; Orlandini, Simone.  “Water use in 

Itallian Agriculture: Analysis of Rainfall Patterns, Irrigation Systems and Water Storage 

Capacity of Farm Ponds.”  Department of Argonomy and Land Management, University of 

Florence.  2009.  23 March 2010. 

<http://www.agrometeorologia.it/documenti/Rivista2009_3/Ria3_2009Natali.pdf> 

 

Pardossi, A. and Tognoni, F. 1999. GREENHOUSE INDUSTRY IN ITALY. Acta Hort. (ISHS) 

481:769-770 

http://www.actahort.org/books/481/481_96.htm 

 

Sereni, Emilio.  History of the Italian Landscape.  Princeton: Princeton University Press, 1997. 

 

 

 

 

 

 

 


