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Introduction. 

 Pristine white sand beaches as far as the eye can see. Vibrant green trees swaying 

in the breeze. A diverse landscape of rivers, hardwood forests, rainforests, and caves 

depending on where you travel in the country. The longest continuous barrier reef in the 

western hemisphere along with numerous keys, atolls and islands all surrounded by clear 

clean water. This may sound like a fantasy world but all of these features and more exist 

in the tropical country of Belize. Along with all of its natural wonders it has a rich history 

that dates back thousands of years to the Mayans. There are several Mayan temples that 

still stand despite being millennia old. The real pirates of the Caribbean also used this 

land in the 16
th

 and 17
th

 centuries. The buccaneers used Belize as a base to attack Spanish 

gold trade ships. Today most people know only of Belize as a place of tourism. For all of 

its beauty and history I decided to write my research paper on this nearby country.  

Example of an Atoll 
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Belize is a small country of 22,966 sq km, which is about the size of the state of 

Massachusetts. It lies in the northern hemisphere in Central America, between Mexico 

and Guatemala. Belize is a tropical country that is just south of the tropic of Cancer at 

latitude 17  N. Belize receives between 1500mm and 4000mm of rain per year with the 

north being drier than the south. The mean temperature is 27 degrees centigrade on the 

coast to 21C in the highlands. 

 The country is unique in that the western half is rainforest, while the eastern part 

is coastal on the Caribbean Sea. The topography doesn’t change much from 0 m elevation 

at the sea to 1,160 m at Doyle’s Delight in the south. The southern part of Belize has the 

Maya Mountains. Only 3.05% of the land is arable with the rest being low swampy, 

rocky, or forested areas. This makes the country susceptible to hurricanes and tropical 

storms that could potentially flood vast areas.   
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 There are many nature reserves and wildlife sanctuaries in Belize. Belize has a 

population of just over 300,000 people. The majority of the population is around the age 

of twenty. Only 3.5% of the population is over the age of 65. 10% of the population is 

employed through agriculture (around 30% of the total work force.) There are slightly 

more males than females in the populace. Around a third of the population lives in Belize 

City the former capital and business center. (CIA World Fact book)  

 The typical growing season is defined by two rainy seasons June through October 

with a reprieve in August. (Belize annual rainfall) There are many crops that are now 

grown in Belize. The majority of exports are bananas, citrus fruits and sugar. Some of the 

food products produced by Belize are avocadoes, cacao, cashew, coconut, papaya, 

melons, bananas, pitahaya, plantains, pineapples, yams, carrots, potatoes, cassava, 
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cocoyam, ginger, onions, annatto, hot peppers, cabbage, tomatoes, sweet pepper, lettuce, 

celery, broccoli, cauliflower, squash, pumpkins, corn, sorghum, rice, beans, cowpea, 

soybeans, peanuts, mangoes, limes, oranges and various aquacultures. (2008 Belize 

Annual Report)  

 

Sustainability 

 The Belize Ministry of Agriculture defines sustainability as follows;” The 

Ministry of Agriculture and Fisheries is firmly committed to sustainable rural 

development and sees the agricultural sector (including livestock and fisheries) as 

providing the economic base for enhanced economic growth of the country (in particular 

the rural areas) and addressing poverty alleviation. The Agricultural and Food Policies 

are designed to make the agricultural sector more efficient and competitive, while at the 

same time, contributing to the improvement of the economic and social well being of all 

Belizean's.” Organic seems to be defined as being grown from humus and compost made 

from worm castings. (2008 Belize Annual Report) Another definition of sustainable is 

given by the Belize Botanical Gardens. The BBG defines sustainability as “figuring out 

how to grow things without the use of pesticides or chemicals.”  

Historical Production Practices 

Historical production practices have been archaic slash and burn to create more 

arable land from virgin forest. This leads to deforestation and mineral leaching that 

causes the soil to lose fertility fast. During the early colonial years in Belize the 
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predominant crop was sugar. Sugar was produced on large plantations and powered by 

the slave trade.  

Historically, nearly all of the crops grown were done so using field production. 

For the most part the field production has been done in monoculture. Monoculture leads 

to the rapid depletion of soil health. This leads to abandonment of the land and the 

destruction of new land. There has not been any evidence of the use of greenhouses, high 

or low tunnels, or shade growing until very recently. The first grafted citrus trees were 

imported from Florida and introduced in 1913. This was the beginning of commercial 

citrus production in Belize. By 1945 the area had grown to 800 hectares.( 

http://www.belize.org/tiz/citrus 

 Historically, the application of pesticides has been done poorly. Pesticide 

application is done repeatedly due to the frequency of rain. The rain washes off the 

pesticide and runs off into drinking water and rivers. 

 Accessibility to most of the interior of the country has until recently been 

difficult. New roads are being paved and now access to a greater portion of the country is 

possible. Human power and hand tools have been the only way crops have been 

cultivated until very recently. Slash and burn techniques are not sustainable and more 

advancements in production are needed to make Belize horticultural practices more 

sustainable. 

Current Production Practices 
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Recent developments in the last 5 years have been to educate the populace on how 

to have more sustainable practices. The Ministry of Agriculture has put funding into 

workshops that go out and show growers how to be more effective and competitive. 

Shade growing inside of structures similar to high tunnels has become popular. This 

shade growing allows yearlong and increased productivity along with a decrease in 

pesticide use. The damage from drought and severe rainstorms is mitigated. Growing 

under covers also reduces pests and diseases. The demonstration plots and education 

forums at Central Farm are leading the way to Belize becoming more sustainable. (2008 

Belize Annual Report)  

Due to fears of Mediterranean fly outbreak all citrus products that are exported 

are turned in to juice concentrate. The addition of large commercial driers has created a 

dried fruit product in recent years. Many monoculture production facilities still exist but 

some polyculture farms are starting to become popular. There are now over 45000 

hectares of citrus fruits cultivated in Belize. (Belize Citrus Growers Overview) 

Current Production Statistics 

Bananas, sugar and citrus fruits are the leading moneymakers in Belizean 

agriculture. Corn, rice, and beans are the typical foods in an average Belizean diet so 

large areas are used to produce these crops. Some small growers are now changing to 

more sustainable production through high tunnels and greenhouses. These technologies 

will prevent soil erosion and harmful polluted runoff. The lack of suppliers of materials 

providing irrigation and glazing materials has slowed the progress of change. 
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Top Money Making Crops in Belize 

Crop Belize dollars US dollars Rank 

Banana 67 million 33,5 million 1 

Sugar 54million 27 million 2 

Orange  50 million 25 million 3 

Papaya 21 million 10.5 million 4 

Corn 17 million 8.5 million 5 

Rice  6 million 3 million T-6 

Beans 6 million 3 million T-6 

Grapefruit 5 million 2.5 million 8 

Sorghum 4 million 2 million 9 

Cowpeas 3 million 1.5 million 
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(2008 Belize Annual Report) 

  

Xate ( Chamaedorea) is a tropical palm that is used for its cut leaves that last for 

45 days. It is one of the only exported floriculture products in Belize. The most common 

time of year to export these branches is for Palm Sunday events in churches in North 

America.  New efforts are under way to make plantations of xate to alleviate the wild 

plants that are being cut illegally by Guatemala. These plantations would be grown in 

existing forests along with other trees so that no new land would need to be cleared for 

productions. 

Future production 

According to the World Wildlife Fund one of the largest threat to the 

Mesoamerican reef system is the shrimp aquaculture runoff. In traditional shrimp 

aquaculture the runoff can have devastating consequences on the marine life near the 

shore. If the solid waste of the shrimp aquaculture industry was dried and then used as 

fertilizer for the numerous tree fruit crops the negative effects could be reversed. Through 
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these efforts the spread of diseases in shrimp aquaculture could also be reduced saving 

the producers money. The sale of the shrimp waste fertilizer could also be another 

method of making the business more lucrative. These additions of benefits could provide 

incentives to the producers to change their practices to more sustainable operations. 

Many production practices could be altered to increase sustainability. These 

changes in production would not have to diminish yields. By modernizing production the 

country of Belize could reduce pollution. 

 

 

 

Historical Practice Modern Practice 

Field Production  High tunnel production 

Ranking: good Benefits: reduced pesticide applications  

 Reduced runoff pollution 

 Ranking: best 

Slash and Burn  Planting perennial crops with crop rotation 

Ranking: worst Benefits: reusing acreage, preventing deforestation 

 Using cover crops to replenish nitrogen naturally  

 Ranking: good 

Monoculture Polyculture 

Ranking: bad Benefits: Increased disease resistance 

 Ranking: better 

 

 

Through these production changes from field production to high tunnel production 

pesticide runoff would be reduced. By changing from slash and burn monoculture to 

perennial or crop rotation with polyculture, land quality would be increased or at least not 

degrade as fast. These changes would also save parts of the forest that would otherwise 

be cleared for agriculture. 
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 The top crops to explore new sustainable possibilities are citrus for exportation 

and tomatoes for regional consumption and exportation. Citrus is mainly exported as a 

juice concentrate because of the lack of US FDA inspectors in Belize. Citrus is the 

second leading money making crop for Belize. 

I propose that Belize get more FDA inspectors on site so that exports to the US 

can go more smoothly. This would be a benefit when the US has a down year in 

production and Belizean oranges can flow freely to US markets. I also recommend that 

Belize change how they process and market their citrus products. The country of South 

Africa exports many citrus products thousands of miles to the US and still makes money 

on the transaction. They process their citrus fruits into frozen sorbets and package them 

in the shells of pineapple, coconut, or fruit skins. This ingenious marketing allows them 

to transport this frozen item thousands of miles to retailers such as Costco and Sam’s 

Club at a profit. 

 Belize could do the same thing and be able to charge less and make more money 

based on smaller shipping and refrigeration costs. They would need to add a processing 

facility in the Cayo district where most of the citrus groves are. This facility would be 

used to produce and package the frozen sorbets. There are numerous juice concentrate 

facilities already in operation in the Cayo district where supplies of fruit concentrate 

would be easily accessible. Since it is a boiled and then frozen product the importation by 

US companies would go smoothly.  A company just needs to accept the minimal risk and 

start a copy of the already successful South African business model and adapt it to fit 

Belize. I think that there is minimal risk involved with this operation because there 
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already is a market for these fruit sorbets and Belize is extremely close to the US 

compared to South Africa. 

Tomatoes are a popular product throughout the region and Belize could improve 

how they are grown. Currently tomatoes and sweet peppers are grown in the field and 

require a lot of pesticides. According to the Journal of Sustainable Agriculture, pesticide 

use can be greatly reduced through high tunnel production. Yields can be increased 

significantly through using high tunnels versus field production. The article also says that 

“rainy-season tomatoes and sweet peppers are almost totally destroyed by 

geminiviruses.” (2) Spraying pesticides during the rainy season is a waste of money. The 

rain washes away the pesticides so repeated sprayings are necessary. These pesticides are 

then contaminating the drinking water supply. The high tunnels eliminate the need for 

repeated spraying and in fact can be used without the use of pesticide at all. This 

reduction in pesticide use results in savings for the growers even with the minimal costs 

of high tunnel construction. 

The destruction of the plants is a twofold attack in the rainy season. First the 

plants are continually wet in the rainy season. This moisture problem causes fungal and 

bacterial decay on the plants. This attracts whiteflies, which transport geminiviruses that 

kill the weakened plants. By covering the plants in high tunnels and watering at the 

ground level, whitefly and therefore geminivirus levels are reduced. (Journal of 

Sustainable Agriculture, Vol. 17(2/3) 2000) 

The Journal of Sustainable Agriculture goes on to say that yields from tomatoes 

grown in high tunnel over field production increased as much as 1200% in some test 

areas and averaged 169% increased yields. Sweet peppers also increased yields in high 
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tunnel averaging 96% increases. These are incredible numbers and with this added yield 

covers the costs of high tunnel construction. The whitefly numbers also decreased and 

were only 28% of the number that visited the open field production. ( Journal of 

Sustainable Agriculture, Vol. 17(2/3) 2000)  

The major limitation in high tunnel production becoming widespread is the lack 

of accessible materials for construction. Currently there are no manufacturers that 

specialize in the plastic that is required for high and low tunnel construction. Costly 

importation of these products is the limiting factor in the widespread adaptation of these 

practices.  

Currently the restaurant and tourist industry rely on imported fruits and vegetables 

to ensure an adequate supply. By changing horticultural practices to high tunnel a more 

stable crop of fruits and vegetables would allow for locally grown produce to reach 

consumers. By growing different crops and comparing yields in field and high tunnel 

production we will be able to determine which crops will be more successful at 

continuing to grow in high tunnel versus field production. 

I propose that some of the tourist industry and restaurants band together and start 

small scaled high tunnel production of the staple vegetables that are currently imported 

such as tomatoes. These locally grown fruits and vegetables would make the restaurants 

that use them more appealing to the thousands of eco- tourists that are green minded that 

visit Belize every year.  

Facilities should be built near Belize City and other popular tourist destinations 

that need a large amount of produce. With the pleasant climate, year round production 

would minimize the reliance on foreign produce and lead to more sustainable practices. If 
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this local production of produce catches on and saves money then larger scaled facilities 

would naturally be built to accommodate growing demand.  

This may be a large step for just the resorts and restaurants so I think that the 

inclusion of the government in the tourism sector would be able to provide funds and 

land to develop this experiment. I think that the results would show in just one to two 

years if the high tunnel production experiments would be cost effective or not. I think that 

it would only take a couple of hectares of high tunnels versus the same amount of open 

field production to prove that high tunnels are the way to go through yields and cost 

savings on pesticides. 

Through these changes I have suggested I think that the economy of Belize could 

become stronger as their horticultural practices become more sustainable. With the 

addition of selling frozen fruit sorbets to the US the appearance of the skins of the fruit 

will not matter as much since the bulk of them will be turned to juice anyway. This will 

save on pesticide spray costs. The growing of tomatoes and other produce under high 

tunnels will also save on pesticide spray and harmful runoff into the drinking water. 

There are many new opportunities to start businesses that will spur on sustainable 

practices. These include high tunnel material manufacturers, fruit juice sorbet processing 

facilities, high tunnel production for resorts and restaurants, and increased composting 

efforts for horticultural and aquacultural waste. 
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