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Introduction






Agriculture affects our lives in many important ways. We depend on agriculture for basic necessities like food, shelter, clothing and housing, as well as for industry and trade, employment, recreation and a healthy environment.


Agricultural science, as an applied science, provides you with the opportunity to use knowledge gained in all sciences, e.g. biology, chemistry and physics, to engage in a range of activities, from planting crops and rearing animals in your own backyard garden to learning how to integrate new technology into all agricultural activities, so as to be more effective and productive. Using new technology can range from using new hybrids in poultry production to setting up a greenhouse or shade house in your backyard.


Agricultural science also includes other disciplines such as geography, business studies, accounts and economics, as you will realise when you do topics on soils, farm accounting and management, and market trends.




About the series


Book 1 of Agricultural Science A course for secondary schools in the Caribbean: Third Edition is the first in a three-part series. It provides updated content relevant to current agricultural science syllabi in the Caribbean. In addition, it emphasises the use of technology in agriculture with the inclusion of information on new technology and exercises to encourage the use of educational technology.


This series is written primarily for lower secondary, but the content will also be useful as you move on to higher level studies or as you start your own agribusiness. It is also useful to agricultural entrepreneurs and anyone interested in agriculture.







Key features of the book


Each chapter has a summary of key objectives at the beginning and a ‘What have I learnt?’ section at the end. These will help you focus on the core content but will hopefully also spark your curiosity to learn more about the various topics.




	
•  Career corner, Consider this, full colour diagrams and pictures help bring the subject alive and aid understanding while also being great stimuli for further discussion and research.


	
•  Technology-based activities help you to develop practical and research skills, which will set the groundwork for further studies in this subject and the development of assessable skills.


	
•  Food for thought, Did you know?, Tips, Case studies, Projects and sample projects support the development of critical thinking and problem-solving skills.


	
•  Each book has a glossary to help with key vocabulary development.


	
•  The index at the back of each book helps you to find a topic quickly.





We hope that this series will make agricultural science more relevant and interesting to you and that it inspires you to become more active in Caribbean agriculture and, by extension, global agriculture.















Chapter 1
An introduction to agriculture and agricultural science
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At the end of this chapter you will be able to:




	
•  Define agriculture


	
•  Define agricultural science


	
•  Explain the history of agriculture and agricultural science


	
•  Understand the importance of agriculture


	
•  Explain the importance of agriculture in Caribbean economies


	
•  Describe some specialised areas of agriculture
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Figure 1.1 Growing flowers in a greenhouse is just one aspect of agriculture










Agriculture and agricultural science


The word agriculture is actually made up of two words taken from the Latin language. The first part of the word, agri-, comes from the Latin agrarius, meaning ‘of the land’, and the second part, -culture, comes from the Latin cultura, meaning ‘to till or cultivate’.


Today, agriculture is a major industry with many branches, including crop and livestock production as well as engineering and economics.


The term agricultural science was first used in the United States of America in the Hatch Act of 1887, which came about because farmers wanted to find out about the ingredients in fertilisers. Although agriculture is almost as old as humans themselves, agricultural science is a fairly new applied science. Presently, agriculture is a major industry with many subsectors and it is supported by the study of agricultural science.


When farmers are growing crops they need to carry out many different tasks, such as clearing the land; ploughing the soil; sowing and caring for nursery seedlings; planting; caring for plants, including irrigating in dry conditions; pest and disease control; harvesting and processing crops; and selling and marketing crops and products.


When farmers are rearing animals they take part in activities such as preparing pasture; constructing livestock pens; selecting breeds; caring for young and adult livestock; slaughtering animals for meat; collecting and processing eggs and milk; and marketing unprocessed and processed animal products.


All of these activities, from food production to the processing and sale of farm produce, are part of the agriculture industry. We must not forget that agriculture has a business side to it. Farmers grow what people want to buy, and they hope to make a living from the sale of their produce. The industry is therefore organised and controlled by the demands of the market.






[image: ]


Consider this


Applied science converts scientific knowledge into something that can be used for reasonable and practical purposes in our daily lives.


Many other sciences impact agricultural science. For example, knowledge of chemistry and biology is converted in the creation of pesticides and fertilisers which are used to maximise the production of plants on farms.


As you read through this chapter, identify the things that confirm that agricultural science is an applied science.
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DEFINING AGRICULTURE


Agriculture can be defined as the growing of plants and rearing of animals for human use or benefit. It can be done on a small or large scale. It is done on a large scale to provide food and other raw materials for the world population. Without agriculture we would have no food to eat! Farmers and gardeners use their knowledge and practical skills when carrying out agricultural activities. More and more scientific methods are being used to improve productivity in the many subsectors of agriculture.


The business aspect of agriculture is very important. Land may be owned or leased by farmers. Farmers employ skilled, semi-skilled and unskilled people to provide labour. They also spend money to produce crops and rear animals, and then they sell these to earn an income. If a farmer earns more than they spend, they are said to make a profit. Some of this profit can be put back into the farm, invested in other types of farming, or put into savings. If the farmer earns less than they spend, they are said to have made a loss.







DEFINING AGRICULTURAL SCIENCE


Agricultural science is the scientific study of the art and practice of agriculture with the underlying intention of improving agricultural productivity in a manner that is sustainable and minimises the negative impact on the environment. A large part of the scientific study involves practical work and field research.


All over the world, people at agricultural research stations and in the science laboratories of colleges, universities and other organisations, are doing research or experiments into how to improve the growth, harvesting and processing of plant and animal products.


Today agricultural science increasingly includes more technology and leans on computer science. People are employed by small and large machinery and equipment manufacturing companies to design and build agricultural tools and equipment. These professionals have a range of qualifications, which may include degrees and post-graduate qualifications.











The history of agriculture and agricultural science


If you visit your national museum, old villages or plantations, you will realise that the country you live in today was not always exactly as you see it now.
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Figure 1.2 The ancient Sumerian hunted animals and practised agriculture










HUNTER GATHERERS


Early humans met their basic needs for food, clothes and shelter using the natural resources of the Earth. They did not practise agriculture as we know it. Instead they lived by hunting animals and gathering wild fruits, roots and berries. This is why early people have been given the name of hunter gatherers.


During hunting season have you ever been out in the forest hunting for wild animals, such as manicou (opossum) and iguana in Trinidad and Tobago, tatou in Grenada or mountain chicken in Dominica? Have you ever collected edible fruits and nuts from the forest? If so, you are copying some of the activities of early people as they hunted or searched for food.
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Figure 1.3 Example of a spear tip used in a hunter gatherer society













NOMADIC HERDSMEN


Much later people began to domesticate (tame) animals. Some followed the grazing herds, which moved from place to place to find food. People who follow wandering herds are called nomads. Even today there are nomadic herdsmen, such as the Lapp of northern Europe who follow their reindeer herds. Some drawings on rocks still exist, showing Amerindian animals which were herded by the people of that time in Central and South America.
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Figure 1.4 Nomadic herdsmen following their herd of camels














DOMESTICATION OF PLANTS AND ANIMALS



It takes time and patience to tame animals so that they are not afraid to stay near people, but eventually herdsmen learnt to domesticate animals. They chose the quiet, less nervous animals and bred from them. In this way they began to keep herds near to home.


Recent research has shown that the domestication of plants and animals took place between 7000 and 9000BCE in several widely separated places. These included the Fertile Crescent of Mesopotamia and the Near East (Iraq, Turkey, Jordan and Syria), northern and southern China, Central Mexico, the Peruvian Andes, Papua New Guinea, West Africa and eastern North America.










The emergence of agricultural science


Various examples of scientific approaches to agriculture are seen in ancient artwork of the earliest civilisations, from Mesopotamia, Egypt, China and India to name a few. However, written information on scientific agricultural practices in a language we understand was not made available until quite recently.


Here are a few people who helped develop the field of agricultural science:




	
•  Robert Bakewell (1725–1795) was a British agriculturalist and a key figure in the British Agricultural Revolution. He did a lot of work on improving agronomy (agricultural plant science) and on the breeding of livestock such as sheep, cattle and goat.


	
•  Luther Burbank (1849–1926) and George Washington Carver (1860–1943) were American agricultural scientists whose work helped to improve agriculture throughout the world.


	
•  Thomas Phillip Lecky (1904–1994) was a Jamaican scientist and environmentalist who became known internationally for developing high producing cattle breeds for Jamaica, including the widely known Jamaica Hope. These breeds are now found throughout the Caribbean.


	
•  In the Caribbean, Guyanese-born soil scientist Professor Nazeer Ahmad (1932–2013) became world famous for his research into Caribbean soils. He became an international consultant.
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Figure 1.5 Professor Emeritus Nazeer Ahmad (1932–2013)








All over the world there are numerous colleges and universities dedicated to the study of agricultural science. The Imperial College of Tropical Agriculture (ICTA) was started at St Augustine, Trinidad, on 30 August 1921. In 1924, the college published the first issue of its Tropical Agriculture Journal, featuring articles on tropical agricultural research, both Caribbean and international. In 1960 the college became the second campus of the University College of the West Indies (UCWI), which then became the University of the West Indies (UWI) in 1962.
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Figure 1.6 Stamp showing the Imperial College of Tropical Agriculture building in the 1920s
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Did you know?


Dr Norman Borlaug, an American agriculturalist, was called ‘the father of the green revolution’. He was awarded the Nobel Peace Prize in 1970 for increasing food supply globally and saving billions of people from starvation.
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Activities


Practical work


Agricultural training centres


With your teacher or parents, arrange to visit (a) an agricultural village or a farm and (b) an agricultural training centre or institute near to where you live.




	
1  Describe the activities that you observe in each location. You can use photographs to illustrate your description. Remember to ask for permission before you take pictures, especially of people.


	
2  Make a table listing the characteristics of each place you visit.


	
3  What information about each place impresses you the most?





Technology-based activity




	
1  Using the internet, research some international and Caribbean people who helped to advance agriculture and/or agricultural science.


	
2  Prepare a presentation for your class based on your research. You can create a written, dramatic, audio or visual presentation.
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The importance of agriculture
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Figure 1.7 Why is agriculture important to us?








The history of humankind is very closely related to the development of agriculture. Even though many products used today are synthetic (produced artificially), many come directly or indirectly from agriculture.
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Figure 1.8 The importance of agriculture
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Consider this


On a small subsistence farm the farmer will be engaged in all the occupations. The farmer will be the labourer, the skilled worker, the supervisor and the manager.


On the other hand, a large plantation, estate or commercial farm employs a large number of people. In this case the farmer will most likely be the manager.
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Food for thought


We know that agriculture plays a role in many areas of human life in general, but have you ever wondered about the role of agriculture in the Caribbean?


The big question


What is the importance of agriculture to Caribbean economies?


Breaking this down


Group activity


Each group will be assigned a list of Caribbean countries. You can work out with your teacher how best to do this. For example, one group could focus on the Greater Antilles.


In your group, create a table or graphic organiser to show:




	
1  The structure of the agricultural sector



	
•  What crops are grown?


	
•  Are these crops grown for subsistence farming, or for commercial purposes on smallholdings and large plantations?


	
•  What percentage of the people are engaged in each different type of farming activity?







	
2  Primary industries related to agriculture



	
•  What are the primary industries in these countries?


	
•  Are there government agencies that govern and protect these primary industries?


	
•  Are there changes in these primary industries because of globalisation and open trade with other countries?









Sharing the information


You may share your information in a number of ways. For example, you could prepare a documentary-type presentation. You could also pretend that you are interviewing specialists who can speak about each area. Of course, you are free to think of other creative ways to share your information.


Answering the big question


What can you now say about the roles that agriculture plays in Caribbean economies?
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INFO


Caribbean territories


Greater Antilles




	
•  Cuba


	
•  Jamaica


	
•  Haiti


	
•  Dominican Republic


	
•  Puerto Rico





Lesser Antilles


Leeward Islands




	
•  US Virgin Islands


	
•  British Virgin Islands


	
•  Anguilla (UK)


	
•  St Martin/Sint Maarten (Fr/Neth)


	
•  St Barthélemy (Fr)


	
•  Saba (Neth)


	
•  Sint Eustatius (Neth)


	
•  St Kitts


	
•  Nevis


	
•  Barbuda


	
•  Antigua


	
•  Redonda


	
•  Montserrat (UK)


	
•  Guadeloupe (Fr)





Windward Islands




	
•  Dominica


	
•  Martinique


	
•  St Lucia


	
•  St Vincent and the Grenadines


	
•  Grenada


	
•  Barbados


	
•  Trinidad and Tobago





Leeward Antilles




	
•  Aruba (Neth)


	
•  Curaçao (Neth)


	
•  Bonaire (Neth)


	
•  Los Roques Archipelago


	
•  La Orchila


	
•  La Tortuga


	
•  La Blanquilla


	
•  Margarita Island


	
•  Coche


	
•  Cubagua


	
•  Other islands





Other countries (not islands)




	
•  Guyana


	
•  Belize


	
•  Suriname
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Specialised areas in agriculture


There are many specialised jobs in the agriculture industry. Farming is the growing or production side of agriculture. However, there are also opportunities in product processing, engineering, agricultural research, extension work, business, marketing and transport, policy-making, academic and technological areas.


Some specialised types of agriculture are:




	
•  production agriculture


	
•  processing of agricultural products


	
•  agricultural engineering


	
•  research and extension services


	
•  marketing and transport


	
•  agricultural technology


	
•  landscape architecture


	
•  agro-tourism.







PRODUCTION AGRICULTURE


This area of agriculture involves producing plants and animals.


Table 1.1 Production agriculture






	PLANT PRODUCTION

	LIVESTOCK PRODUCTION






	In plant production many types of crops are grown for food and other human uses under the following disciplines.



	
•  Agronomy: the science concerned with the production of crops, especially in relation to large-scale farming or plantations.


	
•  Gardening: the cultivation of crops in a garden, or very small-scale farming.


	
•  Horticulture: the cultivation of fruit trees, flowers and lawns to enhance the environment.


	
•  Niche-market crops: the cultivation of fruits and flowers that grow best in tropical areas, for example, hot peppers, carambola, aloe vera, shadow benny, orchids, heliconia and tropical foliage plants like croton.






	Livestock production is a specialised area of agriculture where different types of livestock are grown for food and other useful products, such as hides and wool. The following are some livestock production disciplines.



	
•  Poultry production: the science concerned with producing chicken, turkey, ducks and other birds grown for food and other uses.


	
•  Cattle production: the rearing of cattle for meat in beef production or milk in dairy production.


	
•  Rabbit production: when rabbits are kept for their products (meat or skins).


	
•  Swine production: the rearing of pigs for their products (meat).


	
•  Sheep and goat production: these are reared mainly for meat, but there is now a growing market in goat milk.


	
•  Fisheries and aquaculture: for sea and inland fish harvesting or rearing.


	
•  Apiculture: bees are reared in hives for honey and close to orchards for the pollination of fruit crops.











	MIXED FARMING






	
Mixed farming is when many different crops and livestock are grown on the same farm. A mixed farm is usually managed by one person or by a management team.













PROCESSING OF AGRICULTURAL PRODUCTS



Many foods are processed in some way. They may be canned, dried, baked, pasteurised or frozen. Foods are processed so that they are transformed into other foods. Processed foods usually keep longer than non-processed foods.


Processing includes activities such as:




	
•  food technology (applying science to the selection, preservation, processing, packaging, distribution and use of safe, nutritious and wholesome food)


	
•  preservation of foods


	
•  quick-freezing foods.





Can you think of a range of foods that have been preserved in different ways?
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Figure 1.9 Canning food is an example of agricultural processing
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Career corner
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Figure 1.10 Greenhouse manager








Profile: Greenhouse manager


As a greenhouse manager, I spend most of my day in these greenhouses or outside. I must be present to be an effective manager. Greenhouses are highly controlled environments and require constant supervision to ensure the safety of staff and a high yield.


My workday is typical; on weekdays, it begins at 9am and ends at 5pm; I sometimes work at weekends as well. Generally, I monitor all the activities in the greenhouse. This includes the supervision and training of staff, and oversight of everything from irrigation to pest control, to plant breeding, to the application of greenhouse technologies. I also oversee matters related to inventory, budget, construction and maintenance, as well as research.


When I decided I wanted to become a greenhouse manager I researched universities that offered the best programmes in horticulture, soil science, plant propagation and agricultural management. Along the way, I’ve also completed short courses in irrigation, and pest and disease control.
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AGRICULTURAL ENGINEERING


The mechanical or machinery side is increasingly important in modern agriculture. Prominent disciplines include:




	
•  agricultural mechanics – the routine maintenance and care of machinery


	
•  agricultural mechanisation – the use of modern machinery and equipment to make agriculture more efficient.





Mechanisation allows farm jobs to be done much more quickly (for example, using a combine harvester for cutting sugar cane is much faster than using manual cutting methods).








RESEARCH AND EXTENSION SERVICES



Agriculture is constantly being improved through research. This involves careful scientific studies of things that may enhance or damage agricultural production on the farm. Positive findings from agricultural research are then demonstrated to farmers through the agricultural extension service. Agricultural Extension Officers from the Ministry of Agriculture visit farmers to show them how to use modern farming methods, follow Occupational Health and Safety rules when using chemicals and overall educate farmers on best agricultural practices.


In this area there are disciplines such as:




	
•  agricultural experimentation


	
•  agricultural research


	
•  agricultural extension services.





Agricultural experimentation and research can be carried out in laboratories, on special farms or in controlled environment units such as greenhouses.







MARKETING AND TRANSPORT


Farm produce can be sold in local, regional and international markets. Farm inputs and farm produce have to be transported to and around the farm, and from the farm to the market. Special storage may be needed for perishable produce. With the advent of the internet, marketing is now also done via social media.







AGRICULTURAL TECHNOLOGY


This involves applying the results of scientific research to practical farming. Activities include:




	
•  biotechnology (including genetic engineering and genetically modified crops)


	
•  artificial insemination of cattle


	
•  embryo transfer in cattle.










LANDSCAPE ARCHITECTURE


This involves preserving and/or making the environment more beautiful and sustainable by planting trees, shrubs and flowers. Ornamental horticulture is included as part of this subsector.







AGRO-TOURISM


This is an emerging sector whereby many visitors to the Caribbean now tour plantations and estates, where crops such as cocoa and coffee are grown, or factories where primary produce is processed. Some visitors actually work on site for a short while. Examples are tours of the River Antoine rum distillery and the Belmont Estate, both in Grenada, where tourists can see and participate in the running of a plantation.
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Food for thought


How much do you think agriculture has changed since the time of hunter gatherers? You could guess, but you will never be certain without doing some research!


You can use the internet or books in the library to find out how agriculture has changed to match the food needs of humankind.


The big question


How has agriculture changed since the time of the first hunter gatherers?


Breaking this down




	
1  How did people in hunter gatherer societies feed themselves?


	
2  How did people ensure food security as societies changed from hunter gatherer to more modern?





Sharing the information


It is good to share the information you gather as this will give you and others an opportunity to discuss ideas and think of different points of view.


For this activity you can share your information using:




	
1  a PowerPoint presentation with videos and illustrations


	
2  a Prezi presentation


	
3  a timeline


	
4  any other creative method that you can think of.





Answering the big question


After doing your own research and listening to what your classmates had to say, what is your answer to the big question?
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Subject link


Agricultural science overlaps with biology, chemistry, physics, mathematics, geography, business studies, accounting and ICT.


Can you list at least one subtopic in agricultural science that overlaps with each of the subjects listed?
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Revision tip


Write your own definitions for the terms agriculture and agricultural science. Do research on the internet and in your school library to find other definitions for these terms. For exam purposes you must know these definitions.
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Activities


Practical work


Identification of specialised areas of agriculture in your country




	
1  Prepare a simple questionnaire on specialised areas of agriculture in your country.


	
2  Ask your teacher or parent to take you to the Ministry of Agriculture or its nearest branch in your country.


	
3  Complete the questionnaire that you created by conducting interviews with Ministry personnel.


	
4  Use the interview results to summarise the specialised areas of agriculture in your country.
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What have I learnt?


Multiple choice questions




	
1  Which of the following statements is not true?



	
a  Agriculture focuses on the growing of crops and rearing of animals.


	
b  The earliest civilisations used some forms of agriculture.


	
c  All Caribbean territories are engaged in agriculture on a large scale.


	
d  Primary industries in agriculture consist of the harvesting of produce.






	
2  Select the best answer to complete this sentence: ‘Animals were domesticated …



	
a  by selecting the gentler animals and breeding them.’


	
b  by keeping all animals captured in an enclosure.’


	
c  by keeping quiet animals close to home.’


	
d  by chasing away or eating the badly behaved animals.’






	
3  Select the group of products that does not contain only raw agricultural materials:



	
a  cocoa, rice, chickens, cattle skin


	
b  oranges, cassava, cut lumber trees, eggs


	
c  fish, cut flowers, nutmeg, milk


	
d  rabbit, honey, cotton, canned carrots.







	
4  Select the correct statement to finish the sentence: ‘A mixed farm …



	
a  has more than one manager.’


	
b  has crops and livestock.’


	
c  has a range of activities that tourists come to participate in.’


	
d  is a farm with different types of worker.’







	
5  Which statement about commercial farms and subsistence farms is correct?



	
a  A subsistence farm is smaller and has more workers than a commercial farm.


	
b  A commercial farm is larger and has fewer workers than a subsistence farm.


	
c  A subsistence farmer only does a few of the jobs on their farm, while a commercial farmer does all types of job.


	
d  A commercial farmer has more workers and a larger farm than a subsistence farmer.









Short answer questions




	
1  What is agriculture?


	
2  Why should you study agricultural science?


	
3  Shari and Mark are working together as partners on a school project. On a visit to a small local farm, where the farmer and his family eat most of what they plant and rear, Mark observed that since the farmer supplements his food supply by hunting animals in the forest nearby, he is a good example of a hunter gatherer. Shari disagrees, stating that the farm is a good example of agro-tourism because it has paying guests who are there for the purpose of experiencing life on a small rural farm for a short period of time. Who is correct? Give at least two reasons for your answer.


	
4  Why is agriculture important to the economy of your country? Give at least three reasons.


	
5  Write about the specialist areas of agriculture that people of your generation might be interested in. Explain why these areas might be of interest.


	
6  Why do you think agriculture will continue to be of importance to Caribbean territories?
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Chapter 2
An introduction to resources
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At the end of this chapter you will be able to:




	
•  Explain what resources are


	
•  Understand the different types of resources:



	
•  natural resources


	
•  artificial resources


	
•  human resources


	
•  non-human resources


	
•  renewable resources


	
•  non-renewable resources






	
•  Explain what is meant by the sustainable use of resources


	
•  List the main methods for the conservation of resources (the 5 Rs)


	
•  Describe some major agricultural resources
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Figure 2.1 Resources are found everywhere











What are resources?


Everything on, within and surrounding the Earth that influences people (either directly or indirectly) can be thought of as a resource. We use resources to provide for our needs and ever-expanding wants.


We can classify resources in many ways, as shown in Table 2.1.
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Did you know?


Among our most valuable resources in the Caribbean region are our natural resources. The beauty of our beaches, weather, forests, landforms and our islands’ cultures attract tourists and contribute as much as 14% to the region’s Gross Domestic Product (GDP). In 2013, this amounted to US $49 billion.
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Table 2.1 Classifying resources






	
Natural resources are resources that exist in nature. Examples are minerals that are mined from the ground, water flowing in rivers, plants grown in fields and animals raised as livestock.

	An artificial resource is a resource that has been made by humans from a natural resource. Artificial resources are created by manufacturing processes. Examples include trucks, tractors and spraying and irrigation equipment.

	Even people are resources, as human efforts are needed to provide for our needs and wants. Human resources refer to people and their knowledge, skills and activities geared towards supplying the needs and wants of the Earth’s population.






	Some resources can exist naturally and can also be manufactured by humans. For example, most baking soda is made by humans from other natural resources, but it can also be mined from the ground in certain locations. Baking soda is therefore both a natural and an artificial resource.












Types of resources


Everything we have originates from natural resources. Figure 2.2 shows that resources can be classified in many ways.
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Figure 2.2 Types of resources











NATURAL RESOURCES



Natural resources can be divided into renewable resources and non-renewable resources.




	
•  Renewable resources can be replaced by natural processes at a rate comparable to or faster than their rate of consumption by humans. For example, even with the correct equipment, we are not able to use all the energy we can potentially harvest from the Sun.


	
•  Non-renewable resources cannot be produced, regrown, regenerated or reused on a scale that can sustain their consumption rate by humans. Oil, natural gas and coal (all fossil fuels), which are extracted from the ground, are examples of non-renewable resources.










NATURAL RENEWABLE RESOURCES


Renewable resources can be divided into organic renewable resources (for example, plants, animals and humans) and inorganic renewable resources (for example, energy from the Sun, moving water and the wind).




Organic renewable resources


Figure 2.3 shows some organic renewable resources – all these resources originate from plants or animals. They are all renewable because plants can be grown again from seeds and animals reproduce.
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Figure 2.3 Organic natural resources: plants and animals














Inorganic renewable resources



Inorganic renewable resources are renewable resources that have nothing to do with plants or animals. Examples are solar energy and energy from moving water and the wind. These resources are renewable because they do not run out.
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Figure 2.4 Inorganic natural resources: these come from the Sun, moving water and the wind










	
•  Solar energy is energy that comes from the Sun. It is especially useful in Caribbean countries, which have plenty of sunshine. Barbados and St Lucia make good use of solar collector panels to heat water, especially in hotels. Solar energy can also be used to generate electricity using photovoltaic cells. In many Caribbean countries solar energy is used to dry agricultural produce such as corn, groundnuts, cocoa and coffee.


	
•  Water-generated power can be very useful in countries like Guyana with its many waterfalls and water courses. Electricity generated using water released from a dam is called hydroelectric power. The energy of the moving water spins turbines that are connected to a generator that makes electricity. Water is, of course, also used for drinking, for domestic and industrial purposes and for irrigation of crops.


	
•  Wind-generated power is useful in islands that are windy. Wind turns the blades of wind turbines, which run a generator that produces electricity. A large wind turbine can be expensive to build but costs very little to run and service.


	
•  Geothermal power is a growing source of power in several Eastern Caribbean islands. Steam produced from water heated within the Earth’s crust is used to produce electricity.
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Food for thought


All energy generated by the Sun, water and wind is considered to be ‘clean’, since no polluting waste products are formed. As such, inorganic renewable resources are environmentally friendly forms of energy.


The big question


Is energy produced by the Sun, water or wind truly environmentally friendly?


Breaking this down




	
1  Select one source of renewable energy and investigate how the equipment is manufactured. Is any waste produced? How is this waste disposed of?


	
2  What happens to the equipment when it has reached the end of its life cycle?





Sharing the information


You could use presentation options such as Prezi or Microsoft PowerPoint to make a class presentation. Alternatively, you could write a newspaper article, a pamphlet or a fact sheet to display in your classroom.


Remember to acknowledge the sources of your information.


Answering the big question


After doing your own research and viewing the presentations of others, are you convinced that renewable energy sources are truly environmentally friendly?


Do you think there will come a point when we need to make ‘clean’ energy cleaner?
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Research tip


If there are renewable energy companies in your country arrange to interview someone from the company. If you ask nicely, you may even get a tour of their production plant!
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Table 2.2 Major natural resources and some of their uses






	NATURAL RESOURCES

	USES






	air/wind

	respiration in all aerobic organisms, wind energy, air in tyres and balls






	water

	hydroelectric, drinking, washing and cleaning






	sunlight

	solar energy, photosynthesis in plants, natural sanitisation






	animal

	food – meat, milk, cheese; clothing – leather, wool, silk; transportation; leisure






	plant

	food – fruits and vegetables; lumber; fibres – cotton, sisal, hemp, paper; health; aesthetics






	soil minerals (ores)

	metals – iron, aluminium and copper in machinery and household appliances; precious metals – jewellery, diamond bits in drilling equipment






	oil (petroleum)

	electricity, fuel for vehicles, plastics manufacturing






	natural gas

	electricity, fuel for homes and vehicles, fertilisers






	coal

	electricity, heating















HUMAN RESOURCES


Human resources are resources related to people – the goods and services they provide and their knowledge, competencies and skills. People are a form of renewable resource.


Agriculture relies on human resources. For example:




	
•  manual labour is needed for certain jobs on farms


	
•  skilled workers are needed to operate farm machinery


	
•  skilled workers are needed for spraying crops


	
•  skilled workers are needed to care for livestock


	
•  farmers need to be skilled in keeping farm accounts


	
•  farmers need to understand how and where to sell their produce.








Knowledge-based economies



Countries worldwide are developing their economies by investing in the education of their people. They are developing what is called a knowledge-based economy. In a knowledge-based economy, the knowledge and expertise of workers are very important.


Knowledge-based economies have resulted from globalisation and advances in information and communication technology (or ICT). They rely on computer skills, fast communication and the internet. Globalisation describes a process by which regions of the world, societies and cultures have greater contact with each other; this has been made possible through a global network of communication, transportation and trade. ICT refers to the use of computers, the internet, satellites and other devices, which make many tasks quicker and more accurate in a global context.


The agricultural industry is faced with an ever-increasing demand for food, clothing, building materials and other raw materials for an expanding world population. For farmers to meet growing demands, all aspects of human resources development (including ICT skills) are important. This means that the workforce must receive good training.
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Career corner


Agricultural environmental specialist
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Figure 2.5 Agricultural environmental specialist
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Activity


Technology-based activity




	
1  Use the internet to find out more about the development of human resources in agriculture in the Caribbean.


	
2  Are some industries putting more emphasis on human resources? If so, explain why you think that this is so.


	
3  Are there any industries where you think more emphasis should be placed on human resources? Why do you think so?
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NON-RENEWABLE RESOURCES


Non-renewable natural resources often exist in a fixed amount or are consumed by humans at a faster rate than they are being created by natural processes. Non-renewable resources can be divided into:




	
•  fossil-based resources – formed from the remains of animals and plants over millions of years, for example, oil, coal, asphalt or pitch, and natural gas


	
•  ore-based resources – these include metallic minerals, for example, iron ore and bauxite, and non-metallic minerals, such as sodium chloride (salt) and phosphates.
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Figure 2.6 Oil and natural gas are examples of non-renewable resources













AGRICULTURAL RESOURCES


Agricultural resources are both natural and artificial:




	
•  Natural agricultural resources include human (labour), land (soil), water and sunlight.


	
•  Artificial agricultural resources include resources that are manufactured by humans from natural resources, for example, fertilisers, pesticides, tools and machines, packaging materials and medicines.








Fertilisers

 

Fertilisers are substances that are added to the soil to increase its nutrient status. They supply nutrients to plants growing in that soil. A soil with the right type of nutrients will produce good crop yields.


Fertilisers are divided into organic fertilisers and inorganic fertilisers:




	
•  Organic fertilisers come from the decomposed remains of plants, animals or their products. Compost is an organic fertiliser.


	
•  A few inorganic fertilisers are natural resources that are mined, for example, Chilean sodium nitrate, rock phosphate and limestone. However, the main supply comes from chemical substances, which have been manufactured in factories. These are known as artificial fertilisers and are examples of artificial resources.
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Did you know?


Yara International is the world’s largest producer of artificial nitrogen-based fertilisers. Yara had a manufacturing plant in Trinidad and Tobago until the end of 2019.
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Figure 2.7 Artificial resources are essential to agriculture – these bags contain fertiliser that has been manufactured
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Did you know?


Naturally occurring chemicals produced by living organisms that can destroy certain other living organisms are called allelochemicals. Examples include pyrethroids, rotenoids, nicotinoids, and strychnine and scilliroside.
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Pesticides


A pesticide is any substance, or mixture of substances, that destroys pests or prevents their attack on a crop or on livestock. There are several types of pesticide. Herbicides are pesticides that kill weeds, while insecticides are pesticides that kill insect pests. The majority of pesticides are artificial. The main chemical compounds are organochlorines, organophosphates and carbamates. However, bio-pesticides, manufactured from plants and microorganisms, are gaining importance. These contain chemicals produced by living organisms that can harm certain pests.







Genetically modified organisms


A genetically modified organism (GMO) is a living organism whose genetic material has been altered using artificial genetic engineering techniques. For example, genes from one species may be transferred into the cells of another species. GMOs have widespread applications. They are used in biological and medical research and in the production of pharmaceutical drugs.


In agriculture, genetic engineering has produced golden rice. This type of rice has been genetically engineered to produce a large amount of vitamin A. It has improved the health of people living in areas where vitamin A is lacking in the diet. Corn and soybean plants have also been genetically modified to resist attack by certain pests and diseases.








Tools and machinery



Tools and machinery are essential on farms. All aspects of agricultural production, harvesting, processing and distribution require the use of tools and equipment. Examples range from a spade for digging to a combine harvester for cutting sugar cane.







Packaging


Packaging involves enclosing or protecting agricultural products for distribution, storage, sale and use. Items include boxes and bags, fruit trays, liners, top pads, waxed tissue and bulk bins. Packaging keeps produce fresh and helps to prevent damage in transit.







Medicines


A pharmaceutical drug, also referred to as a medicine, is any chemical substance intended for use in the medical diagnosis, cure, treatment or prevention of disease. The vast majority of medicines are artificial resources that have been manufactured in factories. Livestock on farms are regularly treated with medicines.
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Did you know?


From 2019 estimates, China has the most people in the world at 1.433 billion, then India, with a population of 1.366 billion. Both countries together account for about 36% of the world’s population.
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The sustainable use of resources


The sustainable use of resources means using them to meet present human needs and wants while at the same time preserving the environment and maintaining resources to provide for future generations.
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Did you know?


From 2019 estimates, the Caribbean islands (from Trinidad and Tobago in the south, to Jamaica in the north) have an estimated population of 43 million, or about 0.56% of the world’s population.
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Sustainability is a challenge due to the ever-increasing population of the world and the expanding needs and wants of humans (see Figure 2.8 for estimated projections of world population growth).
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Figure 2.8 World population from 1950 to 2100 based on UN 2019 revised projections











SUSTAINABILITY AND RECYCLING



To achieve sustainability we need to conserve our valuable natural resources.


Many natural resources are non-renewable and others are fast being used up. However, artificial resources (manufactured from natural resources) can be recycled or reused. Recycling artificial resources can sometimes save natural resources. For example, recycling old newspapers can save millions of trees. Newspapers are recycled by being collected, pulped down and made into new paper products. This means that fewer trees have to be chopped down to provide pulp for paper manufacture.







THE 5 RS OF CONSERVING RESOURCES


The 5 Rs are reduce, reuse, recycle, recover and refuse.
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Figure 2.9 Some ways to conserve our resources
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Activities


Practical work


The use of resources in agriculture


Identify the resources needed for growing your favourite fruit or vegetable crop. Consider resources needed during preparation of the land, planting of seeds, caring for the crop (watering, fertilising, pest and disease control, weed control) and harvesting.




	
a  List all the resources required for each stage of growth.


	
b  For each stage, determine the natural and artificial resources used.


	
c  Calculate the percentage of natural and artificial resources that are involved for each stage.


	
d  Can artificial resources be replaced by natural resources? If yes, explain how. If no, why not?


	
e  Can modern agriculture survive without using artificial resources? Remember that there is a need to feed an ever-increasing population.
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Without agriculture, humankind
probably would not have survived this long.
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Food is one of the main requirements for life. The agricultural
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hungry and starving.

Have you been listening to the world
news lately? Can you tell which
countries of the world have a problem
with food security? Are there any
countries with food security problems
in the Caribbean?

Goods are manufactured articles made
from raw materials that have been
produced by agriculture. Raw materials
include cotton, coconut, cocoa, coffee beans,
sugar cane, fruits, timber, tobacco, nutmeg and
animals such as poultry, cattle, pigs and fish.
Fibres for clothing come from cotton, flax and hemp. Leather for
shoes, bags and jackets is obtained from the skins of cattle,
goat and sheep.

Timber and thatch for houses are obtained from a range of
trees. Lumber, for products such as furniture and paper, is also
obtained from trees.

Agriculture can affect a nation’s health by providing healthy
foods and medicines, and by contributing to a healthy
environment for the people.

Abalanced diet, using foods of nutritional value from each of the
main food groups, is recommended for a strong and healthy
population. The present trend of eating processed foods with a
high sugar and salt content means that more people
suffer with diabetes and hypertension.

Agriculture provides us with plants that have
medicinal uses. For example, in Grenada a
spray produced from nutmeg ol is used for
medicinal purposes. Aloe vera and
turmeric are used in creams and
ointments to help patients suffering
from skin conditions and burns. Can
you think of other plants in your
country that have medicinal uses?

Agriculture employs a large number of people in a wide range of
jobs. The income from their employment enables people to
satisfy their basic needs, and enjoy recreation and leisure
activities. Recreational activities associated with agriculture
include fishing, birdwatching, hiking and camping.
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Plants provide:

Food for humans and livestock, lumber
(furiture, construction), clothing and
textiles (fibres), dyes, oils and resins,
medicines, natural pesticides, oxygen
(most important as this gas is needed
to support life on Earth), materials for
agro-processing

Animals provide:

Food for humans: chicken, duck, beef,
pork, lamb, goat, rabbit, fish; eggs,
milk, butter, cheese, yogurt, honey
Work: bison, donkeys, mules and
horses for pulling carts, ploughing fields;
dogs as police dogs and guide dogs for
the blind

Sport: horses for racing, racing pigeons

Pets and companionship: cats, hamsters,
rabbits, parrots, fish
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Job overview

An agricultural environmental specialist aims to sustain
and improve agriculture and protect the environment by
focusing on issues such as soil runoff, deforestation,

conserving natural resources and conserving farmland.

Responsibilities

« Develop recommendations to prevent future issues
with soil erosion and deforestation, as well as the
depletion of other natural resources.

« Use scientific data to research and analyse weather
patterns to make recommendations for preserving
farmlands.

« Ensure compliance with environmental regulations.

Educational requirements

« University degree preferred: bachelor's degree in
agricultural, civi, environmental or chemical engineering.

« High school courses recommended: agricultural
education, a focus on science, Earth science, biology,
botany, chemistry, biology and mathematics.

Employment prospects
The future for agricultural environmental specialists is
projected to be excellent with typical employment by
plant research companies, food science companies,
governmental organisations, schools and universities.






