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ROOTS AGRICULTURAL DEPARTMENT
I.  Instructor: Mr. Carpenter
     A.  Course Title:     Agriculture Biology
     B.  Grade Level:  9-10 Grade, 1 year
     C.  Nature of Course:  Science Requirement 
D. Credit:  10 Units
I. COURSE DESCRIPTION

Agriculture Biology is a one year, laboratory science course, designed for the college‑bound student with career interests in agriculture. Using agriculture as the learning vehicle, the course emphasizes the principles, central concepts and inter‑relationships among the following topics: the molecular and cellular aspects of life, the chemical and structural basis of life, growth and reproduction in plants and animals, evolution of modern plants and domestic livestock species, plant and animal genetics, taxonomy of modern agricultural plants and animals, animal behavior, ecological relationships among plants, animals, humans and the environment, nutrition in animals, health and diseases in animals, and the similarities between animals and humans. The course is centered on an laboratory component in order to connect the big ideas of life science with agricultural applications, earth and physical science principles, and other curricular areas, including written and oral reporting skills.

A. COURSE GOALS

1. Utilize agricultural applications as a relevant vehicle to teach biological science principles and improve the scientific literacy of students.

2. To prepare students pursuing credit science.

3. Integrate mathematics standards, language arts standards, and career employability standards including creative thinking and problem solving skills, and technological literacy related to the agricultural industry.

4. Develop a sense of the interrelationships between life, earth, and physical science and their relationship to agricultural applications.

5. To motivate underrepresented populations to study and pursue a degree in science and prepare for careers in science and agriculture.

II. LEARNING OUTCOMES

Upon completion of this course, the student will be able to:

Unit A.  Introduction to Agricultural Biology

1. Explain the importance of Agricultural Biology in our society. Provide evidence for and defend your explanation.

2. Compare various careers in the area of agricultural biology. Report on careers are held by persons in underrepresented populations?

Unit B.  Agricultural Research

1. Explain the importance of research in agriculture.

2. Describe the process of scientific research methods in agriculture.

3. Develop a Supervised Agricultural Experience Project which involves the scientific method.

4. Formulate a term project focusing on one topic‑in agricultural biology. Relate it to other scientific disciplines.

5. Develop a research project that can be entered in the FFA Agriscience competition.

Unit C.  Agriculture and the Environment

1. Identify the roles of plants and animals and their interactions in the web of life.

2. Describe the flow of energy through the biosphere.

3. Compare and contrast the oxygen and nitrogen cycles. Report on their importance in agriculture.

4. Define the term "ecosystem."

5. Appraise at least three current issues in agriculture which biologically affect the environment.

6. Explain the impact of populations on the environment and the effect of the environment on populations.

7. Report on both the good and bad effects of the agricultural revolution on the environment.

8. Evaluate the economic effects of pollution and erosion on production agriculture.

9. Develop and defend a plan to preserve limited resources relate to agriculture.

10. Compare and contrast five forms of energy used in agriculture.

11. Design and conduct an experiment that shows the relationship between soil characteristics and plant growth.

12. Describe how agriculture practices can modify soil to improve soil moisture relationships.

13. Conduct an experiment that involves water movement through soil.

14. Compare the internal systems of a single celled organism to those of multi-cellular organisms.

15. Describe the difference between plant cells and animal cells.

16. Identify blood, bone, fat, nerve, and muscle cells.

17. Identify and diagram male and female gametes in both plants and animals.

18. Compare and contrast the processes of mitosis and meiosis.

19. Describe how cells respond to certain stimuli.

20. Explain the concept of cellular adaptation.

21. Discuss the development of the biological concept of "Kingdom."

22. Discuss three reasons for the current use of the modern system of plant classification.

23. Apply taxonomy in three ways to the field of agriculture.

24. Prepare a phytogenic tree for at least one domestic animal species.

25. Explain how the process of natural selection affects plants and animals. Include the impact of external conditions in the explanation.

26. Analyze the impact of increasing populations on the environment and its resources.

Unit D. Plant Physiology, Reproduction, Photosynthesis, and Growth

1. Compare and contrast the structures and functions of plants from different families.

2. Design and conduct an experiment which covers the entire lifecycle of a plant.

3. Defend the role of green plants in the maintenance of life..

4. Compare and contrast monocotyledons and dicotyledons with respect to leaf, stem, flower structure, and agricultural significance.

5. Analyze the interrelationships among the different systems within the plant.

6. Discuss a biotic environmental factors that affect plant growth (wind, temperature, solar radiation, soil conditions, humidity, pollution etc.).

7. Explain the difference between sexual and vegetative reproduction.

8. Demonstrate an application of both sexual and vegetative reproduction.

9. Discuss how sexual and asexual reproduction are used in agriculture.

10. Research and report on the significant uses of plants in nutrition and medicine.

11. Compare the lifecycle of simple plants, such as algae or moss to a complex plant.

12. Grow at least one indoor and one outdoor landscaping plant or vegetable. Chart the growth pattern and report the results of observations.

Unit E.  Animal Physiology and Behavior

1. Demonstrate an understanding of the structure and function of the digestive system by tracing the pathways of food through the various types of livestock digestive systems, with emphasis on the function of organs in the digestive process.

2. Analyze the function of each mammalian body system.

3. Compare the interrelationships of each system within the mammalian body.

4. Compare and contrast the estrus cycles of cattle, sheep, and swine and the menstrual cycle in humans. Chart the process of fertilization in each species.

5. Explain the importance of cellular respiration to living organisms. Develop a flow chart outlining the process of cellular respiration.

6. Develop a flow chart outlining the development of an embryo from conception through parturition.
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7. Describe bow animal behavioral patterns affect management and handling practices of domestic animals.

8. Dissect various organisms and identify the organs and systems of each.

9. Compare and contrast the organ systems of different livestock species.

10. Analyze the nutrient requirements of various' domestic species.

11. Analyze the nutrient content of several feeds.

12. Develop a low cost feed ration for one species of livestock for maintenance, growth and lactation, using concentrates and roughages available locally.

13. Describe the symptoms of five common nutritional disorders caused by vitamin or mineral deficiencies or toxicity and explain the treatment and prevention of these diseases

14. Feed an animal through an entire production cycle, recording the types of feed used, rate of gain, and the lean to fat ratio. Report on observations and conclusions.

15. Develop a flow chart outlining the lifecycle of one internal and one external parasite.

16. Describe the impact of parasites on livestock and on the agricultural industry.

17. Design a disease prevention and health care plan for a project animal.

18. Appraise the results of human medicine in relation to livestock medicine.

Unit F. Plant and Animal Genetics

1. Compare and contrast the phenotypic traits of related breeds and varieties of animals and plants.

2. Explain the function of each of the following: gene, allele, DNA, and RNA.

3. Explain the role of enzymes in chromosome replication, and the implications of biotechnology involving these enzymes.

4. Discuss the contributions of Gregor Mendel to the field of genetics.

5. Conduct a simple experiment that exhibits dominant and recessive properties.

6. Evaluate the effectiveness of selection and heritability in production agriculture by comparing modern day crops and animals to their ancestors.

7. Develop an experiment that develops a trait through selection and heritability.

8. Analyze the effects of biotechnology on modern agriculture.

9. Report on the importance of natural selection as the driving force of evolution and its importance in production agriculture.

III. COURSE OUTLINE:

A. Introduction to Agricultural Biology

1. What is agricultural biology and why is it important?

2. How does biology in agriculture impact the student?

3. What are the career opportunities for the student in agricultural biology?

B. Agricultural Research

1. Why is research important?

2. What does an agricultural researcher do?

3. How do researchers go about conducting research?

4. What are the principles of research?

a. Project formulation and development

b. Project management

c. Analysis of project results

C. Agriculture and the Environment

1. What are the characteristics of living things?

a. Cells ‑ The Building Blocks of All Life Forms

1) Plant and animal cell identification and function

2) Cell structure

3) Cellular respiration

4) Cellular transport

5) Cell differentiation

2. What are the inorganic characteristics that support life?

a. Soil and Water: The Chemical Foundation

1) Atom and molecule structure and chemical bonding

2) Soil: What are the components of soil and why are different soil samples found where they are?


a) basic soil components



b) soil formation factors and horizons 



c) soil texture, and structure


d) soil organisms and organic matter


e) interrelationships of plants and soil


3) Water a) water movement properties


4) Soil and water management

3. How do living organisms interact with the. environment? Why do the weather and other a biotic factors affect living organisms? 

a. Structure and function of ecosystems 

b. The Food Web 

c. The "agricultural revolution" and the environment 

d. Demographics and the environment 

e. Modern agricultural practices and the environment

4. How are plants and animals classified? 

a. Taxonomy of living organisms 

b. Evolutionary relationships with other major groups 

c. Comparison of modern agricultural crops and livestock to ancestors

D. Plant Physiology, Reproduction, Photosynthesis and Growth

1. What are the structures and functions of plants?

2. How do plants grow? 



a. Seed germination 



b. Photosynthesis and respiration


3. How do plants reproduce? 



a. Sexual reproduction 



b. Asexual reproduction.

4. How have modern agricultural practices and biotechnology changed plants?


5. What is the role of plants in nutrition and medicine?


E. Animal Physiology, Reproduction, Nutrition, Health and Behavior

1. What are the internal systems of animals? How do these systems differ among species? How are they similar?


2. How do these systems interact to sustain life and promote growth? 



a. The digestive process
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b. The respiratory system 



c. The reproductive system 



d. The circulatory system 



e. The endocrine system 



f. The nervous system

3. Why do animals interact with each other? How does behavior affect management and feeding strategies?

4. What do we feed domestic animals? How is food processed within the body? What are the important characteristics of feeds? What are the animal's nutrient requirements? 

a. Feed identification and nutrient evaluation 

b. Livestock nutrient requirements 

c. Ration formulation

5. What are the major diseases that affect animals? How do these diseases spread? How does the body prevent and fight diseases and infections? What management practices can reduce the incidence of health problems?

F. Plant and Animal Genetics

1. How are traits passed on?


2. How do cells reproduce? 




a Mitosis 




b. Meiosis

3. What are the physical and chemical structures involved in genetics?

4. Who were some famous geneticists? What were their contributions?

5. Why are genetics important in production agriculture?

6. What are some future careers in genetics and biotechnology?

IV. INTEGRATED LABORATORY ACTIVITIES

The laboratory activities are examples of general types of laboratory and field experiments that integrate many areas of life, physical, and earth sciences and agriculture. The purpose of general, rather than specific, experiments is to give students an understanding of the interrelationships among scientific disciplines.

Cell identification and function activity #1:

Prior to lecture and textbook readings regarding plant and animal cell similarities and differences, have the students take cheek cell samples and plant cell samples from any common houseplant or vegetable. Place both samples on a single slide and observe under a microscope. Have the students diagram both the plant and animal cell, label each component of the cells and describe the differences between the two. Based on observations have the students speculate why the cells differ in structure and function. Have available sample slides of blood, nerve, muscle, bone, and fat cells. Provide slide samples of single cell organisms (at least one plant and one animal organism) and have students compare and contrast the single cell organism to the other plant and animal cells. Take another cheek cell sample and place it in a petri dish. Incubate for one week and place the resulting bacterial cells on a slide to observe growth and splitting of the cells. Use viable, live organism eggs (i.e. sea urchins) and observe both the egg and the sperm under the microscope. Combine the two and allow each student to observe the fertilization through the first splitting of the egg. Have the students outline the process of meiosis.


Apply a small amount of antibiotic to the sample in order to observe the cell                                response to stimuli.

Cellular environment and transport activity #2:

Use thin tubing or capillary tubes to demonstrate osmosis. Have the students experiment with the tubes using various solutions, ranging from pure water to a thick sugar and water solution. Have them describe the differences in transport.

Demographics, living systems, and the ecosystem activity #3:

Have the students draw a natural food web, including plants, insects, larger animal species, and humans. Compare the natural food chain to an artificial chain developed in production agriculture. The students will diagram the interrelationships of different systems in the food web, including the Nitrogen and Oxygen cycles, the effects of increasing populations, and the importance of plants to all participants in the food web. Use a trash can to make either compost or silage in order to demonstrate how the breakdown of organic materials leads to the production of beneficial elements.

Taxonomy of living organisms activity #4:

Have the students collect ten different plants and develop a key to determine the species of each. Given two similar plants of different species, have the students list the differences between the two, using a key. Perform the same activity using insect species. Have the students choose an animal species. Diagram the phytogenic tree of the animal and list the differences that have occurred over time due to evolution. Compare modern agricultural plants, such as oats, to their relatives that grow in the wild in order to show the differences due to selection, heredity and biotechnology.

Plant physiology, reproduction and growth activity #5:

Start a small garden that includes plants from seed as well as transplants. Provide plant samples with different root, stem, flower, and fruit types. Have students develop models and diagrams of the different plants to demonstrate comparisons and contrasts and have them report on their findings. Using containers, grow similar plants in different soils to show the affects of soil texture and structure on plant growth. Have the students identify the important characteristics of each soil type, where the soil came from and why it is located where it is, and explain how it is beneficial or detrimental to the plant. Germinate seeds in an aquatic environment to demonstrate hydroponics. Have students practice grafting and budding techniques to demonstrate an understanding of asexual reproduction.

Animal physiology, nutrition and behavior activity #6:

Have the students draw and identify the organs involved in the digestive, respiratory, reproductive, circulatory, endocrine, and nervous systems of different animals. Where possible, bring organs to class. Visit a packing plant to observe the entire digestive tract of a livestock species. Identify live animals with various nutritional diseases. Have the students develop a balanced ration for their SOEP, taking into consideration the animal’s nutrient requirements, availability of feeds in the area, cost, and the animals behavioral patterns which would affect consumption of the ration. Have the students keep accurate records regarding the feeding program and write a report that includes the development of the project, day to day management, and results on the animal's growth or reproductive performance as it relates to the diet.

Plant and animal genetics and reproduction activity #7:

Use microscopes or slides to show the structure of chromosomes. Have the students diagram the processes of mitosis and meiosis. Start a small garden with different varieties of peas of different colors. Cross pollinate the plants to demonstrate dominance. Graft two varieties of plants together. Have the students draw a flow chart showing the development of an animal from the single egg stage, through fertilization, growth, and parturition. Use slides or films to show embryo transfer, artificial insemination, cell splitting, and cloning techniques. Have students write, or give an oral report describing the future possibilities of bioengineering including the ethical and moral concerns that may arise as a result. Show the videotape, " Garden of Inheritance: a

Documentary on Gregor Mendell" to show societal and political pressures associated with genetic research.

Term Research Project:

Each student will design and carry out a year long research project. During the first quarter of the year, each student will select a topic, perform library research and form a hypothesis, or research questions. The second quarter will include the development of the methodology, and conducting of an experiment to test the hypothesis. Students can design a new project, or replicate one from past research, making appropriate changes to improve the research design. The third quarter will consist of the data analysis and a summarization of results. During the fourth quarter, the students will complete the research paper, prepare an exhibit and present an oral presentation of their research.
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V. RECOMMENDED TEXTS

             MODERN BIOLOGY (2002). Holt, Rinehart, Winston Publishers.

Herren, Ray V. THE SCIENCE OF AGRICULTURE, A BIOLOGICAL APPROACH (2002). Albany, New York: Delmar Publishers.

Cooper, Elmer L. AGRISCIENCE: FUNDAMENTALS AND APPLICATIONS (2004). Albany. New York: Delmar Publishers.

Cooper, Elmer L. AGRISCIENCE: FUNDAMENTALS AND APPLICATIONS LABORATORY MANUAL (2004). Albany. New York: Delmar Publishers.

VI. ASSESSMENT

1. 40% of the grade will be based on classroom instruction, including:

· Exams

· Quizzes

· Papers

· Homework and reading assignments

2. 40% of the grade will be based on laboratory and field research exercises

3. 20% of the grade will be based on the student portfolio, including:

· Key classroom projects

· Major field and laboratory activities 

· Written summaries of individual research projects 

· Ongoing Supervised Agricultural Experience Project record books 

· Summaries of FFA leadership/personal development achievements and activities

