Plant Maintenance & Plant Nutrition


Subject: Biology

Benchmark: Copán

Standards:

TOPIC: Plant Maintenance and Plant Nutrition

MAJOR IDEA:  The Copán valley is host to a rich variety of plants.  Students can learn about plant structures, nutrition and maintenance using plants from this area as an example. The ancient Mayans used a variety of techniques to farm.  Students will connect ancient Mayan farming methods with the nutrition and chemistry of plants. In a cross curriculum focus students connect ancient Mayans religious needs with the agricultural collapse of Copán. 
SUGGESTED AIMS:

· How do plants of the Copán valley illustrate plant maintenance and plant nutrition?
· How did ancient Mayans’ farming techniques use information similar to what we know today about plant maintenance and plant nutrition?
· How did religion and agriculture contribute to the collapse of Copán?
· How does plant structure of plants indigenous to the Copán valley illustrate plant maintenance and plant nutrition?
VISUAL EXAMPLES:

· Tropical Trees by Dorothy and Bob Hargreaves.  

Descriptions and photos of Central American trees.

· Tropical Blossoms of the Caribbean by Dorothy and Bob Hargreaves. Ross-Hargreaves Lahina, Hawaii 1965.
Descriptions and photos of flowering trees and flowers.

· A Forest of Kings: The Untold Story of The Ancient Maya by Linda Shele and David Freidel. Quill William Morrow New York, NY 1990. 

Comprehensive understanding of ancient Mayan life and culture written by oft quoted Mayan scholars.  Includes a comprehensive section about Copán’s history.  Detailed drawings and photos of Mayan sites and a comprehensive description of their spiritual ideas and activities.

· Smithsonian Exploring the Ancient World: Maya Civilization by T. Patrick Culbert.  Canada, Smithsonian Institution and St. Remy Press Washington DC and Montreal 1993. 

Photos of Mayan sites and objects. Images of paintings showing the view of reconstructed ruins including the Hieroglyphic Stairway. Information about flora, fauna and agriculture of the area. 

· Scribes, Warriors and Kings: The City of Copán and the Ancient Maya by William L. Fash Thames and Hudson. 

Information and images of Copán and its history.  Comprehensive information about agriculture, land type and the collapse of ancient Copán.

· Eyewitness Books: Aztec, Inca, Maya by Doring Kindersley

Series of books that contain great images and corresponding information about ancient Mayan medicine, foods, plants, animals, games, death rituals and sacrifice.

· The Maya by Lawana Hooper Trout.  Philadelphia, PA, Chelsea House Publishers New York, NY 1991.

Images of Ancient Mayan objects. 

SUGGESTED ACTIVITIES:

· What is an important C-4 plant used by the ancient Maya?  Describe how this C-4 plant (corn) photosynthesized. Ancient Mayans as well as local Lenape Native Americans grew corn, squash and beans together. Review chapter 18 concerning the special quality of legumes (they produce nitrogen).  Why do you think Mayan farmers grew these plants (called the three sisters by some North American tribes) together?
· Cross curriculum class discussion with history:  How was the ancient Mayans’ view of the world related to plant structure?
· The collapse of Copán was largely due to over farming resulting from a desire to be near the acropolis of the city.  High-ranking citizens lived on desirable farmland near the city center. After a thousand years of successful farming the farming methods began to fail.  Have students work in groups to research and then share information about the topography of the Copán Valley, farming methods (slash and burn, growing corn, beans and squash together, terracing, using sediment from rivers) and the collapse of Copán.  In a related cross curriculum class discussion with history have students compare the role of religious and agricultural factors in the collapse of Copán.
· Review Biology and You on page 365 concerning fiber and diet. Research the diet of the ancient Maya. Do you think they suffered from ailments due to low fiber?  Why/why not? Make a collage using photos from provided handouts showing foods used by the ancient Maya and pictures cut from magazines. Make a second collage of foods used today. Display and discuss with the class.
· Describe the experiments of Antoine Lavoisier.  What experiments might the ancient Mayans have performed to develop their farming techniques?
· Make a ‘field guide’ to plants of the Copán area.  Research the plants of Central America looking for information and images of the plants.  Choose at least 10 plants in the Copán area and draw, label and describe them in your field guide.  Also, label and define all of the following in your field guide: C4 plants, CAM plants, heterotrophic plants, roots, stems, leaves, flowers, cones, meristem, cambium, epidermis, monocot stem, dicot stem, terminal bud, leaf scar, xylem, phloem, herbaceous stem, woody stem, lateral buds, lenticals, bud scales, simple leaf, compound leaf, petiole.
RESOURCES:

· Tropical Trees by Dorothy and Bob Hargreaves.  

Descriptions and photos of Central American trees.

· Tropical Blossoms of the Caribbean by Dorothy and Bob Hargreaves. Ross-Hargreaves Lahina, Hawaii 1965.
Descriptions and photos of flowering trees and flowers.

· A Forest of Kings: The Untold Story of The Ancient Maya by Linda Shele and David Freidel. Quill William Morrow New York, NY 1990. 

Comprehensive understanding of ancient Mayan life and culture written by oft quoted Mayan scholars.  Includes a comprehensive section about Copán’s history.  Detailed drawings and photos of Mayan sites and a comprehensive description of their spiritual ideas and activities.

· Smithsonian Exploring the Ancient World: Maya Civilization by T. Patrick Culbert.  Canada, Smithsonian Institution and St. Remy Press Washington DC and Montreal 1993. 

Photos of Mayan sites and objects. Images of paintings showing the view of reconstructed ruins including the Hieroglyphic Stairway. Information about flora, fauna and agriculture of the area. 

· Scribes, Warriors and Kings: The City of Copán and the Ancient Maya by William L. Fash Thames and Hudson. 

Information and images of Copán and its history.  Comprehensive information about agriculture, land type and the collapse of ancient Copán.

· Eyewitness Books: Aztec, Inca, Maya by Doring Kindersley

Series of books that contain great images and corresponding information about ancient Mayan medicine, foods, plants, animals, games, death rituals and sacrifice.

· The Maya by Lawana Hooper Trout.  Philadelphia, PA, Chelsea House Publishers New York, NY 1991.

Images of Ancient Mayan objects.
HOMEWORK: 

· Review Science, Technology and Society in chapter 18 concerning nitrogen fixing corn.  Compare ancient Mayan farming to scientists’ idea to enhance the soil by altering corn to produce nitrogen.  How did the Maya enhance the soil? (Terracing to prevent erosion, using sediment from a local river, growing corn and beans together, slash and burn farming leaving land fallow for periods)  How might the modern method create erosion and damage the environment? What are the pros and cons of the two systems?  

· Research News websites to discover more about the debate concerning genetically enhanced farming. What are the pros and cons of this debate?  What is your opinion?
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