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Plant Biology
Bean Bonsai: The twisted story of a twisted plant.

For this project you’ll grow a twisted bean plant and describe what is happening within the plant as it grows. As you do this you’ll create a book telling and illustrating the story of this growth. Please emphasize physiology themes such as how structure relates to function, control and regulation, and adaptation to environment.

The bean plant must be grown in a twisted or unusual shape using gravitropism, phototropism, and thigmotropism. Your teachers will offer some technical advice on growing the plant. It is up to your group to determine how to accomplish this twisted growth. There is more than one right way to accomplish this growth.

Use your textbook and other sources. Be sure to incorporate (use and explain) vocabulary terms listed with each chapter prompt below. Each chapter you write should be a narrative, not simply a list of questions and answers. Our questions are a guide. Feel free to add more. 

Take pictures or draw sketches to document growth. These should be published with each chapter of the book.

Work in groups of 3 to produce one book per group.

Chapter 1: Days 1-7 The seed
What is happening to the plant during this time?
Which major plant group do beans belong?
Explain the evolution of seed plants.
Describe the structure of a bean seed.
How is a seed made?
Is a seed alive? If so, how does it stay alive underground, blocked from the sun?
How does the seed provide nutrition and protection for the embryo?
What happens during germination? What prompts a seed to germinate?
Seed            

Endosperm        
Gibberellin
Imbibition        

Germination        
Radicle
Coleoptile        

Dormancy        

Apical hook
Cryptochromes        



Abscisic acid

Chapter 2: Days 8-14 The shoot
What is happening to the plant during this time?
What is the function of the shoot?
Describe the structure of the shoot. 
How does the shoot know to grow toward the light?
How does the shoot sense the light?
How does the shoot get longer? How does it get wider? 
How does the shoot transport water?
Auxin            

Phototropism        
Gravitropism
Elongation        

Chemiosmosis        
Polar
Apical dominance    
Apical meristem    
Axillary buds
Ground tissue        
Dermal tissue        
Vascular tissue
Primary growth        
Secondary growth    
Photomorphogenesis
Phototropin        
Phytochrome        
Pr and Pfr
Circadian rhythms    
Xylem


Chapter 3: Days 15-21 The root
What is happening to the plant during this time?
Describe the structure of the root. 
How does the bean plant root growth compare to other plants? 
How does the root know to grow toward the earth? Why is this essential for survival?
How does the root get longer? How does it get wider?
How does the root absorb nutrients? 
Why are bean roots special? How does the root transport water and minerals?
Root cap        

Zone of cell elongation        
Zone of cell division
Auxin            

Initiation            

Apical meristem
Indeterminate growth    Vascular bundle        

Xylem
Phloem            

Apoplastic            

Symplastic
Casparian strip        
Root hair            

Mycorrhizae
Anion exchange    
Water uptake            

Solute uptake
Root pressure        
Osmotic pressure

Chapter 4: Days 22-28 The leaf
What is happening to the plant during this time?
Describe the structure of the leaf.
How does the leaf exchange gases?
How is gas exchange affected by the environment?
How does the leaf carry out photosynthesis?
Would the bean plant grow well in hot or dry climates? Why or why not?
Transpiration        
Vascular bundle    

Stomata
Guard cell        

Petiole            


Vein
Abscission        

Senescence        

Auxin
Cytokinin        

Photosynthesis        

Photosystem I and II
Light Dependent Reaction            


Light Independent Reaction
Rubisco       





Carbohydrate

Chapter 5: Days 29-35 The stem
What is happening to the plant during this time?
How does the plant grow tendrils and branches?
How are the carbohydrates made by the leaf transported in the stem?
How are those carbohydrates used by the plant to provide cellular energy?
Node             

Internode        


Axillary buds
Lateral meristem    
Xylem            


Phloem
Cohesion        

Bulk transport        

Cell respiration
Mitochondria        
Glycolysis        


Kreb’s cycle
Electron transport chain            



ATP

Chapter 6: Days 35-42 The flower
What is happening to the plant during this time?
Describe the structure of a bean flower.
How are gametes and spores developed in the flowers?
How are bean flowers fertilized? 
Which part becomes the fruit?
Compare the fruit of a bean plant with other fruiting plants.
How will the seed be dispersed?
Double fertilization        Triploid        


Endosperm 
Fruit                

Photoperiodism     

Long day/short day
Anther                
Stigma            


Pollen
Spore                

Angiosperm life cycle

Sporophyte            
Gametophyte

	Requirement
	level 1
	level 2
	level 3
	level 4
	Score

	Deadlines
	Some checkpoints are not met
	All checkpoints met
	
	
	

	Content
(x2)
	Some topics, questions and vocabulary are not discussed or are discussed in a manner lacking substance
	All topics, questions and vocabulary are addressed but in a manner that sometimes lacks detail and and depth
	All topics, questions and vocabulary is addressed in a manner that frequently demonstrates very good understanding
	All topics, questions and vocabulary is addressed in a thorough and understandable manner that teaches the reader about plant growth
	

	Plant growth
	The bean plant does not grow due to negligence on the part of the student
	The bean plant growth does not illustrate the effects of all three tropisms
	The bean plant growth has been affected by all three tropisms to a limited extent
	The bean plant growth has been affected by all three tropisms in a fairly elaborate manner
	

	Presentation
	The final product contains few pictures and the written text does not adequately present the life of the bean plant
	The final product contains pictures and written text that presents the story but does so in a manner that is confusing or not complete
	The final product contains pictures and written text that presents the story in an informative manner
	The final product contains pictures and written text that presents the story in an informative and creative manner
	

	
	
	
	
	Total/Grade
	


