Create Your Own Study Guide II: Land Plants Evolution and Anatomy

Life Cycles
1. List the life cycles you will need to know. For each life cycle, make a drawing

a. label where mitosis, meiosis and fertilization take place

b. label egg, sperm, spores, zygote, embryos, gametophyte and sporophyte

c. label the ploidy of all  of  the structures

2. Type of questions/topics: What categories of questions should you be able to answer.  For example, I’ve given you one of the archtypical question prompts. Fill in at least 2 more categories (hint, something about evolution?)
a. Compare and contrast any two life cycles

b. Adaptations to land ( compare and contrast)-- trends
c. Homologies ( comparing)

d. ?

3. Types of questions you might be asked and therefore ways to practice studying?   Take #2( into questions

Topics we covered 
1. Adaptations to land: from Green Algae through to Flowering Plants

2. The structure and function of each organ, tissue and cell in the plant body. 
3. Plant growth and development: the role of meristems (primary & secondary) in cell division, cell elongation, cell differentiation to produce the tissues, organs. How does this allow for plasticity and a match between function and structure.  
Study Guide
The key question that you want to be able to answer is this: What do you need to know and how would you know if you knew it?     For each of the topics and subtopics below, 

A. Flesh out a more detailed list of what you need to know. 

B. Then come up with something you need to do to demonstrate that you know that information. 
I’ve given an example for each, now you practice filling A& B for each subtopic below. 

1. Evolution of land plants from green algae to flowering plants: 
Subtopics:
a.  Increased adaptation to land: 

i. Vascular tissue

ii. Reproductive : sperm vs. spores vs. pollen

iii. Reproductive: egg vs. female gphyte vs. seed

b. Synapomorphies  and plesiomorphies for each group

i. Anatomical

ii. Reproductive 

iii. Adaptive advantages of each

c. Example  of fleshed out detail & way to determine if you know the information
i. List of adaptive changes in life cycle of green algae ancestor and land plants

ii. Way to demonstrate knowledge: put them in a timeline from earliest to latest evolved

common ancestor between green algae and land plants; vascular tissue; sporophyte dominant life cycle; placental transfer tissue; apical meristems; sporopollinen; sporopollinen in spore cell walls; sporgangia; a sporic life cycle; seeds, pollen; vessel elements; sieve tube members; vascular cambium; sterile jacket; retention of embryo on parent plant; reduced gametophyte; heterospory; double fertilization; loss of archegonium; loss of antheridium; carpel; stamen; integuement

2. The structure and function of each organ, tissue and cell in the plant body. 
Subtopics:
a. Structure and function of the shoot, root and leaf
b. Structure and function of the tissues that make up those organs
c.    Structure and function of the cells that make up those tissues
d. Example  of fleshed out detail & way to determine if you know the information:

i. Details:  drought adaptations

ii. Way to demonstrate knowledge: image from slides in lab of different leaves with letters to identify : sunken stomata, multiple epidermis, thick cuticle, fiber cells in leaf, extensive hairs, distinguish between slides of mesic vs. xeric leaves 
3. Plant growth and development: the role of meristems (primary & secondary) in cell division, cell elongation, cell differentiation to produce the tissues, organs. How does this allow for plasticity and a match between function and structure. 
Subtopics:
a. Development from zygote ( embryo( seedling ( mature plant
b. Apical meristems( 1° meristems( 1°  tissues and cell types ( root, shoot & leaf)  
c. 2 ° meristems( 2° tissues ( 2° xylem, 2° phloem , cork, pheloderm) 
d. Plasticity Example of fleshed out detail & way to determine if you know the information:
i. Details:  the origin of 2 ° tissues such as wood
ii. Way to demonstrate knowledge: trace the origin of 2 ° xylem from the apical meristem through the 1° meristems, 1° tissues to the production of the 2° meristem (vascular cambium) and the production of 2° xylem
Need to use the following: Apical meristem,  procambium, ground meristem, interfasicular cambium, residual procambium, dedifferentiation, vascular cambium, 2° xylem 
Sample Essay Questions
We emphasized three of the Core Concepts in this section of the course.  For each of the topics, write an essay question prompt that incorporates one of the core concepts below. 
Ex:
Evolution and adaptation to land   + Core concept: Biological hierarchy
· Systems biology relies on the basic premise that molecules determine the functioning of cells and in turn tissues, organs and organisms and that larger order phenomenon such as natural selection determine what organisms, tissues, cells and molecules will be most adaptive.  

Pick one molecule and explain its role in the evolution and adaptation of land plants to terrestrial environments. Make sure to include a comparison of bryophytes, SVP, gymnosperms and angiosperms. 
Topic
1. Adaptations to land: from Green Algae through to Flowering Plants 

2. The structure and function of each organ, tissue and cell in the plant body. 
3. Plant growth and development: the role of meristems (primary & secondary) in cell division, cell elongation, cell differentiation to produce the tissues, organs. How does this allow for plasticity and a match between function and structure.  
Core Concepts

· Structure and function

· Evolution and adaptation

· Biological Hierarchy
