BIO2137 – Final exam questions: Part I
Plant Evolution
1. Describe mechanisms and driving forces of speciation (allopatric, peripatric, parapatric and sympatric)
· Allopatric speciation – isolation of population
classic island speciation proposed by Darwin. Individuals of a species migrate to an island and become isolated from their parent population; natural selection then acts to modify the founder population.
· Peripatric speciation – 
much like allopatric speciation but in this case the ‘island’ doesn’t have to be an oceanic island; it could be a isolated mountain top or forest for example.
· Parapatric speciation – 
If a species expands its range and enters a new habitat or niche, natural selection will favour local adaptation to meet the demands of this new environment.
· Sympatric speciation – within the same population
this is perhaps what Darwin meant when discussing local adaptation to different environments within a species’ range. If new variants arise which are better suited to a particular niche they will be favoured by natural selection.

2. Define biological and phylogenetic species concept. Main complication in biological species concept.
Biological species concept
· Species are populations of individuals which can interbreed with each other but cannot or do not interbreed with other groups
· Species are”genetically isolated”
Complications:
· Plants often can form fertile hybrids - however these have little potential to breed in nature
· Geographically isolated species – can not breed due to different locations, NOT due to genetic isolation
Phylogenetic species concept
· Population that has evolve long enough to have traits that are statistically different
This implies genetic isolation

3. What is polyploidy? The role of polyploidy in plant speciation.
· Very common and important in plants
· Increase in chromosomes beyond the usual diploids (2n) to tetraploids (4n) and hexaploids (6n) 
· polyploids become reproductively isolated from diploids and form new species (geographic isolation not required)
4. Explain principles of macroevolution theory and punctuated equilibrium.
· Extinction events may be more common than we realized and there is no possible adaptation for these - therefore chance can play a role as to which  major groups dominate. 
· Theory of punctuated equilibria: evolution may occur by rapid bursts followed by periods of tranquillity.
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5. List 4 main higher level classification units of land plants and describe their main characteristics.
6. Compare (in brief) three life cycles: zygotic, gametic and sporic meiosis.
7. List main characteristics of Bryophytes
8. List main characteristics of Ferns and club mosses
9. List main characteristics of Gymnosperms
10. List main characteristics of Angiosperms
11. Describe principles of molecular taxonomy. List and briefly explain main methods discussed in class.
12. What is AFLP? Describe principles of this method for identification of species relationships.
13. What is ITS? How ITS sequence analysis helps to identify relationships between organisms.
14. What is the node on phylogeny tree?
15. What does the branch length of phylogeny tree tell us about species evolution and relationship to sister species? 

Prokaryotes

16. Briefly describe principles of Rhizobium infection of plant roots.
17. Describe benefits of Rhizobium / plant symbiosis for each symbiosis partner.
18. What is leghemoglobin? Its role in plant/ Rhizobium symbiosis? Which organism produces leghemoglobin and why?
19. What is the major evolutionary advance in cyanobacterial photosynthesis?
20. In brief: principles of “Z scheme” electron transport in cyanobacteria.
21. Structure of filamentous cyanobacteria: 3 types of cells and their function.
22. What is heterocyst of cyanobacteria? Its function and adaptation to perform this function.
23. Ecological importance of cyanobacteria.
Fungi
24. List characteristics of true fungi.
25. Why cup fungi (Ascomycota) are important in human’s life and biotechnology? Provide examples.
26. Life cycle of filamentous Ascomycota (cup fungi): with focus on 3 stages in life cycle.
27. Biodiversity of Basidiomycota: 3 classes and their importance in human’s life and agriculture.
28. Puccinia graminis (Teliomycetes) – wheat stem rust: describe life cycle and alternation of hosts.
29. Basidiomycetes: life cycle in brief (main body parts, stages, ploidy and spore types). 
30. Fungal/plant mycorrhizal symbiosis: benefits to plant and fungal partners.
31. Main differences between two types of mycorrhiza. Briefly explain each type and specific fungal hyphae structures involved.
32. Lichens: name symbiotic partners and benefits to each organism involved in symbiosis.
33. Structure of lichen: use as example foliose lichen type and describe specific layers of cells.
34. What is haustorium? Its function in lichens – fungal /algal symbiosis.
35. How do lichens reproduce (sexual vs asexual)? 
36. What is bioremediation and why fungi are useful tool in bioremediation?

Alga (algal protists and green alga)
37. Algae and plant specific cell organelles (3 organelles (specific cell parts) and their functions).
38. Evolution of chloroplasts - endosymbiosis theory: principles and evidences.
39. Primary endosymbiosis: three groups of algae evolved through primary symbiosis and the main characteristic of their chloroplasts.
40. Secondary endosymbiosis: the ancestors of secondary symbiosis and three main types of chloroplasts evolved during secondary symbiosis.
41. Describe principles and main differences of three types of life cycle (type of meiosis) in algae.
42. The nature of red tides. Ecological importance and why we cannot predict red tide appearance (relate to the life cycle of dinoflagellates and ecological conditions).
43. Dinoflagellate endosymbionts and their ecological importance in corals and other sea invertebrates.
44. What is diatomite? Economic uses of diatomite.
45. Two main orders of brown alga (Phaeophyta) and their ecology (growth habitats).
46. Describe main uses of brown algae (Phaeophyta) in human life, provide examples.
47. List main characteristics of red algae (Rhodophyta)
48. Characteristics of photosynthetic pigments in red algae (Rhodophyta). Relate to cyanobacteria.
49. Ecology and economic use of red algae (Rhodophyta)
50. Biodiversity of green algae (Chlorophyta). Body forms and examples.
51. Four types of cytokinesis in green alga. Describe principles and special structures for each.
52. Chlorophyceae: describe structure and life cycle of unicellular green algae using Chlamydomonas as example. 
53. Chlorophyceae: evolutionary stream from small to bigger colonies coupled with diversity and evolution of fertilization type (related to form of female and male gametes). 
54. List and briefly explain potential applications of green alga in biotechnology and green biofuels.
55. Charophyceae: provide few biodiversity examples and briefly describe their body forms.
56. Which groups/species of green alga is most likely ancestor of land plants? Why? 
Bryophytes (Bryophyta)
57. List three major groups of Bryophytes
58. Main characteristics of Bryophytes.
59. Explain Bryophytes sporophyte dependence from gametophyte and gametophyte dominance.
60. General structure of Bryophytes – main body parts and their functions.
61. Mosses: main characteristics and body structure (gametophyte and sporophyte)
62. List three major classes of mosses (Bryophyta)
63. Main characteristics of true mosses. 
64. Pre-vascular tissues for fluid conduction in true mosses: commonalities and differences with vascular plants.
65. Ecological importance of true mosses.
66. Life cycle of true mosses. Indicate gametophyte and sporophyte stages (indicate dominant stage).

Seedless vascular plants: Ferns and allies 
67. Problems encountered in conquest of land and solutions in early and today’s vascular plants.
68. Organization of ferns and allies body: main organs and tissues.
69. Evolution of vascular tissue – stele organization in stem of vascular plants.
70. Leaf evolution: types of leaves from primitive to advanced.
71. Compare homospory and heterospory. 
72. Classification of living vascular plants: two main phyla and subgroups within them. Main characteristics.
73. Three main families of Lycopodiophyta.
74. Club mosses (Lycopodiaceae) characteristics and life cycle.
75. Spike mosses (Selaginellaceae) characteristics and life cycle.
76. Main characteristics of ferns (Pteridophyta).
77. Fern sporangia development: Eusporangia
78. Fern sporangia development: Leptosporangia.
79. Leptosporangiate ferns (Filicalles): main body parts (organs)
80. Leptosporangiate ferns (Filicalles): life cycle (indicate homospory/heterospory type)
81. Leptosporangiate ferns – Water ferns (Salviniales): life cycle (indicate homospory/heterospory type)
82. Water fern Azolla: ecological and economic importance
83. Main characteristics of whisk ferns (Psilotales)
84. Horsetails (Equisetales): morphology of sporophyte
85. Horsetails (Equisetales): life cycle

Seeds vascular plants: Gymosperms 
86. Main characteristics of intermediate group – progymnosperms
87. Main characteristics of seed ferns – ancestors of seed vascular plants
88. Evolution of ovule in gymnosperms.
89. Main changes in life cycle of gymnosperms compared to seedless vascular plants.
90. Four main groups of today’s gymnosperms.
91. Cycads: association with cyanobacteria and consequences in using cycads in food chain.
92. Ginkgo biloba: applications in human’s life
93. Three living genera of Gnetophyta. Brief characteristics of each.
94. What is Ephedrine? Uses of ephedrine.
95. Unique leaf structure of conifers – adaptation to grow in cold and dry environments.
96. Life cycle of pine in brief.
97. Structure of micro- and megasporangia of pine.
98. Pollination and fertilization in pine life cycle (~2 year process)
99. Special feature of embryogenesis in pine.
100. Ecology and biodiversity of conifers (Northern vs Southern conifers).
101. Examples of living fossils of conifers.
102. Terpene production by conifers – defence against herbivores: battle between beetles and plants – strategies used by beetles and conifers.
103. Resin and amber. What is amber and how it was formed from resin of conifers? 
104.  Resin products from conifers: several examples on where they are used in human’s life.

Flowering vascular plants: Angiosperms 
105. Early angiosperms – flower structure.
106. Basal angiosperms – main characteristics and groups
107. Magnoliids – main characteristics and groups.
108. Dicots vs monocots: main differences used in classifications (seed/embryo structure, leaf, root, vascular tissues arrangement and stem growth, flower parts)
109. Main driving force in angiosperm evolution. Explain why?
110. Co-evolution with pollinators. Why this is important. Provide examples.
111. Plant adaptation mechanisms and chemistry to attract pollinators.
112. Co-evolution with herbivores: co-evolutionary “arms race”. Explain this term. Support with examples.
113. Describe typical angiosperm flower: flower parts and function.
114. Explain terms bisexual (perfect), unisexual (imperfect), complete and incomplete flower.
115. Describe plant sexual conditions. Provide terms for each of these conditions.
116. Provide several (TBD) examples of indeterminate inflorescences and briefly describe differences between them.
117. List few (TBD) families of angiosperms and few (TBD) members of these families important in human’s life.
118. (For multiple choice – remember families and plants discussed in class)
119. Describe structure of microsporangium (male).
120. What is male gametophyte in angiosperms? Briefly describe main stages of male gametophyte development.
121. Structure of megasporangium (female). Main parts and location of female gametophyte.
122. What is female gametophyte in angiosperms? Briefly describe main stages of female gametophyte development.
123. Briefly describe double fertilization in angiosperms.
124. Compare fertilization in gymnosperms, basal angiosperms and advanced angiosperms. What are the main differences?
125. Three main parts of angiosperm seed and their origin (in terms of genomes).
126. Where angiosperm fruits come from?
127. Compare simple, aggregate and multiple fruits (their origin). 
128. Briefly describe signals and process in seed germination.
129. Compare epigeous and hypogeous germination of angiosperms.
130. Compare germination of dicots and monocots.
131. List 4 organs which can be modified for vegetative (asexual) reproduction of angiosperms.
132. Provide few (TBD) examples of specialized stems for vegetative reproduction. Briefly characterize them.
133.  Define difference between stem and root tubers (specialized vegetative reproduction organs)
134. What is the bulb (in vegetative propagation)?
135. Types of leaf modification specialized for vegetative reproduction.
136. Totipotency of plant cell – provide definition and explain its role in plant life and reproduction.
137. Define adventitious organs and briefly explain their role in plant life and propagation.
138. Briefly describe process of plant propagation in tissue cultures.
139. Discuss advantages of vegetative reproduction. Compared to sexual reproduction.
140. Discuss disadvantages of vegetative reproduction. Compare to sexual reproduction.

 
