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Biology 360: Morphology of Vascular Plants


May 11, 2017
Final examination



Name _______________________



Answer the questions in the space provided and you may also use the back of the page to complete your response. There are xx questions worth a total of 85 points. The point value of individual questions appears in parentheses.

1) The study of evolutionary morphology is centered on recognizing homologous versus analogous structures. Explain making reference to spines, thorns and prickles byway of examples. (2)

2) Dichotomous branching can be flabellate or cruciate. What is the difference? How will the plant form differ between plants produced by each of these? (2)
3) Contrast the presumed evolution of microphylls according to the enation theory and according to the telome theory. (4)

4) Briefly contrast the developmental origin of eusporangia and leptosporangia. (2)

5) How did the Trimerophytophyta differ from the Rhyniophyta? (2)

6) Selaginella leaves are invariably ligulate. Explain what a ligule is and where it is found. (2)

7) Describe the sporangiophores of Equisetum. How are they shaped? What (and how many) of what structures are attached to their underside? How are they thought to have evolved? (4)

8) The ferns are distinguished by megaphylls which can variously simple (entire), pinnatifid, or pinnately compound. Explain. (3)

9) The Ophioglosales (Botrichium and Ophioglossum) are instantly recognized as differing from other ferns. How so? (2)

10) Within the leptosporangiate ferns (Filicales) the sporangia mounted on the abaxial leaf surface. The so-called “phyletic slide” describes how this condition evolved from that found in the ancestoral Trimerophyta. Explain. (4)

11) The spores of ferns are either trilete or monolete. Explain what this difference looks like and how it results from differences in development. (3)

12) Ovules are the characteristic feature of gymnosperms. Diagram an ovule. Label the micropyll, chalaza, integument, pollen chamber, and nucellus. Indicate the location of the megagametophyte and archegonia. (5)

13) Following pollination, the pollen germinates. The pollen is of two different types depending on whether it is pollen of the Pinophyta (Coniferophyta) or of the Cycadophyta or Ginkgophyta. Name these two forms and describe how they differ from each other. (4)

14) The early forms of seed ferns had “pre-ovules” with a modified nucellar tip called a salpinx (or langnostome). Diagram and/or explain the salpinx and its ro;e in “hydrosperman reproduction”. (4)

15) The Ginkgo megagametophyte features a “tent pole”. What and where is it? (2)

16) The conifers (Pinales) tend to dominate in two habitats. What are those habitats and why are these plants successful there? (4)

17) Explain how the long and short shoot morphology applies to the the branches of Pinus. (3) 

18) Pine needles have plicate mesophyll. What is that? (1)

19) Bordered pits are typical of the wood of the Pinales. In Pinus these are unusual in that the bordered pits include a torus. Explain or diagram what a torus is and explain its function. (4)

20) Describe the pollen bladders of most Pinaceae members. What is their role in fertilization? (2)

21) The fossil Voltiales illustrate a progression of evolutionary trends in female conifer cone evolution. Explain. Developmentally, what is the ovuliferous scale? (4)

22) Conifer stems can be sectioned three different ways (illustrated below). Name each type of section (3)
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        ____________________                    _____________________      ______________

23) In the sections above what are indicated by the following letters(5)?
Section 1:
a ____________________

Section 1:
b ____________________

Section 1:
h ____________________

Section 2:
j _____________________

Section 1 & 2:
e _____________________
 

24) Describe the ovule of Ephrdra. What features make it, and its pollination, similar to that of the Angiosperms? (3)

25) The fertilization mechanism in Welwitschia is highly unusual. Explain. (3)
26) In general, how does the leaf venation of monocots differ from that of dicots? (2)

27) Diagram the flower. Label the receptacle, corolla, calyx, stamens, carpels, petals, perianth, anthers, androecium and gynoecium. (6)
Bonus questions:
How did Horneophyton differ from other Rhyniophytes? (2)
What are organ genera? (1)
