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BIO-3, General Botany
Guide to the First Laboratory Examination
Scientific Method (Topic 2)

Describe the scientific method and its steps.

Be able to make a scientific observation.

Be able to formulate a research question.

Be able to formulate a hypothesis.

Be able to design an experiment (test) based on available data.

Be able to identify an independent variable, dependent variable, and the control in an experiment.

What is the difference between a null and alternative hypothesis?

Dissecting and Compound Microscopes (Topic 1)

What did the spectacle maker from Holland, Zacharias Janssen construct in 1595 AD?  Describe it.

The English scientist ______________________ described and named ______  _______ in his 1665 publication in Micrographia.

Why is Antony Van Leeuwenhoek (1632-1723) famous?

What is magnification and how is it different from resolution?

What is parfocal?

Be able to identify all of the parts of the microscope.  You should know these parts on your compound and dissecting scopes: light source, condenser, condenser knob, stage, iris diaphragm, objective lenses, nosepiece, eyepieces, stage clips, coarse-adjustment, fine-adjustment, base, arm.

What is the field of view?

Know when to use your dissecting microscope and when to use your compound microscope.

Be able to calculate the total magnification of an object.

Taxonomy (Handout)

Be able to use and write a dichotomous key.  Study the class handout.

Cladistics (Handout)

Given an outgroup and some ingroups, be able to construct a cladogram using anatomical, developmental, or molecular (DNA) data sets.  Know how to map on characters and character state changes.  Study the class handout.

Cyanobacteria (Topic 11)

Using a microscope be able to identify the following to genus, also know they are cyanobacteria: Anabaena, Spirulina, Nostoc, Stigonema, Scytonema, Lyngbya, Oscillatoria.

Be able to identify a heterocyst, akinete, and hormogonia as well as know their functions.

Be able to identify the mucilaginous sheath, cyanophycean granules, thylakoids, cytoplasm, and cell wall.
Fungi (Topic 12)

Know how to store and collect fungi (mushrooms, lichens, and others).

Be able to identify an ascomycete and basidiomycete if you saw one.

Using a microscope be able to identify the following to genus and phylum: Rhizopus, Coprinus, Penicillium, Peziza, Saccharomyces, Morchella, Aspergillus.
Study your lab book and the terms in bold font, focus on and be able to identify these key features in: Rhizopus- zygosporangium, gametangium, sporangiophores, bread; Saccharomyces- asci, ascospores, yeast, budding; Penicillium- conidiophores, conidia, conidial fungi; Peziza- ascocarp, asci, ascospores, fruit; Coprinus- basidium, basidiocarp, basidiospores, fruit; Amanita and Agaricus- gills contain basidia, cap (pileus) and stipe (stalk).

Be able to identify a lichen under the microscope and identify the algal layer. 

Be able to identify a lichen, know if its fruticose, foliose, or crustose in form.

Be able to identify endo- and ecto mycorrhizae.

Protista (Topics 13 and 14)

Know how to press marine algae.

Be able to identify all of the representative protists we looked at with our microscopes to genus and either Phylum or class, these should include: Euglena, Saprolegnia, Dictydium, diatoms, Fucus, Macrocystis (kelp), Polysiphonia, Porphyra, Hydrodictyon, Chara, Spirogyra, desmids, Ulothrix, Cladophora, Ulva, Codium, Volvox, Oedogonium.

As with the Fungi, be familiar with the bold font terms in the lab book, but pay particular attention to: Euglena- eyespot, pellicle, paramylon, reservoir; Saprolegnia- oogonia, antheridia, hyphae, mycelium, eggs; fertilization tube; Diatoms- pennate and centric, silicon dioxide; Macrocystis- holdfast, stipe, blade, medulla, cortex, algin, sporangia with haploid zoospores; Fucus- oogonia, eggs, antheridia, sperm, dioecious, monoecious, receptacles, conceptacles; Polysiphonia- tetrasporangia, tetraspores, tetrasporophyte, carposporangia, carpospores, female, carposporophyte, spermatangia, spermatia, male, gametophyte; Volvox- motile colony of cells; Oedogonium- oogonium and antheridium; Ulothrix- uniseriate filament; Ulva- thallus, 2 cell layers thick; Codium- coenocytic; Spirogyra- conjugation; Chara- oogonium and antheridium.

Bryophyta (Topic 15)

Be able to identify a typical liverwort (in habit or under the compound microscope).

Be able to identify the reproductive structures on Marchantia (antheridia, archegonia, and sporangia).  Know what part of the life history each represents (male, female, and diploid).

Know the terms in figures 15-1, 15-2, 15-4, 15-5.

Be able to identify protonemata.

Be able to identify a hornwort (slide and general morphology).

Be able to identify a true bryophyte, leafy or cushiony.

Be able to identify the male antheridia, female archegonia, and the sporophyte of Mnium.
