 SEQ CHAPTER \h \r 1BIOLOGY OF PLANTS STUDENT LAB PROJECTS

Students working individually or in groups of no more than two students in Laboratory for Biology of Plants (BOT 1101) will do a project for this course.  The project is equivalent in point value to a laboratory practical exam (100 points are possible).  Each student or team is asked to generate a question or problem on some botanical topic, propose a hypothesis, design an experiment, and test whether the hypothesis is supported by the data or not.  
The learning goals of this project are to: 
furnish the student with the opportunity to learn more about a particular topic in botany

encourage the student to think critically and ask questions regarding biological systems

develop hypotheses 


test a hypothesis by designing and doing an experiment 

experience first hand the process referred to as the “scientific method”

present research in the form of a written report or a poster presentation


Lab projects will be graded based on a project proposal (due on September 27, 2007) and a lab report or poster (due on November 15, 2007).  The proposal is worth 20% of the grade, and the lab report or poster is worth 80% of the grade.  If working in teams of two students, both students need to be willing to work together in this collaborative effort and contribute to the final product.  Guidelines for the proposal and lab report or poster are given in the following sections.

Project proposal

The proposal will be due on September 27, 2007.  The proposal will provide you with the opportunity to put your ideas down on paper along with an outline of your objectives and plan of action.  The proposal needs to explain what the question or problem is, provide a reasonable hypothesis, and a means of testing that hypothesis.  Your project does not need to be highly sophisticated or complex, but it should be informative and designed so that you can collect, record, and discuss data in light of your hypothesis. 


For many of you, this will be your first opportunity to actually participate in a botanical research project.  To aid you in this process, proposals will be examined by a teaching assistant and faculty member, in order to evaluate the feasibility of your project and help you to circumvent any potential difficulties that may exist in your experimental design.  Proposals should be concise but well thought out.  Inadequate or incomplete proposals will be returned, and the student will be asked to modify their initial proposal. 


 To get you started ideas for projects are included at the end of this handout.  You may pick one of these, or choose one on your own.  Some supplies (although not all) will be provided by your instructor.  Due to the technical nature of some of the potential projects, the instructor of record and the teaching assistant are available to help you get started.  As you work on your project the instructor and teaching assistant will assist you with any problems or questions during the lab period.  Proposals should be neatly typed and double-spaced.  The following is an example of what a proposal might look like.  

Example of a proposal:
The Effect of Light on Plant Growth

by Stew Dent

Question:  What is the role of light on plant growth?

Hypothesis:  Light is a necessary component for plant growth.  Plants will grow better under well-lighted conditions, and more slowly when exposed to lower levels of light.  

Experimental Design:


To test my hypothesis, I will measure the effect that light has on growth rates in a tomato plant by growing two sets of plants from seed and subjecting them to different intensities of light.  Both sets of plants (i.e., three plants per set) will be exposed to the same environmental conditions (e.g., potting soil, watering schedule, temperature).  The variable in the experiment will be the amount of light each plant receives.  One set of plants will be grown under well-lighted conditions while the other set of plants will be shaded by a cloth.  Data for the experiment will be in the form of periodic measurements of internode lengths, changes in overall height, and addition of new growth (i.e., new leaves).  These data will then be evaluated in the context of my hypothesis through the production of tables or graphs.  Statistical methods may be employed to further analyze the results to determine the validity of the hypothesis.   
Laboratory Reports or Poster Presentation

The results of your project will be submitted in the form of a lab report or poster presentation.  The lab report or poster is due on November 15, 2007.   The lab report or poster will provide you with the opportunity to “publish” the results of your study.  Lab reports should be typed and double-spaced.    If students choose the option of doing a poster presentation, the format is similar to a lab report except that information will be posted on a cardboard display board and placed in the botany lab for public viewing.   An example of how a poster is to be organized will be available on display in the laboratory to act as a guide or template.  In general, a lab report or poster should consist of the following sections.

Heading - Include your name, the date, and other pertinent information.

Title - A short title describing what your lab project and report  is about.

Introduction - One or two paragraphs explaining the general purpose of your project.  

Materials and Methods - This section should describe the procedures you used to do your experiments. 

Results - This is a record of the observations made.  The data should be summarized in table form as the experiment permits.  When possible, graph your data, or illustrate your results through the use of drawings or photographs.  Statistical analysis is often used to evaluate the results in the context of the hypothesis being tested.  Consult your instructor upon collecting your data, whether statistical analysis is something that needs to be incorporated into your lab report.

Discussion - This section forms the main substance of your report.  Do not redescribe the data in sentence form.  Instead, consider the data and try to draw some conclusions.  For example, why do you suppose you got your results?  What do they mean?  Based on the data do you accept or reject your initial hypothesis?  

Literature Cited - If you make reference to someone else’s published work, list the references in this section of the report and cite their work in the text of the paper.  Not giving credit to the intellectual contribution of someone else or using their words as your own is called plagiarism.  

IDEA LIST FOR POTENTIAL STUDENT PROJECTS
 1.
Investigation of plant colors and identification of color source as either carotenoid (plastids) or anthocyanins. Extract w/ water vs. nonpolar solvent (e.g., alcohol).  Follow color development of ripening tomato or banana or the greening of a potato by looking at changes in plastids present in cells.

 2.
Experimentally investigate plant tropisms (growth movements toward or away from external stimulus).

 3.
Investigate relative rates of plant decomposition in composting various types of plant material such as woody vs. herbaceous material; different plant parts - leaves vs. stems etc.  

 4.
Select plot of ground used by people as lawn, garden, or crop land and a wild area like forest, woods, or grassland and compare the two on the basis of number of different kinds of plants present, percentage of each kind, etc..

 5.
Collect and identify the algae of a particular type of aquatic habitat - pond, stream, river, slough.

 6.
Grow population of easily grown plants like bean or radish.  Once established, select several plants and subject one group to root pruning, another to restriction of gas exchange (saturate soil with water for root; petroleum jelly on leaves) and see which has the most severe impact on the survival of individuals.  

 7.
Compare germination rates and percentages of garden seeds from well-established sources with those from obscure sources.

 8.
Compare the germination of crop plants to wild-harvested seed that the student collects. Ideally, the plants should be in the same family.  Examples, garden bean or peas and Desmodium or Cassia (beggar's tick or beggar's lice and partridge pea); domesticated white rice and red rice; dandelion and cultivated sunflower.

 9.
Look at pollination biology of spring-flowering plants - pollinators; compare seed set in flowers with pollinator access to that of bagged flowers or inflorescences; investigate particular group to determine whether self-pollination is possible or whether out-crossing or mixed mating is part of the reproductive cycle.

10.
Explore different types of asexual reproduction and plant propagation using greenhouse or house plants.  Select one type - ex. English ivy, Coleus, geranium, African violet and try all of the different types of standard propagation methods on one plant.

11.
Collection and identification of plants from particular habitat - woodland, floodplain, etc.

12.
Plants of waste areas - roadside, railroad tracks, etc. over period from early spring to late spring.  Literature search to find out which ones are native to U.S. and which are non-


native.

13.
Super-market research in produce section to characterize different parts of plants utilized for human food; origin.

14.
Ethnobotanical research projects:




a.  plant dyes

b.  spices - origin and cross-cultural use of spices, esp. the hot peppers that were native to Central America, but now show up in national cuisines around the world
  


c. regional use of native plants - information from older family members, or current practice - can be anything from berry harvest to collection of wild plants for medicinal use

15.
Plant pollinators - pollination activities of bees, flies, butterflies, etc. in different habitats - where most of each kind found; types of plants and whether correlate flower characteristics - color, shape, with pollinator class.

16.
Plant herbivores - which plants get munched on by what? 

17. 
Compare the numbers and density of stomata on the leaves between plants adapted to dry and moist environments

18.
Measure the effects of chilling injury on different plants.

19.
Determine the consequences of water-logged soil on plant growth and root development.

20.
Observe the effects of salt stress on plants or germinating seeds.

21.
Observe the effects of freezing injury on the vegetative parts or seeds of plants.

22.
Demonstrate the effect of microwave radiation on seed germination.

23.
Demonstrate the effect of high temperature on plant growth.

24.
Monitor circadian sleep movements in a flowering plant.

25.
Solar tracking - Record the movements of leaves and flowers as they follow the sun.

26.
Compare the morphology and surface area of sun leaves vs. shade leaves.

27.
The autumn syndrome - document the effects of progressively shorter, cooler days on plants. 

28.
Measure temperature changes in plants through the course day and night (Thermoperiodism - alternation day-night temperatures).

29.
Test factors that cause forcing in bulb and corms.

30.
Evaluate the effects of pre-chilling on seed germination.

31.
Evaluate the effects of pre-heating on seed germination.

32.
Observe and record the effects of ethylene on adventitious root formation, shoot growth, stem/root thickening. (Note: ripening apples and bananas are good natural sources of ethylene gas.)

33.
Test the effects of gibberellins on bolting and flowering on plants (e.g., bean, radish, cabbage).

34.
Test the effects of scarification (i.e., nicking or scratching hard seed coats) on seed germination.

35.
Monitor the effects of continuous light on plant growth.

36
Demonstrate the consequences of competition between two species of plants.

37.
Determine the density of trees at ASU's quad (area in front of library).

38.
Survey the spatial relationship of trees on the quad.

39.
Measure tree species diversity along a polluted and unpolluted stream.

40.
Compare plant species that occur along a polluted and unpolluted stream.

41.
Measure the growth rate of duck weed under different environmental conditions.

42.
Compare root growth in two different types of soil.

43.
Compare growth rate (measured by internode length or total height) of a species in two different types of soil.

44.
Compare ecological modifications of leaves of different plants.

45.
Compare the biomass of a plant grown under two different conditions (light, soil, temperature, moisture).

46.
Measure the loss of plant biomass (e.g., straw, alfalfa hay, rice hulls) over time due to the effects of decomposing fungi.

47
Measure growth rates of fungi under different environmental conditions (e.g., temperature, different lighting levels)..

48.
Find a plant that is dispersing fruits or seeds.  Determine the density of offspring at different distances from the parent (e.g., maple, ash).

49.
Measure the rate growth of roots of onion bulbs in water or another growing medium based on variety (e.g., white, red, or yellow) or under different environmental conditions (e.g., temperature, light exposure).  

50.
Distribution of lichens on trees, stones, tombstones (look at density on different kinds of trees or rock, age of trees or age of tombstone - based on date of placement in a cemetery, sides of trees - north, east, south, & west).  

51.
Look at the effects of temperature on the rates of alcoholic fermentation by a yeast as measured by the production of CO2. 

52.
Seed choice by songbirds.  Set up different feeding stations with different type seeds (e.g., millet, thistle, sunflower, sorghum, roasted unsalted peanuts) and monitor behavior of birds visiting these stations at different times.  

53.
Test the ability of different species of fungi or germinating plant seeds/grains to produce amylase, the enzyme that breaks down starch to maltose. 

54.
Measure the surface area used by a 'typical' plant for gas exchange and the harvesting of light (i.e., leaves).

55.
Measure the distribution of biomass in a plant by modules; leaves vs. stems vs. roots vs. reproductive structures.

56.
Monitor over time the mass of a growing plant vs. the mass of the soil it is growing in.

57.
Place colored filters over the surface of a leaf, expose it to light, and monitor the production of starch over time in the leaf using a iodine staining reaction.

58.
Measure the effect of competition between two plant species on growth and reproductive fitness.

59.
Measure rates of cell division in onion or garlic root tips collected at different times during the day.
REGARDLESS OF WHAT PROJECT YOU SELECT, EXERCISE APPROPRIATE CAUTION AND LABORATORY SAFETY!
