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[quiz]

Experiment
· last time we set up an experiment to test plant-animal interactions
· we know that some plant-animal interactions are mutually beneficial for plants and animals
· e.g. bees and flowers (pollination)
· the bee forages for nectar or pollen on the flower
· some of the pollen rubs against the bee
· the bee flies away and goes to other flowers and some of the pollen on its body deposits on the female sexual organ
· benefit to plant: sexual reproduction (cross-pollination)
· some are beneficial for one party and negative for the other
· e.g. a cow and grass
· cow is a herbivore – it gets nutrients from the grass
· grass requires its leaves for photosynthesis and nutrition
· some benefit one party and don’t affect the other
· how have plants responded over time to negative interaction?
· they have defences
· some are plastic traits and some are always there
· last time we looked at graph showing herbivore performance is reduced on plants that were previously foraged
· they’re plastic and produce some chemical defence for the next time
· then we saw graph showing chemical assays (p.3-7)
· independent variable was level of damage
· top curve shows PPO; it’s highest when the damage is high
· it had the highest level of activity in response to damage
· we sprayed some plants with jasmonic acid 
· we placed 2 larvae on each plant
· what do we expect for control plants?
· that they get eaten more than the treated plants
· jasmonic acid is the cue for inducing chemical response
· [see slide showing positive and negative interactions] 
· beetles, insect, squirrel and sheep benefit, the plants don’t
· TA has sample proposals from previous years – 1 really strong on, 1 that could use revision

Next Lab
· read Appendix C
· quiz on population genetics – complete it online before Lab 4
· read chapter 4, including May & Marsden (1992) article
· answer questions on page 4-12
· draw flow chart for Lab 4 procedures
· Quiz 3 is on pp.4-1 to 4-7 (including your flow chart) and the May & Marsden (1992) article
· bring lab coat
· proposal is due before Lab 4 – submit electronic copy to turn it in and bring paper copy to lab
· the draft proposal you submitted is just a completion grade – you get 100% just for handing it in
· if you had difficulties on your proposal, you can see him after class and he’ll help you as much as he can

Lab 3
· each table will receive a control and a treatment plant
· will measure damage and herbivore performance
· will measure herbivore performance
· find the larvae on the plants; hopefully they’re still there and have grown, not pupated
· weigh them separately
· we’ll assume their initial mass was negligible
· average the 2 measurements
· if you only have 1 larva, there’s only 1 thing to weigh
· don’t count pupated larvae
· will compare larval mass from control plants and treated plants
· will measure amount of leaf damage
· count the number of damaged (eaten) leaves
· unfortunately there’s a fungal infection and some leaves have died
· some plants will have more leaves than others
· e.g. 1 damaged leaf out of 20 means low proportion of damage
· divide number of damaged leaves by total number of leaves, to put all plants on even playing field
· compare control and treatment 
· dependent variable is the relative measurement just described
· independent variable is treated or controlled
· these are called categorical variables, not continuous
· [made measurements]
· this experiment has been conducted many times
· plant damage
· our control plants have less damage than ones from previous experiments
· same with treated
· book has a table asking for mean, standard error, and sample size
· then draw bar chart for control and treated
· [showed data on herbivore performance]
· calculate mean, standard error, sample size, t statistic
· draw bar charts
· [see board for bar chart axes for relative leaf damage]
· y axis value should be 0
· control has mean of 0.66
· use good design sense so we have a nice, big bar chart
· 0.05 gives you whole numbers; 0.03 is harder to work with
· [see board for t statistic formula]
· you have 2 formulas for t
· one is slightly complicated, one is slightly more complicated
· use the more complicated one when both groups have unequal sample sizes
· then go to the t table to find your critical value for t
· values for rows are called degrees of freedom (sample size minus 2 – see book)
· in this case, degrees of freedom is 16
· is t value greater or less than critical value of t?
· [see standard deviations]
· you can actually write it in terms of standard error instead of standard deviation
· standard error is S/ sqrtN
· t=1.581871467 for plant damage
· tcritical= 2.12 for plant damage
· we’re testing a null hypothesis using statistics
· null hypothesis for plant damage: spraying plants with jasmonic acid doesn’t affect plant damage
· t < tcritical so there isn’t enough evidence to reject the null hypothesis
· [see bar charts]
· there’s a lot of overlap between data
· t=2.63 for herbivore performance
· tcritical=2.23 for herbivore performance
· here, t > tcritical
· [see graph]
· null hypothesis was that spraying jasmonic acid on plants had no effect on herbivore performance
· according to statistics, we reject that hypothesis
· why was there no statistical difference between control and treated groups for plant damage?
· Student: Maybe because the fungus destroyed both.
· fungus could have killed herbivores early
· there wasn’t enough time for herbivores to exert statistically significant difference between the 2 groups
· herbivore performance was the result we expected
· [see graph from Thaler]
· control group had much more damage than treated group
· notice means are substantially different and standard deviation bars don’t overlap
· we see same expected results for larval mass
· [see graph]
· in a future class, when you take statistics, you’ll learn what all this means
· it’s a common tool used by biologists, doctors, anyone who wants to compare 2 groups

Experiment to Measure PPO
· take a new leaf, put it in mortar, add 1.25 mL of potassium phosphate buffer and grind it
· add Triton-X using pipette
· don’t mix the 2 pipettes
· pour slurry into an Eppendorf tube and write your number on it
· spin Eppendorf tube in centrifuge for 10 minutes
· set up your wavelength (470nm) and spec
· zero your absorbents
· take a test tube, add buffer solution, mark with wax marker
· put tube in spec in same direction every time (with wax mark facing you)
· close the top, zero the absorbents
· pour tube with buffer solution back into the buffer bottle
· after centrifuge is done, get 200 microlitres
· add to it [cafeic?] acid and draw it up, then push down
· put piece of parafilm on top and give it a little shake
· go back to spec, line up tube and read the absorbance
· wait 5 minutes, read absorbance again
· then use a formula
· solution in tube goes into liquid waste container
· [conducted experiment]

Sample Papers
· pay attention to dependent and independent variables, if there are controls, etc
· e.g. bird paper mentions how there can be dominant behaviour among males, and ways to control for that
· pay attention to that in the methods section
· important to explicitly state null hypothesis and the alternative outcomes
· see rubric on 6-6 to do well on the assignment
· think about level of organization in snail vs. bird paper

TurnItIn
· [see screen for TurnItIn]
· for final assignment, you can check your originality report on TurnItIn

Experimental Results
· control: range of values from 0.25 to close to 0
· range of treatment values
· there seems to be overlap in values between controls and treatments
· experiment wasn’t very successful
· maybe larvae escaped from enclosures

Sample Papers
· snail one wasn’t entirely clear
· in the bird one, the student states the null hypothesis; in the snail one it’s vague
· information that was supposed to be in each section in the snail paper was spread all over the place, e.g. methods section also had introductory material
· also notice the length of the 2 – the bird paper is a lot shorter
· it doesn’t need to be a long assignment
· you have to distil the important facts in the introduction, not every fact about it
· in methods, discuss only methods and don’t talk about them as though they’ve already taken place (like the snail paper does)
· in predictions, state your null hypothesis and the alternatives
· see p.6-6 for criteria you’ll be evaluated on
· if it says to do something explicitly, do it
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