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Regents Biology Laboratory Investigation

GENERAL PLANT MORPHOLOGY
Background Information


Many people often think of plants as not being as complex as something like an emu.  After all, emus have brains, hearts, legs, livers, bladders, intestines and bones, among myriad other things, while plants have leaves, roots, a stem or trunk….and that’s about it.  This, however, is not the case.  Recall that in order to be alive, an organism must perform all eight (with the possible exception of the species process of reproduction) of the life processes.  Plants do them all, and have developed a wide array of tissues to help them carry out each task.
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Indeed, plants have at their disposal a tremendous diversity of adaptations to their environment.  We know that the process of photosynthesis requires carbon dioxide to be taken in, and oxygen to be released.  To accomplish this task, plants have specialized openings on the undersides of their leaves called stomata (singular:  stoma).  The stomata are bordered on each side by a guard cell (see figure 1).  The guard cells can very quickly pump more salt into themselves, or out of themselves.  Using the principle of WTSGTWF, when more salt is in the cells, water moves in, and they plump up.  This causes them to move apart, and the stoma opens.  When they pump salt out, they lose water, and they relax and close the stoma.


  The unfortunate bit about all this is when the plant opens its stomata, it can also let out water.  This can be quite the problem if you live in a very dry area.  Plants have evolved adaptations to this problem such as storing carbon dioxide as an acid and doing photosynthesis in a different part of the plant, or only opening their stomata at night when it’s cooler.  

A group of plants called the angiosperms has developed a rather colorful and often fragrant way of reproducing.  We know the angiosperms more commonly as the flowering plants, in contrast to the gymnosperms (conifers, ferns, etc.) which do not produce flowers.  The flower is the reproductive organ of the plant, and many of them contain both male and female sections.  The food we know as fruit is also produced in this structure.  It is interesting to note that it is not at all intended as a tasty treat for humans, but rather to influence other organisms to spread the seeds of the plant.  Most fruit is the grossly enlarged ovary of the plant.  See figure 2 for the main parts of a typical flower.  
Purpose

The purpose of this investigation is to familiarize you with two very important parts of the plant, viz. the stomata and the flower.  You’ll also be able to see how difficult it is for humans to pollinate a flower, and why, even in our technologically-advanced society, most of that task is still left to wild animals like bees.  The lab will also let you explore how to tell what kind of pollination vector is used by different plants.

Materials



Flower



Forceps




Plant leaf


Microscope




Slide



Dropper




Coverslip


PENCIL



Salt water


Distilled water



Tap water


Scalpel 
Procedure
PART I – OBSERVATION OF STOMATA

1.  You should, by now, be an expert in making a wet mount.  Make a wet mount of a plant leaf.  It is important that you have the BOTTOM of the leaf facing UP towards YOU.

2.  You will find that using the smallest piece of plant leaf possible will enable you to produce the best mount.  Observe the mount under appropriate magnification and light.  Remember the concept of depth of field.  You want to look at just the surface of the leaf.  Use the fine adjustment to make sure that is what you are observing.  
3.  Locate a stoma or two, and make a sketch or take a picture and attach it.
4.  LABEL the stoma, guard cells, and chloroplasts.  Label any other organelles that you can see.  

5.  The stomata on your leaf are either open or closed.  You can add a solution to the slide, though, to cause them to open (if they are closed) or close (if they are open).  Determine what you need to add (either salt water or distilled water), and do so using the technique we have learned.  Observe what happens to the stomata on your slide.
6.  Dispose of your leaf in the GARBAGE, and not down the drain, and put your slide and coverslip back on the bench.
QUESTION 1:  What solution did you use on your slide?
QUESTION 2:  Why did you use this solution?

QUESTION 3:  Are there many stomata on the leaf, or only just a few?  Propose an explanation of your findings.
PART II – FLOWER DISSECTION


1.  Obtain a flower from the bench.  Please do not take any more than necessary.  

2.  Refer to figure 2 and locate all the major organs of the flower.


3.  Gently remove one stamen (which, recall, includes the anther and the filament) from the flower, and examine it under the microscope.  You may wish to prepare a wet mount or use one of the dissecting ‘scopes available.  You be the judge.

4.  Remove some pollen from the anther, make a wet mount, and examine it under high power.  Make a sketch or take a picture and attach it 

5.  Cut into the ovary of the flower and locate the ovules, if there are any.  These, once the flower is fertilized, will become the seeds.  Use a dissecting ‘scope or hand lens to aid you if need be.  

6.  Throw your flower in the compost bin, and make sure that your workspace is neat and tidy when you’re done.  
QUESTION 4:  Where are the anthers in relation to the stigma of your flower?  Are they above, below, next to it?  WHY do you think this is?

QUESTION 5:  How do you think your flower is pollinated?

Analysis
QUESTION 6:  Venus’ Fly Traps can move their modified leaves surprisingly quickly to trap a tasty meal.  Using what you know about stomata, propose a mechanism for the movement of these leaves.

QUESTION 7:  Why would a plant that lives in a hot and dry climate keep its somtata open only at night?

QUESTION 8:  What features do you think a flower that is pollinated by a mouse would have?
QUESTION 9.  Some flowers produce nectar and other foods for insects.  This costs the plant a lot of energy.  Why do you think it spends the ATP on “wasted” food?
QUESTION 10:  Plants pull water up their stems by letting some of it evaporate out their leaves.  So, when do you think that plants such as some cacti, which keep their stomata closed during the hottest part of the day, get most of their water?  WHY?

QUESTION 11:  If you could change two things about this lab, what would they be?

A





B





Fig. 1.  (a)  Open stoma.  (b) Closed stoma





Fig. 2.  Morphology of an ideal flower.
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