Osmosis & Transpiration in Plants

AP Biology
Plants actively transport minerals into their root cells to keep the water concentration low. The result is that water continuously moves, via osmosis, from the soil into the roots. Concurrently, water diffuses into the air at the leaves, through openings called stomata. A continuous column of water molecules is created, and is kept intact by cohesion and adhesion. If the column breaks, the plant wilts. This movement of water through a plant is called transpiration. Evaporation through the stomata is a major route of water loss for a plant. However, the stomata must be open to allow for the entry of CO2 for photosynthesis. A balance must be obtained between these two conflicting needs. 

A. Observing Transpiration Qualitatively

Secure a dry baggie around a branch of a plant in the sun outside. After an hour, check to see if there is any change in the bag. 

B. Stomates

1. 
Use the compound microscope to examine a Lilium epidermis prepared whole mount (w.m.) slide. 
The outermost layer of a leaf is largely composed of rectangular epidermal cells. Scattered throughout the epidermis are openings, or stomates, (singular: stoma) surrounded by pairs of guard cells. As guard cells take on or lose water, via osmosis, their shape changes. In a hypotonic environment, water moves into the guard cells and they become bowed, opening the stoma. In a hypertonic environment the guard cells lose water, and the change in shape effectively closes the stoma. This way the plant is able to respond as internal water, oxygen and carbon dioxide levels dictate.  

2.  Daphne odora epidermis wet mount
Tear a leaf at an angle to expose a thin, almost transparent section of epidermis. Lay the epidermis on a clean slide and add a few drops of tap water to make a wet mount. Make a second wet mount slide, with a salt solution. 

Focus on guard cells in each slide. After a few minutes, compare the cells of the two slides noting any change in the size of the stomata.

C . Quantifying Transpiration
Design a lab procedure that will allow you to quantify the amount of water a pea plant transpires. Formulate a question that your experiment will test. Variables to consider include, but are not limited to: roots, leaves, evaporation, mass, volume, surface area, humidity, time, wind, and light. Run your experimental protocol by the teacher before starting the lab. 

D. Discussion Questions

1
What factor determines the osmosis of water into or out of cells? 

2
Explain the role of osmosis in opening and closing stomata.

3
For what purpose(s) does all this water move through a plant? 

4.
Why does water evaporate from plant leaves?  

5. 
 A plant expends energy to actively transport minerals and ions into its root cells – why? 

6. 
If you observe plants after a rain you’ll see water beaded up on the leaves. What does this tell you about the polarity of the surface of the leaves? Infer why based on the function of leaves.
7
Summarize the conflict inherent in a plant’s need to conserve water and to take in CO2. 

8
Stomates are typically found only on the underside of leaves – hypothesize why.

9. 
If a plant has a need for a continuous inflow of water, then why is flooding the soil (like in a pot with no drain hole) problematic for the plant? 

