Background
Water has some unique properties.  Cohesion refers to the attractive forces that exist between molecules of the same substance.  This is the reason water tends to “stick” to itself, as in a water drop.

Adhesion refers to the attractive force between unlike molecules in different substances.  An example of this is when water spreads out on to a clean surface such as glass.
Plants have two different types of transport tissue. Xylem transports water and solutes from the roots to the leaves, phloem transports food from the leaves to the rest of the plant, called translocation. Transpiration is the process by which water evaporates from the leaves, which results in more water being drawn up from the roots. Plants have adaptations to reduce excessive water loss.

Transpiration explains how water moves up the plant against gravity in tubes made of dead xylem cells without the use of a pump. Water on the surface of spongy and palisade cells (inside the leaf) evaporates and then diffuses out of the leaf. More water is drawn out of the xylem cells inside the leaf to replace what's lost. As the xylem cells make a continuous tube from the leaf, down the stem to the roots, this acts like a drinking straw, producing a flow of water and dissolved minerals from roots to leaves.

Factors that affect transpiration rate

	Factor
	Description
	Explanation

	Light
	In bright light transpiration increases
	The stomata (openings in the leaf) open wider to allow more carbon dioxide into the leaf for photosynthesis

	Temperature
	Transpiration is faster in higher temperatures
	Evaporation and diffusion are faster at higher temperatures

	Wind
	Transpiration is faster in windy conditions
	Water vapor is removed quickly by air movement, speeding up diffusion of more water vapor out of the leaf

	Humidity
	Transpiration is slower in humid conditions
	Diffusion of water vapor out of the leaf slows down if the leaf is already surrounded by moist air


Procedure A

1. Take a small piece of wax paper and drop water from a pippete onto it.  Use your finger to spread it out on the wax paper.  Observe the drop and the spread water.

2.  Use the pipette to drop water onto the surface of a penny.  Observe and draw the shape of the water drop on the penny.  How many drops were you able to drop onto the penny before it spilled over?  Record in data.  

Question
1. What is the cause of the shape of the water drop on the wax paper? On the penny?

Procedure B
2. Your celer
3. y stalk has been in a glass of red food coloring water for 1 day.  Obtain a celery stalk and look closely for evidence of the red food coloring throughout the plant. Draw what you notice and label.
4. Use your razor blade to cut the stalk into many pieces of varying lengths. Measure and notice how far up the stalk  the red food coloring extends.  Draw a diagram of the celery in cross sections.   

5. Cut a very thin cross section of the stalk (should be almost transparent).  Place it on a microscope slide and cover with a cover slip.  Look at the slide under a microscope and draw under low and high power. 

6. Cut a very thin longitudinal section (length wise) from your stalk and mount on a microscope slide.  Place under a microscope and look for xylem vessels and phloem vessels.  Draw and label your diagram.
Questions

1. What is the function of the xylem and the phloem vessels in a plant?

2. Which vessels are phloem and which vessels are xylem?  How do you know?

3. What process made the food coloring move through the stalk?

4. What environmental conditions are required in order for transpiration to occur in a plant?
