AP BIOLOGY LABORATORY 9:  TRANSPIRATION

Problem:

What are the effects of environmental variables on rates of transpiration using a controlled experiment?

Hypothesis:
Materials:

100 mL graduated cylinder

Parafilm

Petroleum jelly

Electronic balance

Water

Fan

Light source

Misting bottle

Stem of a plant -- Recommended plants (Impatiens, Oleander, Zebrina, 2-week-old bean seedlings)

Procedure:
1. Divide the class into 5 groups.

2. Assign each group a treatment or condition – Room light, Bright light, Dark, Fan, and Mist.
Group Procedure:
1. Fill a graduated cylinder with 100 mL of water.

2. Cover the graduated cylinder with Parafilm.

3. Cut a leafed stem from a plant.

4. Insert the stem through the Parafilm into the water in the graduated cylinder and place petroleum jelly around the hole the stem makes through the Parafilm.

5. Mass the graduated cylinder and its contents.

6. Record as the Initial Mass in data chart 9.1.
7. Place the graduated cylinder in the assigned location – in a dark room, in a room with normal school light, in front of a bright light, in front of a fan, in a fog of mist.

8. Leave the graduated cylinder at the assigned location for 30 minutes.

9. Record the final mass of the graduated cylinder and its contents in data chart 9.1.

10. Calculate the Water Loss in mL.
Data Chart 9.1

	Treatment
	Initial Mass

(g)
	Final Mass

(g)
	Change in Mass

(g)
	Water Loss

(mL)

	Room light
	
	
	
	

	Bright light
	
	
	
	

	Dark
	
	
	
	

	Fan
	
	
	
	

	Mist
	
	
	
	


*1 gram of water has a volume of 1 cubic centimeter (cc) or 1 mL

Part 2 — Leaf Mass

1. Cut a 1 cm2 section out of one leaf.

2. Mass the 1 cm2 section.
grams

3. Multiply the section's mass by 10,000 to calculate the mass per square meter of the leaf, 
          g/m2
4. After the 30-minute period of treatment, remove all of the leaves from the plant in the graduated cylinder and mass them.  Remember to blot off all excess water before massing. _______       _grams

5. Divide the total mass of the leaves (step 4) by the mass per square meter (step 3). This value is the leaf surface area.

                              Total Mass of Leaves (grams)   = Leaf Surface Area (m2)
                                                Grams/m2
                              Leaf Surface Area = ______________________ m2
6.   Water loss per square meter:  to calculate the water loss per square meter of leaf surface, divide the water loss at the end of each treatment by the leaf surface area you calculated.  Record your calculations in Data Chart 9.2.

Data Chart 9.2
	Treatment
	Water Loss.

(mL)
	Leaf Surface Area

(m2)
	Water Loss per

Square Meter

(mL/m2)

	Room Light
	
	
	

	Bright Light
	
	
	

	Dark
	
	
	

	Fan
	
	
	

	Mist
	
	
	


Graph the Water Loss per Square Meter for each treatment.
