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Transpiration Procedure

You will be working in pairs for this experiment.  

1) Obtain a plastic tub and fill it full of water.

2) Push the tip of a 1 ml pipette into one end of the rubber tubing.  

3) Take the rubber tubing-pipette combination and place the free-end of the tubing into the basin.  Using a pipette bulb, pull water up into the pipette through the tubing.  Watch for any bubbles.  If bubbles form, you will need to flush out the water and start over.  

4) Fill the pipette up to the 0 ml mark and leave the pipette bulb on the pipette.

VERY IMPORTANT: During the following steps, the cut end of the plant must always be under water and not exposed to air.  If the end comes out of the water, a small air bubble will be trapped in the end and the plant will not be able to draw up water as efficiently.  If this happens, you must cut off the end again about an inch up the stem.

5) Select a bean seeding.  These plants have been growing for about three weeks.  Try to find a plant with a stem about the inside diameter of the rubber tubing, and pull the plant out by the roots, if possible.

6) Rinse the dirt off the roots in the bucket indicated by your instructor.

7) Place the roots in your basin of water.  

8) While keeping the roots and lower stem of your plant under water in the basin, cut off the stem at an angle (Fig. 1), approximately 1 inch from the roots. 

[image: image1.jpg]%1'
N
4

g

—

NS




Fig. 1. Diagram of how to cut the plant stem.

LEAVE THE CUT END OF THE PLANT UNDER WATER!

9) Stick the stem of the bean plant into the submerged rubber tubing. The diameter of your plant stem should just fit into the rubber tubing.

10) Remove the rubber tubing-pipette-plant apparatus from the basin.  Quickly smear a layer of lubricant around the area where the plant’s stem and the rubber tubing come together.  This procedure will produce a watertight seal.  

11) Tighten the rubber tubing-plant connection in one clamp and the rubber tubing-pipette connection in the other clamp, bending the tubing into a “U” shape as in Figure 2.  During this set up, make sure that the stem of the plant is always in contact with water.  In addition, make sure that the water column is not moving up into the pipette bulb.

12) Remove the pipette bulb and watch the water level.  If you have a watertight seal, the level of water in the pipette should not change.  If the water level drops, check with your instructor to see what you should do next.  You may have to return to step 8.
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Fig. 2. Diagram of potometer set up.

13) If you have a watertight seal, expose your plant to the experimental conditions your group is working with, and allow the potometer to stabilize for about 5 minutes before you begin your readings.


a) Control – place the potometer on the lab bench away from direct light or heat.


b) Wind – place the potometer in front of a small fan that is on low speed


c) Heat & intense light – place the potometer in front of a desk lamp


d) Dark – place the potometer in a dark closet or cabinet

e) Colored light – place the potometer in front of a lamp that has a piece of colored transparent film in front of it.  Different colors of film can be used; green, red, blue, yellow.

14) Read the water level in the pipette at time zero and continue recording readings every 10 minutes for 60 minutes.

15) After you have completed your measurements, remove the plant from the tubing.   

16) Hold a piece of transparent graph paper over a leaf and count the number of squares it 

covers.  If the leaf covers at least half of the square, then that square is counted (see Figure 3).  NOTE: do not include the area contributed by the petiole.
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Figure 3. Diagram of leaf area measurement protocol.

17) Repeat this procedure for ALL leaves on your plant to get the total leaf area of your plant. 

18) Gather data from the other groups.

