Transport in plants 4.01


Experiment 4. Rate of transpiration and water uptake

The apparatus in Experiment 2 is used for this experiment

(a) Half fill a small jar with water; fill a 1 cm3 syringe from this, and expel all air bubbles.

(b) Fit the syringe to the side-arm of the 3-way tap. Turn the tap down and depress the syringe 

plunger gently until water wells out of the rubber tubing.

(c) Select a shoot and push the stem into the rubber tubing as far as possible. Blot off any water remaining round the junction of the stem and tubing. 

(d) Clamp the apparatus upright in a retort stand so that the end of the capillary is in the jar and 

below the water level. 

(e) Turn the tap upwards and depress the syringe plunger to expel all air bubbles from the 

capillary. 

(f) Withdraw the syringe plunger to refill the syringe and bring the plunger exactly to the

1.0 cm3 mark, i.e. the uppermost mark. 

(g) Read all of this section and do not proceed unless the weighing can be made immediately after taking the apparatus from the water. 

Turn the tap horizontally and take the apparatus out of the water; blot off any water drops 

clinging to the end of the capillary. Note the time and weigh the apparatus as follows: 

Using a  a top-pan balance, the apparatus may be placed horizontally across the 

pan, making sure that no part of the apparatus or shoot is touching the surroundings.

(h) During the next 10-15 minutes or more, clamp the apparatus upright but do not return the capillary to the water in the jar. Check that the water column in the capillary is receding and 

return it to near the bottom of the capillary from time to time. Turn the tap upwards, depress 

the syringe plunger carefully to send the water column down and then turn the tap horizontally 

again. Do not let air enter the upper part of the apparatus or it will impede the water uptake. 

If, when the tap is horizontal, water escapes from the capillary, there is a leak, probably where the shoot fits into the rubber tubing. The simplest remedy is to change the shoot for one with a thicker stem and start again. 

(i) Copy the table below into your notebook, but keep checking the water column and returning 

it to near the bottom of the capillary. 

(j) After 10, 15 or 20 minutes (the longer the better), weigh the shoot and apparatus again. Record the new mass in your table. 

Now turn the tap upwards and depress the syringe plunger to return the water column exactly 

to the bottom of the capillary. Note and record the volume reading on the syringe. 

	(i) First mass in grams
	
	(iii) First volume reading in cm3
	1.0

	(ii) Second mass in grams
	
	(iv) Second volume reading in cm3
	

	Mass of water transpired in … minutes  (i) - (ii)
	
	Volume of water taken up in … minutes (iii) - (iv)
	


