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#2 Transpiration
Student Activity

(from the Lloyd Center, Southeast Region,
MITS Summer Institute, 2009)

Background
"The Aydrologic cycle is the name given to the process by which water cycles through the

environment. Water falls to the Earth by precipitation (rain, snow, sleet and hail). It moves
down into the rock and soil by percolation and infiltration to recharge our aquifers. It runs off the
surface of our land through streams and rivers. Water from large bodies of water is returned to the
atmosphere by evaporation. But large amounts of water are also returned to the atmosphere by a
process called transpiration. ‘Transpiration is the process by which green growing plants release
the water from their leaf surfaces into the air. In order to sustain a healthy water cycle, each part
of the cycle must continue to operate. If we remove large amounts of forested areas, the orderly
teturn of water to the atmosphere by transpiration may suffer. Today, large areas of tropical rain
forests are being cleared of umber. This deforestation may have serious long-term environmental
effects. While it may not disturb the total global recycling of water, it will affect how rainfall 1s
distributed. Certain regions in North Africa which were deforested had a steady decrease in

rainfall while desert/arid lands increased.

Procedure
1. You will be given a small plasuc bag, a twist tie and a small clean pebble. Place all three items

on a metric balance and determine their total mass to the nearest hundredth of a gram. Record
their total mass on your data sheet.

N~

Following your teacher's instructions, place the pebble in the bag and place the bag over the
leaf of a tree or shrub. Tightly fasten the bag to the stem with the twist tie. Allow the bag to

remain in place and undisturbed for 24 hours.

3. At the beginning of the class period on the following day, examine the bag and record your

observations on your data sheet.

4. Carefully remove the bag and fasten the top of the bag tightly with. the twist tie. Return to
your classroom and carefully weigh the bag, pebble, twist tie and water. Record the total
weight on your data sheet.

5. Subtract the weight of the bag, pebble and twist tie that you determined yesterday from
today's weight. Record this amount on your data sheet. A gram of water has a volume of 1
milliliter under normal conditions. Record (in milliliters) the volume of the water you

collected.
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6. You can estimate the number of lcaves on a deciduous tree without too much trouble. Count
the number of branches and the number of lcaves on one or two branches. You then have
enough information to make a reasonable estimate of the total number of feaves.

I:stimate the number of lcaves on a mature tree. Multiply this number by the volume of water
you collected in 24 hours. Record this value on your data sheet. This number represents the
amount of water transpircd by a single tree under conditions similar to yours.

7. ‘I'here are roughly 200 trees per acre in a mature deciduous forest. Calculate the total amount of
water that an acre of mature deciduous trees will transpire in 24 hours. Convert your answer in
milliliters into gallons. ('There are 3,740 mi in a gallon.)

8. Assuming the rain forests in South America transpire at the rate you determined, calculate the
amount of water 40,000 acres of rain forest transpire per day. (40,000 acres is the amount of
rain forest currently being cleared cach year) ‘The Massachusctts Water Resources Authority
is currently supplying 325 million gallons of water cach day.  Compare this amount to the
amount of water 40,000 acres of forest would transpire in a day.
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Name Class/Section

Date

1.
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#2 Transpiration
Data Sheet

The mass of my bag, pebble and twist tie to the nearest 01 gram was i

After allowing the leaf to transpire for 24 hours, | observed the following:

After weighing the water, pebble, bag and twist tie, on the second day, | found the towal mass
to be . (Record to the nearest .01 g.) This amount equals ml.

[ estimate that there are about leaves on a mature deciduous tree.

A mature deciduous tree would transpire how many milliliters of water if it were growing
under the same conditons as the tree used in this experiment? (Show calculations.)

ml.

There may be as many as 200 deciduous trees growing on an acre of land. Calculate how much
water an acre of mature deciduous trees would transpire in 24 hours.
ml.

How many gallons of water would this equal? (There are 3,740 ml per gallon.) Show your
calculations.
gal.

Assume that tropical rain forests transpire at the same rate as the tree in your experiment. If
40,000 acres of rain forest are cleared each year, how much water would 40,000 acres of rain

forest transpire in one day? Show your calculations.
gal.

9. If the MWRA supplies 325 million gallons of water each day to people in the Greater Boston

area, would 40,000 acres of trees transpire as much water per day as we use?








