
AP Investigation #11
Transpiration





Movement of Water in a Plant
- Water enters a plant through the root 

hairs

- Passes through the tissues of the root into 
the xylem

-Travels up through the xylem vessels into 
the leaves

TRANSPIRATION, the evaporation of water 
from the leaves, is the major factor that 
pulls the water up through the plant. 







When water enters the roots, H-bonds
link each water molecule to the next 
so the molecules of water are pulled 
up the thin xylem vessels like beads on 
a string. 



The water moves up the plant, enters 
the leaves, moves into air spaces in 
the leaf, and then evaporates 
(transpires) through the stomata
(singular, stoma). 





The Process of Transpiration
There are hundreds of stomata in the 

epidermis of a leaf.  
Most are located in the lower epidermis b/c 

this reduces water loss b/c the lower 
surface receives less solar radiation than 
the upper surface. 

Each stoma allows the carbon dioxide 
necessary for photosynthesis to enter, 
while water evaporates through each one in 
transpiration.





How Do Guard Cells Function? 

Guard cells are cells surrounding each 
stoma. 

They help to regulate the rate of 
transpiration by opening and closing the 
stomata. 

An increase in solute concentration lowers
the water potential of the solution, and 
that water moves from a region with 
higher water potential to a region of 
lower water potential.



In A: guard cells are turgid, or swollen, and the 
stomatal opening is large.  

In B: the guard cells have lost water, which causes 
the cells to become flaccid and the stomatal 
opening to close. 





GUARD CELL FUNCTION
Stomatal closing 

1. K+ move out of the vacuole 
& out of the cells

2. Water moves out of the 
vacuoles, following K+

3.The guard cells shrink in size

4.The stoma closes

Stomatal opening 

1. K+ move into the vacuoles

2. Water moves into the 
vacuoles, following K+

3.The guard cells expand.

4.The stoma opens.



A leaf needs CO2 & H2O for photosynthesis. 

For CO2 to enter, the stomata on the surface 
of the leaf must be open. 

Transpiration draws water from the roots 
into the leaf mesophyll.

However, the plant must not lose so much 
water during transpiration that it wilts.

The plant must strike a balance between 
conserving water and bringing in sufficient 
amounts of CO2 for photosynthesis.



Transpiration is affected by various 
conditions in the plant's 

environment
1. Which condition would result in the 

higher rate of transpiration:  light or dark? 

2. Which condition would result in the 
higher rate of transpiration:
humid environment or dry environment? 

3. Which condition would result in the 
higher rate of transpiration:
breezy conditions or still air? 



4. Which condition would result in the higher 
rate of transpiration:
hot environment or warm environment? 





Purpose of Lab
–test the effects of environmental 

factors on rate of transpiration
• temperature

• humidity

• air flow (wind)

• light intensity

• leaves



Concepts
–transpiration

–stomates

–guard cells

–xylem
• adhesion

• cohesion
–H bonding



Conclusions
–transpiration

• wind

• light

–transpiration
• humidity


