
 
 

 

NE206 Teaching biology: inspiring student with plant 
science 

The role of osmosis in plant survival 

Survival and response 

 Opening and closing stomata via change in shape of guard cells 

 Rapid changes in position of leaf to alarm predators 

 Changes in leaf shape as part of a trap mechanism 
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Osmosis can produce some very rapid and spectacular plant responses. 

The Venus fly trap uses modified leaves to trap insects, providing the plant with a 

source of nutrients such as nitrogen. Successive stimulation of a trigger hair on 

the inside of the trap causes water to enter or leave cells in the trap by osmosis, 

flipping the curvature of the trap from concave to convex, rapidly closing the trap. 

Stomata are formed by two guard cells that change shape to open or close the 

stomata and therefore regulate gas exchange between the plant leaf and the 

atmosphere. When the guard cells take up water by osmosis they bend, opening 

the stomata. The stomata are shut when the guard cells lose water and become 

flaccid. 

The leaflets of the mimosa plant will rapidly fold downwards when touched as a 

defence against leaf damage by grazing insects and larger animals. The rapid 



 
 

 

movement of water molecules out of cells in structures called pulvini, found at the 

base of the leaflets, bring about this movement. When the cells in the pulvini are 

full of water, the leaflets are held out. When the leaflets are touched, water moves 

out of the cells in the pulvini by osmosis and the leaflets fold downwards. 

 

Growth and development (Cell expansion) 

 

 Root growth 

 Flower growth and development 

 Pollen tube growth 

 Fruit growth and development 
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Plant growth is primarily brought about by the uptake of water by their cells, 

leading to cell expansion. The water enters the plant cells by osmosis, causing the 

central vacuole to increase in volume, pressing the cytoplasm against the cell 

wall. The increase in cell volume and the very large internal pressures developed 

by these water-filled cells results in the growth (by cell expansion) of the plant 

organ containing them. The opening of a bud to reveal the unfurling flower, the 

increase in volume and juiciness of an apple on a tree, the elongation of roots that 

can force their way down through the soil or the growth of pollen tubes from the 

pollen grains that have been deposited onto the stigma of the flower down into the 

ovary, are all dependent on osmosis. 

 

Support (Turgor pressure) 

 

 Maximising leaf surface area for photosynthesis and gas exchange 

 Holding plant organs in optimum positions for function 

 Allowing roots to push down into soil as they grow 

 

Leaves of wood sorrel 
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3D image of lateral 
root of Thale cress 

 

Plants rely upon osmosis to support their organs in the optimum position for 

function. 

Leaves are orientated to intercept photons of light for photosynthesis and to allow 

the exchange of gases between the plant and the atmosphere, flowers are 

positioned where flying pollinators can easily land to reach the flower’s nectar and 

pollen and roots grow downwards through the soil, anchoring the plant and 



 
 

 

reaching the soil’s reservoir of water and minerals, essential for plant growth and 

development. The position of a leaf or a flower may change throughout the day in 

response to environmental changes such as the position of the sun in the sky. The 

path taken by an elongating root as it forces its way down through the soil may 

change if it encounters a large pebble. Such responses are possible because of 

dynamic changes to the pressure inside the cells of these plant organs, brought 

about by osmosis. 

 

Transport 

 

 Movement of water from soil to Xylem vessels in the root 

 Movement of water across the cells of the leaf from Xylem vessels to air 
spaces within spongy mesophyll layer 

 Mass flow of water and solutes in the phloem 

 
 

 

 
Root hair cells Transverse section of part of a 

sunflower stem showing vascular 
bundle 

 
Transverse section through leaf midrib 

 

 

 



 
 

 

Water molecules may move from the soil into a root hair cell by osmosis, from a 

region where there are many water molecules (a dilute solution) to a region where 

there are fewer water molecules (a concentrated solution), through a partially 

permeable membrane (the cell membrane). Water molecules may move from the 

root hair cell into a neighbouring cell if the neighbouring cell contains fewer water 

molecules. This movement of water from cell to cell by osmosis will occur right 

across the root, down a water concentration gradient, until the xylem is reached. 

Evaporation of water from the cells of the leaf, via the stomata will produce a 

water concentration gradient across the cells of the leaf, drawing water up the 

Xylem from the roots.. 

Sugars are moved about the plant in the sieve tubes of the phloem in a process 

called translocation. This process is driven by pressure gradients within the sieve 

tubes of the phloem that are produced when water molecules enter and leaves the 

sieve tubes by osmosis.  

 

 


