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Original Research

Water repellance  
of leaves

ABSTRACT

Introduction

Water repellence is used for various things, such as 
an umbrella [Figure 1] or a frying pan, in our daily 
lives. There are some plants such as the Lotus[1] 
[Figure 2] that also have water repellence. In this 
experiment we studied the effect of water repellence 
in plants and why it occurred.

Experiment

We conducted the experiment using leaves from 
lotus and taros plants because these are said to 
be water repellent. We also observed the leaves of 
hydrangeas and bamboo which are considered to 
be non-water repellent.

We observed the surface of leaves with a microscope 
[Figures 3 and 4] and then dribbled water on the 
surface of leaves to investigate the angle of contact 
[Figure 5]. Finally, we compared the results of the 
experiments for the different leaves.

What is an Angle of Contact?

The angle of contact is the angle where a liquid 
interface meets a solid surface. The angle of contact 
is recorded and used to deduce the water repellence 
of the leaf [Figure 6].

Results

Our results showed that water repellant plants such 
as Taros and Lotus plants had angles of contact 
greater than 150 degrees.

Hydrangea and Bamboo however, which are non-
water repellent, have angles of contact less than 80 
degrees.

Lotus was the most water repellent and bamboo the 
least from the plants tested.

Appearance Angle of Contact (O)
Lotus Small particles on Surface 157
Taro Small Projections on Surface 154
Hydrangea Dotted with very small cells 78
Bamboo Smooth and white spots 64

Some plants have been found to have hydrophobic surfaces and the properties of these 
were studied. The angle of contact of water droplets was measured under a microscope 
and compared for different species of plants. It was concluded that perhaps it was an 
effective adaptation for the lotus plant to wash mud off its leaves to maximize light 
exposure for photosynthesis.
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Figure 1: Water repellence is useful for umbrellas. Teflon in this case 
is the water-repellent material [Available from: http://global.rakuten.
com/en/store/maxshare/item/a06360_sale]

Figure 2: Finding the angle of contact of a water droplet on a leaf

Figure 6: The lotus effect [Available from: http://www.balconette.
co.uk/articles/self-cleaning-glasses.aspx]Figure 3: Surface of lotus under a microscope

Figure 4: Surface of Hydrangea under a microscope

Discussion

The effect of water repellence on a leaf, such as a lotus, 
is called the “self-purification effect”, and repels not only 
water but dirty water as well. Lotuses can grow in the 
mud; however, their leaves have to photosynthesize. 
Perhaps, this water repellence is an adaptation so that 
mud is washed off a leaf to maximise the quantity of 
light available for photosynthesis.

Summary

This experiment has helped me to further understand 
the effectiveness of the water repellence as we can 

Figure 5: Water repellence of (from left to right): Lotus, taro, bamboo, 
hydrangea
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see its practical effect. This experiment could be 
taken further by experimenting on various leaves to 
understand their structure which could be used to 
create water repellent products.
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