
Reading to Learn – Plants on the Move! 

Did you know that plants can move? They do it all the time, but so slowly 

that we often don't notice it. Plants respond to a number of different stimuli in 

their environment with movement. These movements are called tropisms. Some 

examples of tropisms include gravitropism (response to gravity), hydrotropism 

(response to water), thigmotropism (response to touch), and phototropism 

(response to light). These tropisms are vital to plants' survival.  

How Does Phototropism Work? 

You can see lots of examples of phototropism in the plants around you—

branches in trees grow toward openings that have the most light, and the stems of 

young plants bend toward a source of light.  

When a seed germinates, the roots grow downward, and the stem grows upward. If you expose the 

growing stems to light from one direction, they start to grow in that direction. In 1809, Swiss botanist Augustin 

Pyrame de Candolle studied the growth of plants toward a light source and stated that it was caused by an 

unequal growth on only one part of the plant. Later, in 1880, Charles Darwin (the father of the theory of 

evolution), discovered that it was actually the tips of the sprouting seedlings that were influenced by the 

direction of the light source. He discovered that when he covered the tips of growing seedlings, they no longer 

responded to the light. When he covered the part of the stem below the tip, but not the tip itself, the stems 

responded normally to light. Examine Figure 1.  

 

Figure 1. This diagram depicts early 
experiments with phototropism. Darwin showed 
that the phototropic response was lost when the 
tip of the emerging plant was cut off or covered 
with an opaque cap. Covering the base of the 
stem did not block phototropic bending. Dutch 
plant physiologist Boysen-Jensen showed in 
1913 that placing a block of gelatin between the 
tip and the base did not block the response, 
showing that something was able to diffuse 
from the tip, through the gel, and into the base. 
When the tip was separated from the base with 
a piece of mica, which blocks anything from 
flowing through, the response is blocked. Note 
that there is more auxin growth hormone on the 
shaded side (green color in the small picture 
insert). (Wikispaces, 2008.) 

 

The Dutch botanist Frits W. Went established a connection between phototropism and a plant hormone, 

called auxin, in the 1920s. He discovered that plants make a chemical in their tips that stimulates growth. 



Usually this growth hormone spreads evenly around the stem, so the stem grows upward. But if light hits the 

plant from one direction, the growth hormone is distributed unevenly. In fact, more auxin flows down the 

"shady" side, causing it to grow faster than the "sunny" side of the plant. This unequal concentration of auxin 

results in differential growth and the curving of the plant toward the light source.  

In summary, the stem bends toward the light because the side of the stem that is away from the light 

grows faster than the side of the stem facing the light. This uneven growth pushes the tip toward the light 

source. The growth of new plant cells is stimulated by the plant chemical auxin. The growing stem responds to 

light from a certain direction by decreasing the amount of auxin on the side of the stem facing the light, 

relative to the opposite "shady" side.  

How Does Geotropism Work? 

Roots respond to the direction of gravity by growing 

downward, an example of gravitropism. Roots also 

grow toward a water source, displaying 

hydrotropism. If a plant were lying on its side, gravity 

would cause a buildup of auxin on the lower part of 

the plant's stems and roots. This high concentration 

of auxin causes plant stem cells to grow faster. Thus, 

the lower part of the stem would have longer cells, 

which would result in the stem bending upward as shown in the figure on page 56. Plant stem cell growth 

represents negative geotropism. Root cells have an opposite response to auxin. This represents positive 

geotropism. A high concentration of auxin causes root cells to grow more slowly. So the cells in the upper part 

of the root grow longer, resulting in the root bending down. 

How Does Thigmotropism Work?  

The wrapping of a vine's tendrils around a solid support is an example of 

thigmotropism. Usually thigmotropism occurs when plants grow around a 

surface, such as a wall, pot, or trellis. Climbing plants, such as vines, develop 

tendrils that coil around supporting objects. Touched cells produce auxin and 

transport it to untouched cells. Some untouched cells will then elongate faster so 

cell growth bends around the object. 

Questions 

1. What did Charles Darwin contribute to our understanding of phototropism? 

2. Based on your research, what effects does auxin have on plant tissue? 

http://en.wikipedia.org/wiki/Plant
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