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Terminology & definitions 
Tropism:  means ‘to turn’ and occurs when external stimuli affect the direction in which a 
plant grows and develops  
Auxins:  are plant growth hormones that stimulate cell elongation and cell differentiation. 
Gibberellins:  are plant hormones that cause elongation of the internodes of stems, 
development of flowers, sprouting of buds and germination of seeds. 
Abscisic acid:  inhibits the growth of apical buds, seeds and roots in plants. 
Phototropism:  is the growth movement of a plant when stimulated by light. 
Geotropism:  is the growth movement of a plant in response to the force of gravity. 
Hydrotropism:  is the growth movement of a plant in response to the roots growing 
towards water. 
Chemotropism:  growth response to chemical agents. 
Thigmotropism:  growth response to contact with solid objects. Also called 
Stereotropism. 
 
X-planation / Key Concepts / Diagrams 
Growth is the increase in the size of plants. Cell division occurs and the cells differentiate 
in order to develop. Growth and development is affected by: 

 internal factors such as hormones 

 external stimuli such as water, light, gravity, gases and contact. 
The word tropism means ‘to turn’. A tropism is the response to an external stimulus, 
causing a plant to grow towards (positive tropism) or away (negative tropism) from the 
stimulus.  
 
Hormonal control in plants 
Auxins are growth hormones found in plants. Auxins stimulate or inhibit (prevent) growth 
in areas. A high concentration of auxins in an area will stimulate cell elongation and cell 
differentiation, especially in stem tips. This results in apical dominance - when the 
growth point at the tip of the stem grows upwards. This action inhibits the development 
of auxillary buds on the lateral branches below – so they don’t grow because all the plant’s 
energy is used to grow upward. If the tip is removed the auxillary buds develop into 
lateral branches causing the plant to grow thicker on the sides. 
 
Auxins cause: 

 cell division 

 formation of adventitious roots in cuttings 

 development of flowers and fruit 

 abscission (breaking off) of leaves and ripe fruit 
 
Other plant hormones: 
Gibberellins: 

 cause elongation of internodes in stems 

 development of flowers 

 sprouting of buds  

 germination of seeds 
Abscisic acid: 

 inhibits growth of apical buds, seeds and also roots 

 regulates the abscission of leaves 

 plays a role in the opening and closing mechanism of stomata (for transpiration) 
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Phototropism  (Photo = light) 
Phototropism is the growth movement of a plant when stimulated by light. When the stem 
of a plant grows towards a unilateral (one-sided) light stimulus, it is positively 
phototrophic. Auxins stimulate cell elongation in the stem and move to the dark, 
shaded side. Cell elongation occurs more rapidly on the dark side because of the higher 
concentration of auxins. The stem bends towards the light stimulus. Roots are negatively 
phototrophic and always grow away from light, down into the soil. 
 
Experiment to demonstrate phototropism:  Make sure that you know this experiment: 
 

 
 
Remember:  The experiment = stationary clinostat.  The control is a revolving 
clinostat. 
 
Geotropism (Geo = gravity) 
Geotropism is the downward growth movement of a root in response to a unilateral 
gravitational force. When a root is placed horizontally (onto its side), abscisic acid is 
drawn to the lower half of the root by the force of gravity. A high abscisic acid 
concentration inhibits (prevents) root growth. Cell elongation takes place faster in the 
upper half of the root so cells on the upper side grow faster, causing the root to turn 
downwards. The root is positively geotrophic. Stems are negatively geotrophic because 
they grow away from gravity. 
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Experiment to demonstrate geotropism - Make sure that you know this experiment: 
 

 
 
Remember:  The experiment = stationary clinostat.  The control is a revolving 
clinostat. 
 
Plant defense mechanisms 
Plants have adapted to prevent herbivores from eating them.  

 Chemical defenses:  plants produce chemicals called phytoecdysteroids to defend 
against insects. The chemicals cause insects to moult prematurely, lose weight and if 
enough is ingested, metabolic damage and death.  Cultivated tobacco plants produce 
nicotine.  The leaves are eaten by insects and kills them. The leaves of mopane trees 
contain high levels of tannins making the leaves distasteful to herbivores.  

 Thorns: this is a common term for a sharp structure found on plants for protection 
against herbivores. There are various types of sharp structures: 
o Prickles are modified extensions of the cortex and epidermis of a plant that shape 

into a sharp, needle-like structure, for example rose bushes. 
o Thorns are modified branches or stems that form hard, pointed and sharp ends that 

can pierce the skin of herbivores. Examples are acacia trees, kei apples and lemon 
trees. 

o Spines are modified leaves that have a cylindrically shaped hard and sharp point, 
for example aloes and cacti.  Spines also reduce water loss by the plant. 

 
X-ample Questions 
Question 1: 
The experiment below shows how shoots respond to light. Two shoots were used, both 
belonging to the same species of plant. The shoots were observed after a few days. 
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1.1. What is the aim of this experiment?      (1) 
1.2. Give the results of the experiment.      (4) 
1.3. Name the hormone responsible for the growth of the plant as shown by  
           shoot B in the diagram.        (1) 
1.4. Name three other plant hormones that play a role in the growth and  
           development of a plant.        (3) 
 
QUESTION 2:  8 minutes     (Taken from various sources) 
 
The pot plant in the diagram below was placed onto its side. After a day the stem started  
to grow upwards. 

 
 
2.1. Give the term used to describe this phenomenon.    (1) 
2.2. Provide a definition for the term.       (1) 
2.3. Which chemical substance is involved in this phenomenon?   (1) 
2.4. What is meant by the term apical dominance?     (2) 
2.5. How could you apply the theory of apical dominance to grow a thick hedge  

around your home?         (3) 
 
  



Plant Responses to the Environment 
 

Life Sciences X-Sheets 

   
  53 

X-ercise 
QUESTIONS 1 and 2 are based on the following diagram.  
The tip of an actively growing seedling was removed and then placed on one side of the 
stem as shown in the diagram below. The seedling was kept in a dark room.  
 

 
1.1. The following is the expected result of the investigation: 

A No further lengthening of the stem will take place 
B The stem will grow straight upwards 
C The stem will bend to the left 
D The stem will bend to the right 

 
1.2. This investigation could also be used to show the following: 

A Negative phototropism in plants 
B Geotropism in plants 
C That substances which promote growth are formed at the tip of the stem 
D That the tip of the stem is not necessary for the lengthening of the stem 

 
1.3 Which ONE of the following factors does NOT play a direct role in geotropism? 

A Gravity 
B Water 
C Auxin 
D Cell elongation 

 
1.4 Regular removal of the tips of a plant causes it to become thicker because... 

A it allows the plant to develop a shape that is suitable for reproduction. 
B the plant gets more light and air. 
C the fruit yield of damaged plants is higher. 
D apical dominance is eliminated. 
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1.5 Study the diagram below showing areas in the tip of a stem. 

 
 

The auxin concentration will be ... 
A higher at 3 than at 2. 
B higher at 2 than at 3. 
C the same at 2 and 3. 
D the same at 1 and 4.      
 

Answers to X-ercise questions: 
1.1. C 
1.2. C 
1.3. C 
1.4. D 
1.5. C 
 


