
 
 
 

 
 
 

PLANT HORMONES        12 AUGUST 2015 

Section A: Summary Notes  
Growth is the increase in 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  

 cell enlargement 

 apical dominance 

 formation of adventitious roots in cuttings  

 development of flowers and fruit  

 abscission (breaking off) of leaves and ripe fruit  

 tropism in plants 

Other plant hormones:  

Gibberellins:  
 cause elongation of internodes in stems  

 development of flowers  

 sprouting of buds  

 germination of seeds  

 increase fruit size 

Abscisic acid:  
 brings about dormancy by inhibiting 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)  

 

  



 
 
 

 
 
 

Weed control 
 

 some synthetic herbicides (weed killers)contain high concentrations of auxins that accelerate the metabolism of 

broad-leaved dicot weeds and therefore stimulate growth 

 these weeds grow so fast that their water absorption and food production are insufficient 

 the plants weaken and die 

 farmers can therefore successfully destroy dicot weeds growing among narrow monocot crops (wheat, corn, 

oats) because the narrow-leaved crops are not harmed by the herbicides 

 

Phototropism (Photo = light)  

 
Phototropism is the growth movement of a plant in response to 

light stimulus. When the stem of a  

plant grows towards a unilateral (one-sided) light stimulus, it is 

positively phototrophic.  

Auxins move to the dark, shaded side and stimulates cell 

elongation in that part of the stem. Cell  

elongation occurs more rapidly on the dark side because of 

the higher concentration of  

auxins. The stem bends towards the light stimulus.  

 

 

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), auxin is drawn  

to the lower half of the root by the force of gravity. A high auxin 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. The high concentration of auxin on the 

ventral (bottom)end stimulates cell division and elongation in STEMS thus the stem would grow upwards 

 

 

 

 

 

 

 

 

 

 

  



 
 
 

 
 
 

PLANT DEFENCE MECHANISMS 
 plants are also exposed to a variety of enemies etc. Insects, herbivores, pathogenic microorganisms 

 they defend themselves either chemically or mechanically 

 

1. Chemical defence 
Chemical defences: plants produce chemicals called phytoecdysteroids to defend against insects. The chemicals 

are usually very distasteful or poisonous . 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 kill them. The leaves of Mopani trees contain high levels of tannins making the leaves 

distasteful to herbivores. 

 

2. Mechanical defence 

 
Thorns: this is a common term for a sharp structure found on plants for protection 

against herbivores. There are various types of sharp structures:  

 Prickles are modified extensions of the cortex and epidermis of a plant that 

shape into a sharp, needle-like structure, for example, rose bushes.  

 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 

apple and lemon trees.  

 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. 

 

Section B: Practice Questions
 

Question 1 
The pot plant in the diagram below was placed onto its side. After a day the stem started  

to grow upwards.  

 

 

 

  

  

 

 

 

 

 

 

1.1. Give the term used to describe this phenomenon.         (1)  

1.2. Provide a definition for the term.           (1)  

1.3. Which chemical substance is involved in this phenomenon?        (1)  

1.4. What is meant by the term apical dominance?         (2)  

  



 
 
 

 
 
 

Question 2     
        

A group of Grade 12 learners wanted to investigate the effect of light coming from one direction on the growth of shoots. 
They planted some wheat seeds in two seed trays and allowed it to germinate. When young shoots appeared above the 
soil level, the shoots were exposed to light from all directions for three days. After three days, the trays received different 
treatments as follows: 

Tray A: The shoots were exposed to light from all directions. 
Tray B: The shoots were exposed to light from one direction only. 

The diagrams below show the effects of these treatments. Study it and answer the questions that follow. 

 
 
 
 
 
 
 
 
 
 
 
 
 

2.1.  Formulate a hypothesis for the investigation above.     (2) 
2.2.  Explain why it was important to include tray A as part of this investigation.  (2) 
2.3.  State ONE conclusion that may be drawn from this investigation.   (2) 

 
A third tray (C) was set up in a similar way as tray A and tray B. The tips of the shoots were covered with aluminum foil. 
The diagram below shows the appearance of the shoots at the start and after being exposed to light from one direction 
only. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.4.  What conclusion can you draw from the results obtained in tray C?   (2) 
 

 



 
 
 

 
 
 

 
Question 3      
 
A learner investigated the effects of two plant growth substances, gibberellins and auxins, on apical dominance. The 

apical buds of nine pea plants of the same species, age and height were removed. These plants were then divided 

equally into three groups. In each group the cut surface of the remaining  

shoot (growing stem) of the pea plants was treated in one of the following ways:  

Group 1: Coated with a paste containing gibberellins of the same concentration  

Group 2: Coated with a paste containing auxins of the same concentration  

Group 3: Coated with a paste only (containing no plant growth hormones)  

The hormones diffuse into the plant until no more hormones remain in the paste. The treated plants were all grown under 

the same conditions in the laboratory. The length of the lateral branches of each plant was measured after every two days 

for a period of 12 days. Measurements were taken at the same time for  

all treated plants and the average for each group was calculated. The results of the investigation are shown in the graph 

below.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1  State ONE function of the gibberellins that led to the results obtained in the investigation.  (1) 

3. 2  Calculate the difference in the average length of the lateral branches between the plants treated with gibberellins 

and the plants treated with the paste only on the 8th day after the treatment. Show ALL working.    

         (3) 

3. 3  State TWO ways in which the reliability of the investigation could be increased.    (2) 

3. 4  Use the results to explain the effect of auxins on the growth of the lateral branches.   (4)  

Question 4  
Answer and the questions below after studying the experiment described on the next page. 
 
4.1. What is the aim of this experiment?         (1) 
4.2. Give the results of the experiment.         (4) 
4.3. Name the hormone responsible for the growth of the plant as shown by shoot B  

in the diagram.            (1) 
4.4. Name two other plant hormones that play a role in the growth and development  

of a plant.            (2) 
 
 



 
 
 

 
 
 

Experiment 
Two shoots were used, both belonging to the same species of plant. The shoots were observed after a few days. 
 

 
 

Question 5  
Sipho did an investigation in his laboratory to look at the effect of different concentrations of auxins on cell elongation in 
coleoptiles (young stems). He used the following procedure: 

 Fifteen coleoptiles from one species of oat plants were used. 

 All coleoptiles used were the same length. 

 The tips of twelve coleoptiles were cut. 

 These coleoptiles were put into four groups (A, B, C and D). Each group of three coleoptiles was injected with 
a different concentration of auxin as shown in the table below. 

 The last group (E) was used as the control in which the coleoptiles were not injected with auxin and tips were 
not cut. 

After four days the length of the coleoptiles in each group were measured and an average was calculated 

 

 Treatment  

Group Tip (present/absent) Concentration of auxin 
injected (arbitrary units) 

Average length of 
coleoptiles (mm) 

A Absent 1 36 

B Absent 2 60 

C Absent 3 32 

D Absent 4 24 

E Present 0 30 

 
5.1. Formulate a hypothesis for the investigation above.       (3) 
5.2. Suggest why Sipho cut off the tip of each coleoptile before he injected them with auxin.   (2) 
5.3. Apart from the factors that were kept constant, state ONE other factor that Sipho shouldhave kept constant in all 

the groups.            (1) 
5.4. What conclusion can be drawn from the results, on the effect of auxin concentration on cell elongation in the 

coleoptiles?            (4) 
 

 
 

  

Tip of shoot covered with a tin foil cap. 
Seedling then illuminated from the 
right 

Sides of shoots covered with a tin foil 
sleeve. Shoot then illuminated from the 
right 



 
 
 

 
 
 

Section C: Solutions 

Question 1  
1.1. Negative geotropism            (1)  

1.2. The growth movement of a plant when stimulated by gravity.      (1)  

1.3.  auxin              (1)  

1.4. When the growth point(apical bud) at the tip of the stem grows upwards and development   

 of the auxillary buds on the lateral branches is inhibited        (2) 
 

Question 2 

 2.1 Shoots will grow towards the light  OR Shoots will grow awayfrom the light OR 

Light has no influenceon the shoot        (2) 

2.2  It is the control - To verify the results of the experiment./To allow for 

one variable only.           (2) 

2.3 Shoots grow towards the source of light        (2) 

2.4 The auxinsthat make the shoot to grow towards the light is in the tips of the shoots  (2) 

 

Question 3 

3.1 Cell elongation in the coleoptile will increase/ decrease/remain the same/differ as the auxin 

concentration increases/decreases/differs        (3) 

3.2 It removes the effect of the auxins produced at the tip as there can be varying concentrations 

produced by each plant.          (2) 

3.3 Type of soil/amount of water/light intensity/temperature/ size of pot/environmental conditions (any 1) 

              (1) 

3.4 Increasing the concentration of auxin results in an increase in the cell elongation up to an optimum 

concentration then it starts inhibiting/decreasing the cell elongation    (4) 

Question 4 

4.1. Gibberellins stimulates cell elongation/cell enlargement/ growth in stems/elongation of internodes  

(Mark first ONE only)            (1) 

4.2.    (120 – 80)mm = 40 mm          (3) 

4.3. Increase the number of plants used in each treatment  

Repeat the investigation 

Increase the period of the investigation 

   (Mark first TWO only)               Any   (2) 

4.4. Auxins diffused from the paste into the plants 

inhibiting growth of the lateral branches 

Once all the auxins were used up from the paste the growth of the lateral branches increased  

               (4) 



 
 
 

 
 
 

Question 5 

5.1. Cell elongation in the coleoptile will increase/ decrease/remain the same/differ as the auxin 

concentration increases/decreases/differs        (3) 

5.2. It removes the effect of the auxins produced at the tip as there can be varying concentrations 

produced by each plant.          (2) 

5.3. Type of soil/amount of water/light intensity/temperature/ size of pot/environmental 

 conditions (any 1)           (1) 

5.4. Increasing the concentration of auxin results in an increase in the cell elongation up to an optimum 

concentration then it starts inhibiting/decreasing the cell elongation    (4) 

 

 


