3.5.2 Responses in the Flowering Plant
H. 3.5.5 Auxins

H. 3.5.6 Plant Growth Regulators
	At the end of this section you should be able to …
	Y
	N

	Tropisms: define the following:
	
	

	Phototropism
	
	

	Geotropism
	
	

	Thigmatropism
	
	

	Hydrotropism
	
	

	Chemotropism
	
	

	Give examples of phototropism and geotropism
	
	

	Define a growth regulator
	
	

	Describe its transport through the vascular system
	
	

	Explain what is meant by a growth promoter and growth inhibitor 
	
	

	Describe the combined effect of a growth promoter and growth inhibitor
	
	

	Name four methods of anatomical or chemical adaptation that protect plants.
	
	

	Contemporary Issue
	
	

	Explain the use of plant regulators: any 2 examples
	
	

	Mandatory Activity
	
	

	Investigate the effect of I.A.A. growth regulator on plant tissue
	
	

	H. 3.5.5 Study auxin as an example of a plant growth regulator under the headings of production site(s), function and effects
	
	

	H. 3.5.6 Explanation of mechanism of plant response to any one external stimulus
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Responses in the flowering plant (Summary)
Growth regulation
The growth of a flowering plant can be controlled by external and internal factors.

External factors:  light intensity, day length, gravity, temperature.

Internal factors that regulate these responses is the production of a series of chemicals called growth regulators in regions of the plant called meristematic regions.
Examples of meristematic regions: apical meristems e.g. root tip and shoot tip
Tropism: A tropism is a change in the growth of a plant in response to a stimulus.

Positive tropisms : Growth towards stimulus

Negative tropisms: Growth away from stimulus 

· Phototropism: A change in the growth of a plant in response to light
· Geotropism: A change in the growth of a plant in response to gravity
· Thigmotropism: A change in the growth of a plant in response to touch
· Hydrotropism: A change in the growth of a plant in response to water
· Chemotropism: A change in the growth of a plant in response to chemicals
Tropisms allow plants to obtain more favourable growing conditions: 

 Phototropism

· Stem grows towards light

· More favourably positioned to photosynthesise.

Geotropism

· Roots grow towards gravity

· They can penetrate into the soil for better anchorage and absorption
Growth Regulators
·  Chemicals which control the growth of a plant.

· Produced in small amount in the meristems of plants

· Transported in the vascular tissue (xylem and phloem)
Different combinations of regulators bring about different effects.
The effects of regulators depend on their concentration i.e. the same regulator can have different effects at high or low concentrations.
Their effect depends on the location of the plant in which they are acting i.e. the same concentration of plant regulator can have opposite effects in the stem and root.

 IAA (Indole Acetic Acid)

 At low concentrations, IAA causes roots to grow. High concentrations inhibit root growth.

 Low concentrations inhibit shoot growth. At high concentrations, IAA causes shoots to grow. 

Different regulators interact in different ways. Some regulators support each other to produce a greater effect (Synerginism).

 Others interfere with each other and their combination may have no effect (Antagonism )

e.g. Absissic acid causes dormancy in buds and gibberellins break the dormancy.

Some regulators promote growth e.g auxins are growth promoters 
Others inhibit growth e.g ethane and abscisic acid are growth inhibitors 
Anatomical adaptations
· Enclosed by a physical barrier e.g. epidermis or bark

· Cuticle

· Thorns

· Shortage of water causes guard cells to shrivel, closes stomata, reduces loss of water
Contemporary Issue

Use of plant regulators: any 2 examples

Plant growth regulators can be produced outside of plants by artificial or synthetic methods.

1. Rooting powders

Contain a synthetic growth regulator such as NAA (naphtylacetic acid). This stimulates rapid root formation on stem cuttings.

Horticulturalists use NAA to produce roots on cuttings more quickly than would normally be the case.

2. Tissue culture

In tissue culturing pieces of plant material are grown to form entire new plants.

If a piece of plant tissue is grown in a high auxin concentration, it will develop into a mass of similar, undifferentiated cells (called a callus).

By adding different concentrations of auxins, the mass of cells can be stimulated to form roots, shoots or an entire plant.

3. A synthetic auxin is used as a synthetic weedkiller ( 2,4-D)

4. Ethene is sprayed on fruit to promote ripening.

[image: image2.png]4 Light_ Growth proceeds in proportion

o ausin concentration
Coleoptile | (



H.3.5.5 Auxins
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H. 3.5.6 Mechanism of plant response to light:

· Plant illuminated from one side

· Auxin moves away (diffuses) from the light towards the shaded side of the stem

· Greater auxin concentration on the shaded side 

· Greater cell elongation on the shaded side

· Uneven elongation

· Stem bends towards light


INVESTIGATE THE EFFECT OF I.A.A. GROWTH REGULATOR ON PLANT TISSUE

PROCEDURE

1. I labelled 8 petri dishes and 8 bottles.

2. I added 10 cm3 of the IAA solution to the first bottle.

3.  I added 9 cm3 of distilled water to each of the next seven bottles.

4. I removed 1cm3 of the IAA solution from the first bottle and add it to the second bottle. 

5. I removed 1 cm3 of solution from the second bottle and add it to the third bottle

6.  I repeated this serial dilution procedure for the fourth fifth, sixth and seventh bottles (using a different dropper each time).

7. I discarded 1cm3 of solution from the seventh bottle so that each bottle now contains 9 cm3 of solution. 
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I fitted a circular acetate grid inside the lid of each dish.

9. I placed five radish seeds in each dish as shown in diagram.

10. I placed a filter paper and cotton wool on top of the seeds in each dish.

11. I added each solution to its matching dish

12. I stood the dishes vertically on their edge,(to ensure the roots grow down). 

13. I placed the dishes in the incubator for 2-3 days @ 250C. (allow germination).

14. I measured the length of the roots and shoots of the seedlings in each dish and recorded

15. I calculated the percentage stimulation or inhibition of  root and shoot growth in each dish using the following formula:

16. I drew a graph of percentage stimulation and inhibition of root and shoot growth against IAA concentration
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NOTE


The 8th bottle acted as a control





 Percentage stimulation/inhibition 





 = (Average length – average length of control) x 100


                      Average length of control
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