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Cauliflower Cloning

Students’ Sheet

Introduction
Cloning plants is an important conservation technique, used to help conserve and re-populate rare and endangered species of plants. It is also used in the commercial propagation of many food crops including potatoes, bananas and oil palms. This technique is adapted from one developed for plant scientists to use in the field where-ever they are in the world, rather than waiting until a ‘clean lab’ can be found. It is frequently used by the Royal Botanic Gardens Kew to clone and rescue endangered plants. 

Using the aseptic (sterile) technique you will take a small part of a cauliflower ‘flower’, called an ‘explant’ to clone and create an entire new plant, complete with leaves and roots. 
Cleanliness is very important in this procedure, and before you start you should wash your hands with soap and water.



Safety 
· Safety Glasses to be worn at all times.
· Sodium Dichloroisocyanurate (SDICN) is toxic and a bleach that removes colour from clothing.
· Wear protective apron /lab coat and gloves when handling bottles containing the sterilant as caps may leak. 

· Do not inhale the chlorine vapours from the SDICN.
· Beware sharp instruments. 



Instructions  
Preparation 

1) Place your forceps in a jar of sterilising solution (labelled SDICN).

2) Clean the bench and wipe down the surface with a small amount of 70% ethanol on a paper towel - your teacher may have already done this for you.

3) Collect a small (10-15mm³) ‘mini-floret’ of cauliflower and place in a petri dish

4) Using a scalpel carefully cut the mini-floret lengthways into small 3-5mm³ pieces. These are your ‘explants’

Sterilisation of explants

5) Use the pre-sterilised forceps to pick up your explants and place them in the jar of SDICN to sterilise. Put the lid on, and swirl the jar gently for 5 seconds

6) Every 2-3 minutes swirl the jar gently for 5 seconds. Repeat until 15 minutes have passed 

Transferring to medium

7) Carefully strain the liquid from the jar into a waste beaker. Use the forceps to stop the explants falling into the beaker. Put the forceps back in the jar with the explants.
8) Take lid off your vial containing agar plant growth medium. Put the lid face down on a clean tile

9) Use the forceps to pick up an explant from jar and transfer it to the agar vial, pressing the stalk end into the medium slightly. Replace cap and use a permanent marker to label with your name and the date. Try not to lean over your working area, to minimise contamination.
Incubate and observe 

10) Incubate in warm lab near to window or light bank. Examine each culture weekly –  greening of the explant and growth should be visible within 10 days.
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Micropropagation for Conservation of Plant Biodiversity 

Plant tissue culture techniques have been used at the Royal Botanic Gardens, Kew to save critically endangered plants from biodiversity hotspots. One example is Cylindrocline lorencei (in the Asteraceae, the daisy family), a species from Mauritius that is extinct in the wild. Tiny cuttings were taken from plants grown from the last few seeds and propagated to produce many clonal plants in the laboratory. Plants have now been repatriated to Mauritius for possible re-introduction.

 SHAPE 



Questions

1. Describe how the steps used in this procedure prevent contamination. 

2. Explain the purpose of the following ingredients in the plant growth medium:

· sucrose

· kinetin
· Murashige and Skoog medium

· agar

· SDICN (Milton)

3. What (in this context) is a clone? In what other ways is the word 'clone' used in biology?

4. Why is it necessary to place the explants in the vials in a well-lit area?

5. What are the advantages of using this method to cultivate new plants?

6. What are the disadvantages of using this method to cultivate new plants?
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