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9   Marking scheme: End-of-chapter test 
 

1 Copy and complete the following account of cloning in plants. 

 Many species of plants can carry out a form of asexual reproduction called vegetative  

propagation. Since the plants produce offspring as a result of cell division by mitosis  

they are genetically identical to the parent plant, and each other. For example,  

strawberry plants reproduce asexually, producing overground stems called runners,  

which form new plants at intervals along the stem. The elm tree reproduces asexually  

by growing new trees from the roots of the parent, in a process called suckering.  

Commercial cloning of plants can also be carried out. Small pieces of plant tissue,  

called explants, are grown by tissue culture techniques. The best tissues to culture are  

those which are actively dividing, called meristematic tissues. Cells of these tissues  

retain the ability to develop into different types of plant cells: they are known as totipotent.  

Growth is encouraged by the use of plant growth substances, such as auxin and cytokinin.  

It is important to avoid contamination with microorganisms during the handling of the plant 

tissues, so sterile/aseptic techniques are used.   [11] 

2 a Produces large numbers quickly; 

 all genetically identical so will have required desirable characteristics; 

 can be produced independent of season; 

 don’t take up much space; 

 (allow any other sensible suggestion). [Max. 3] 

b Genetically identical; 

 So may be vulnerable to new pathogen / all will be killed if new pathogen appears. [2] 

c i Odd number of sets of chromosomes; 

  cannot form homologous pairs; 

  during meiosis (allow ref. to problems during meiosis); 

  does not form seeds. [Max. 2] 

ii Ref. to sterile conditions / aseptic techniques; 

 example of aseptic technique; 

 remove small piece of plant tissue / meristem / bud (or ref. to formation  

of protoplasts); 

 growth on nutrient medium; 

 ref. to Murashige and Skoog medium; 

 use of plant growth regulators / named growth regulator; 

 ref. to auxin : cytokinin ratio; 

 incubation in light; 

 formation of callus / mass of undifferentiated cells; 

 rooting; 

 plantlets; 

 subdivision. [Max. 5] 

3 a Reproductive cloning is used to produce a complete animal; 

  non-reproductive cloning just produces cells. [2] 

b i Undifferentiated cells; able to divide and form specialised cells;  

  totipotent / pluripotent. [Max. 2] 

ii Stem cells placed in body / pancreas of person with diabetes; cells differentiate  

to become islet beta cells / produce insulin. [2] 

c The sheep that provided the udder cell. [1] 

d (Serious) health problems / premature aging. [1] 


