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Assessment Schedule – 2009  

Describe genetic variation and change (90459) 

Evidence statement 

Q Achievement Achievement with Merit Achievement with Excellence 

ONE 
(a) 

RrDd (in any order).   

(b) Punnett square accurately 
completed to show RrDd × RrDd 
cross. Gametes MUST be 
correct: RD, Rd, rD, rd. 

  

(c) Phenotypic ratio is: 
9:3:3:1 (or fractions acceptable) 
Regular venation deep lobed: 
Regular venation shallow lobed: 
Irregular venation deep lobed: 
Irregular venation shallow lobed. 
(Both ratios AND appearance are 
needed.) 
OR 
ALLOW Carry-over error COE – 
if 1(b) is incorrect but 1(c) gives 
the correct interpretation of F2. 

 
 

 

(d) Describes:  
Both terms: 
Phenotype is the appearance (how 
the alleles are expressed). 
Genotype is the actual alleles (that 
are present in the individual). 
 
OR 
Incomplete description but 
explanation given 
 
OR 
There are more genotypes than 
phenotypes. 
 

Explains that the phenotype is the 
expression of the alleles / trait, 
whereas genotype is the alleles present 
OR shows alleles as example to show 
understanding. OR there can be more 
than one genotype for the same 
phenotype creates the possibility of a 
different ratio. 
 
AND 
 
Important to relate PHENOTYPE to 
dominant / recessive for Merit 
(Eg A dominant allele is expressed 
whenever present ie RR is the same 
phenotype as Rr, (even though the 
genotypes are different) or 2 recessive 
alleles have to be present 
(homozygous recessive ) for 
phenotype to be expressed.  
 
‘Masking’ / ‘expressed over’ / 
‘hidden’ is acceptable as alternative 
to dominant but NOT ‘stronger’ or 
‘weaker’ 
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(e) Definition of true breeding or 
homozygous dominant for both 
traits. 
OR 
Describes the fact that Regular 
patterned veined / Deep lobed 
plants may be homozygous or 
heterozygous, so the first step is to 
identify which are which  
OR 
This can be done using the test 
cross which is breeding with the 
homozygous recessive plant / 
rrdd (irregular / shallow). 
OR 
Punnett squares to show test 
cross. 
NOT back cross. 

Explains that the test cross identifies 
heterozygous plants from homozygous 
plants, based on the phenotype of the 
offspring.  
Heterozygous parents will produce 
offspring that show recessive 
characteristics AND homozygous 
dominant parents will not. 
Explanation can be shown in 
annotated punnet squares. 
 
 

Continues from explanation, to discuss 
the fact some of the plants that are 
phenotypically correct COULD BE 
heterozygous for either or both of the 
characteristics and therefore capable of 
producing offspring that are irregular / 
shallow. The test cross is necessary to 
screen out the heterozygotes, leaving 
only seeds / plants which are 
homozygous dominant for both desired 
characteristics, which leads to the 
establishment of a true breeding 
population, eg must explain repeated 
crosses needed to remove 
heterozygotes OR state that it is 
LIKELY that plants are TRUE 
breeding (cannot state they ARE true 
breeding). 

TWO 
 

Describes any ONE of: 
What Happens. 
 
 
Independent assortment:  
When (homologous) pairs of 
chromosomes line up / separate 
randomly (either homologous or 
pairs acceptable), the arrangement 
is random. 
 
Segregation: The separation of 
chromatids.  
 
Crossing over: (Homologous) 
chromosomes come together in 
pairs (chromatids touch). The 
exchange of segments or parts or 
portions of a chromosome / genetic 
information occurs (NOT genes).  
A diagram showing crossing over 
is acceptable (labels not 
required). 

TWO descriptions 
 
Plus results of (TWO) processes: 
 
Independent assortment:  
This leads to different combinations of 
chromosomes in (daughter) cells or 
gametes.  
 
Segregation:  
Produces gametes with different allele 
combinations / gametes all being 
different. (must mention gametes). 
 
Crossing over:  
This leads to the recombining of 
genetic material of the two parents 
AND  
making chromatids / gametes unique. 
 
OR 
 
producing new combinations of alleles 
/ genetic information / characteristics . 
 
Accept a well-labelled diagram as 
contributing to a poorly worded 
explanation. 

As Merit plus: links all THREE 
processes together. 
 
Processes lead to genetic variation 
through existing genes producing new 
combinations of alleles OR 
characteristics OR unique gametes. 
 
 
 
. 
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THREE 
 

Describes any TWO of: 
• Population bottleneck – is a 

significant reduction in the size 
of a population (due to a 
catastrophic effect).  

 
• Founder effect – when a small 

group (of individuals) breaks off 
from a larger population and 
establishes a new population.  

 
• Genetic drift – chance or 

random changes in the 
frequencies of alleles (eg one or 
more alleles lost or fixed). 

 NOT loss of genes, NOT gene 
pool change. 

 
OR describes ONE of three terms 
above  
AND links Takahe as example of 
PB and Tuatara as example of FE. 

Explains BOTH: 
 
Population bottleneck AND founder 
effect includes:  
• both PB and FE include small 

numbers of individuals. 
• PB small number result from 

survival whereas FE small numbers 
result from break off (migration).  

 
OR Explains either of these correctly 
AND Genetic drift in the small 
populations. 
 
Must use takahe (PB) and why  
and tuatara (FE) and why. 
 
Note: 
GD acts AFTER PB or FE ON the 
small population. 
 

Compares the TWO PLUS genetic 
drift: 
Links all 3 (PB, FE and GD) 
Loss of variation is likely to occur in 
both cases. 
Chance change in allele (NOT gene 
frequency) frequency because gene 
pool small in both populations. 
Eg, the particular alleles may not be 
representative of the original 
population / fewer alleles in both 
populations. 
Must use takahe and tuatara as 
examples. 
 
 
 

 
 
 
Judgement Statement  

Achievement Achievement with Merit Achievement with Excellence 

Note: Lower case a, m, e may be used throughout the paper to indicate contributing evidence for overall grades for 
questions. Only the circled upper case A, M and E grades shown at the end of each full question are used to make the 
final judgement. 

2 A 2 M + 1 A 2 E + 1 A 

 


