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 Before we start with meiosis we must review the 
structure of the chromosome.

 Please go back and review it as it is crucial to your 
understanding.

 Remember that during cell division, both mitosis 
and meiosis, the chromatin network unwinds.

 It is visible as single strands of chromosomes.

So lets quickly review this structure.



Each chromosome is 
made up of 2 
chromatids and a 
centromere.

The 2 chromatids are 
held together by the 
centromere.

Each chromosome 
contains small portions 
of DNA called the genes.

Structure of Chromosome



 The human body is made up of  a large number of 
cells.

 As you know the body is made up of 2 types of cells.

 These twp types are…

1. Body cells and

2. Sex cells

 Body cells are also known as somatic cells.  

These are all cells in the body for example the cells 
of the skin, lungs, liver etc.

 However somatic cells does not include the sex 
cells.



 The sex cells are known as the gametes.

 There are 2 types of gametes .

 These are the egg and sperm cells.

 Each organism has a unique number of 
chromosomes.

 For example every horse will have a specific 
number of chromosomes that is different from 
the number of chromosomes of a donkey.

 Both the somatic cells and gametes have a 
specific number of chromosomes.



TERM:

Gametes

DEFINITION:

Is another word for sex 
cells.

USE IN SENTENCE:

The gamete found in the 
human female is called the 
egg or ovum.

Gametes



TERM:

Somatic cells

DEFINITION:

These are normal body 
cells.

USE IN SENTENCE:

All the other cells in the 
body are called somatic 
cells.

Somatic Cells



How many chromosomes are there in your body?



 There are 46 single chromosomes

OR

 23 pairs of chromosomes

These numbers are extremely 
important!!!

Remember it!!!!



 Now lets look at the arrangement of chromosomes 
especially the human body.

 Chromosomes are arranged in pairs.  

 In the human body there are 23 pairs.

 There are 22 pairs of different chromosomes called 

autosomes.

 And then a pair of  sex chromosomes called the 

gonosomes.

 This arrangement can be seen on a karyotype.

As shown on the next slide.



Karyotype showing arrangement of Chromosomes



 A karyotype is the number 
and appearance of 
chromosomes in the nucleus.

 From the karyotype you can 
see that the chromosomes 
are paired and numbered.

 The autosomes are 
numbered from 1 to 22.

 Look at the 23rd pair, 

that is the gonosome.

 Look at each pair of 
chromosomes.

Karyotype



 The chromosomes making 
up the pair are identical to 
each other.

Now lets pay some 
attention to pair 23.

 This is the gonosome.
 In this karyotype the pair 

of chromosomes are not 
identical.

 This is then a karyotype of 
a male.

 This  pair is made up of a 
X and Y chromosome.

Karyotype of a Male



Lets look at this 
karyotype .

Look at chromosome 
pair 23.

 This pair is identical.
 That means that it is 

made up of 2 X 
chromosomes.

 Therefore this is a 
karyotype of a 
female.

Karyotype of a Female



 It is important to remember that each somatic cell 
in the body has the same arrangement of 
chromosomes as shown in the karyotypes.

 So you can see that in females the somatic cells 
have  44 chromosomes  plus XX chromosomes 
and 

Males have 44 chromosomes and XY 
chromosomes.

We can see that there are two sets of 23 different 
kinds of chromosomes.



 23 from your mother 
and 23 from your 
father.

 Therefore 23 of 
maternal origin and 
23 of paternal origin.

 Such a pair of 
chromosomes are 
called homologous 
pair of chromosomes.

Karyotype



 Since there are 2 sets of chromosomes we say 

that the somatic cells have a diploid number 

of chromosomes.

Diploid is represented by 2n.

 2n number is 46.

Now lets look at the gamete.



We can see here that 
there is only 1 set of 
chromosomes. 

We say that gametes 

have 23 single 
chromosomes .

 This is a haploid 
number of 
chromosomes.

Haploid is represented 

by the symbol n.



TERM:

Karyotype

DEFINITION:

Is the number and 
appearance of 
chromosomes in the 
nucleus

USE IN SENTENCE:

A karyotype can be used to 
detect any genetic 
diseases.



TERM:

Haploid

DEFINITION:

Refers to having just one 
set of chromosomes.

USE IN SENTENCE:

Gametes have a haploid 
number of chromosomes.



TERM:

Diploid

DEFINITION:

Having a double set of 
chromosomes

USE IN SENTENCE:

Somatic cells have a diploid
number of chromosomes.



TERM:

Autosomes

DEFINITION:

All the chromosomes 
except the sex 
chromosomes.

USE IN SENTENCE:

In a karyotype there are 22 
pairs of autosomes.



TERM:

Gonosome

DEFINITION:

These are the sex 
chromosome

USE IN SENTENCE:

In a female the gonosome 
is XX.



Meiosis is a type of cell division in which 1 cell 

divides to form 4 cells.

 These 4 cells are different from each other and the 
original cell.

 These 4 cells also have half the chromosomal number 
of the original cell.

 Meiosis occurs in both plant and animal cells.
 It results in the formation of gametes.
 Therefore in plants meiosis will occur in the anther to 

produce the pollen grains.
 It would also occur in the ovary of plants to produce 

the egg cells.



 In a human female meiosis occurs in the 

ovary during the process of oogenesis to 

produce the egg cell.

 In a human male it occurs in the testes
during the process of spermatogenesis

to form spermatozoa.

 These gametes have half the number of 
chromosomes as the original cell.



 So that when fertilization occurs the 

zygote that is formed will be 

diploid.

 Because the haploid sperm fuses with the 
haploid egg.

 The zygote then divides by mitosis to form a 
multicellular adult.



 In  some lower order 
organisms meiosis 
occurs immediately 
after fertilization.

 This occurs in the 
kingdom Protista.

 As we can see from 
the life cycle alongside 
that fertilization 
results in  a diploid 
zygote. Life cycle showing the role

of Meiosis



Once the zygote is 
formed meiosis 
occurs.

This ensures that the 
chromosome 
number of the new 
individual will be 
haploid. Life cycle showing the 

role of Meiosis



Meiosis occurs in 2 
phases.

 These 2 phases are 
meiosis I and meiosis 
II.

During meiosis I the 
nucleus of the parent 
cell divides and forms 
2 cells with half the 
number of 
chromosomes as the 
parent cells.  

Meiosis I and II



Each of these cells 
have different 
genetic material.

During meiosis II 
each of these 2 
daughter cells then 
divide and form 2 
cells each.

Meiosis I and II



Meiosis and the Life Cycle

Meiosis plays an important role in the lifecycle of 
some plants.

 It allows for an alternation of generations.

 These plants have 2 generations .

 These are the …

1. Gametophyte generation and

2. Sporophyte generation.

 Meiosis allows for the sporophyte generation 
to alternate with the gametophyte generation.



Lets look at a life cycle to 
look at the role that 
meiosis plays in this 
lifecycle.

 From the lifecycle 
alongside we can see 
the following…

 The gametophyte gives 
rise to the sperm and 
egg.

 The sperm and egg is 
haploid.

 These undergo 
fertilization to produce 
a diploid zygote.

Alternation of Generations



 The zygote then 
undergoes mitosis to 
produce a diploid 
sporophyte generation.

 The sporophyte 
generation then 
undergoes meiosis 
produce haploids 
spores.

 It  is important to note 
the role that meiosis 
plays in ensuring that a 
gametophyte 
generation gives rise to 
a sporophyte 
generation.

Alternation of Generations



 Fertilization is 
responsible for the 
change from a haploid 
to diploid phase.

Meiosis is responsible 
for taking the 
sporophyte 
generation to the 
gametophyte 
generation. Alternation of Generations



Now lets look at the process of meiosis.

Meiosis I

During meiosis I one cell divides to form 2 cells 
that are genetically different from each other and 
with half the number of chromosomes  of the 
original cell.

We shall discuss it under 5 phases

These are as follows…



a) Interphase

b) Prophase

c) Metaphase

d) Anaphase

e) Telophase

Now lets look at each of the these phases in detail.



a) Interphase…

 Interphase is preparation
for meiosis I.

 The DNA replicates.

 Therefore the genetic 
material in the 
chromatin network is 
doubled.

 This means that the 
chromosome becomes 
double stranded.



b) Prophase I

 The nuclear 
membrane begins to 
disappear.

 The nucleolus also 
starts to disappear.

 The chromatin 
network unwinds.

 The chromosomes 
becomes visible as 
single chromosomes.



 The centrosome 
splits.

 The centrioles move 
to the opposite poles.

 The process of 
crossing over also 
occurs during 
prophase I.

It occurs in the 
following way…



The Process of Crossing 
Over

 2 chromosomes come 
to lie next to each 
other.

 These are now called a 
homologous pair.

 In the homologous pair  
one chromosomes is   of 
maternal origin and the 
other is of paternal 
origin.

Homologous Pair



The homologous 
chromosome is 
made up of 4 
chromatids.

They are also called 

a bivalent.

Homologous Pair



Now one chromatid 
of each 
chromosome 
overlaps with the 
chromatid of the 
other chromosome.

The point of crossing 
over is called the 
chiasmata or the 
chiasma.



 The chromosomes now 
separate.

 Each chromosome now 
has genetic material of 
the other chromosome.

 From the diagram we 
can say that the 
chromosome is made 
up of 1 original 
chromatid and one 
chromatid with genetic 
material from the 
homologue partner. Homologous pair after crossing 

over



Crossing over is very important because…

1. It results in an exchange of genetic material.  
Therefore each chromosome has genetic 
material from each parent.

2. This means that the gametes will be different 
from each other.

3. Therefore we can say that crossing over is 
responsible for variation.



c) Metaphase I…

 Spindle fibers are 
formed.

 They are attached
to the 
chromosomes.

 The homologous 
pair comes to lie 
at the equator.



d) Anaphase I

 During this phase 
the spindle fibers 
shorten.

 As the spindle fibers 
shorten the 
chromosomes are 
pulled apart.

 So whole 
chromosomes move 
to the opposite 
poles.



e)  Telophase I

 There are groups of 
chromosomes at each 
pole.

 This results in 
formation of  a 
nucleus at each pole.

 The cytoplasm starts 
to divide forming a 
cleavage furrow.

Telophase I



This will result in 2 
cells.

Each new cell has 
half the amount of 
chromosomes and 

The cells are 
different from each 
other and the 
original cell, because 
their genetic 
material is different.

Telophase I



Now meiosis II will begin.

Meiosis II is just like mitosis.

 Each of the 2 cells produced during meiosis I will 
now undergo meiosis II.

However we will only look at one of these 2 cells.

Meiosis II starts with Prophase and has the 
remaining 3 phases as in meiosis I.

 But there is no interphase.

Now lets look at the changes that occur during 
meiosis II.



Prophase II

 Chromosomes are 
distinct.

 The 2 chromatids are 
visible.

 The centrioles move 
to the opposite pole.

 The nuclear 
membrane starts to 
disappear.



Metaphase II

Now single 
chromosomes align 
themselves at the 
equator.

Spindle fibers attach 
to the 
chromosomes.



Anaphase II

 The spindle fibers 
shorten, pulling the 
chromatids apart.

 The chromatids move 
to the opposite poles.

Now what we must 
remember is that 
each chromatid is 
actually a single 
stranded 
chromosome.



 This is possible because of  DNA replication that 
took place in Interphase I.

 Therefore the chromosomes at the start of 
prophase II were double stranded.



Telophase II

 There are now 2 
groups of 
chromosomes one at 
each pole.

 These groups of 
chromosomes would 
go on to form the 
nucleus of each cell.

 Then the cytoplasm 
divides to form 2 
cells.



 The same happens in the other cell.

 So now the 2 cells have undergone meiosis II and 
produced 2 cells each.

 There are now four cells.

 Each cell is genetically different from the other
and each cell has half the number of 
chromosomes as the original parent cell.



Importance of Meiosis…

 It ensures that the chromosome number of 
organisms does not change.

 In other words during fertilization the 
chromosomal number of organisms is not 
doubled.

 It does this by ensuring that the diploid cells in 
the sex organs can produce haploid sex cells.

 This is called the halving effect.



 So that when these haploid gametes undergo 
fertilization they would produce diploid zygote.

 This is called the doubling effect.

 The diploid zygote would grow into a diploid 
adult.

 The chromosomal number has not changed.



 Please look at meiosis I and II in your text book.

Can you pick out the differences between meiosis I 
and II?



 Tabulate 6 differences between meiosis I and II.



MEIOSIS I MEIOSIS II

1.  Crossing over occurs in    
prophase I

1.  No crossing over in 
prophase I

2.  Whole chromosomes 
are arranged at the 
equator.

2.  Single chromosomes are 
arranged at the equator.

3.  During anaphase I whole 
chromosomes are pulled 
to the opposite poles.

3.  During anaphase II 
single chromatids are 
pulled to the opposite 
poles.



MEIOSIS I MEIOSIS II

4.  The chromosome
number is halved.

4. The chromosome 
number remains the 
same.

5.  Chromosomes are 
double stranded in all 
phases.

5.  Chromosomes are single 
stranded in all phases.

6.  2 new cells have half the 
chromosome number as 
the original cell.

6.  2 new cells that are 
formed have the same
chromosomal number as 
the original cell in 
prophase II.



TERM:

Crossing over

DEFINITION:

Process involving the 
exchange of genetic 
material between members 
of the homologous pair.

USE IN SENTENCES:

Crossing over brings about 
variation.



TERM:

Homologous pair

DEFINITION:

Refers to a pair of identical 
chromosomes, one of 
paternal origin  and one of 
maternal origin.

USE IN SENTENCE:

During prophase I  of 
meiosis the chromosomes 
arrange themselves in 
homologous pairs.



TERM:

Variation

DEFINITION:

Refers to the variety of 
appearance shown by 
organisms of the same 
species.

USE IN SENTENCE:

Variation would ensure the 
survival of the species.



 Meiosis results in genetic variation.

 This means that all the cells produced during meiosis 
are genetically different from each other.

Lets see why.

1. During crossing over there is an exchange of genetic 
material.

2. During metaphase I, chromosomes are randomly 
arranged along the equator.  This tells us that the 
paternal and maternal chromosomes are mixed, so 
that when the chromosomes separate during 
Anaphase I there is no pattern in which they move 
to the opposite poles.



3. The same applies to metaphase II.

4. Sperm cells produced by the male parent are 
different form each other.

5. The egg cells produced by the female parent are 
also different from each other.

6. Therefore the offspring produced from the 
parents will not be alike, except for identical 
twins.



Reasons for variation is a very common 
question it can come out as an essay or asked 
as short questions.

Please study it well!!!!



1. It results in the formation of haploid gametes 
and haploid spores.

2. It prevents the doubling effect during 
fertilization, therefore ensuring that the 
chromosomal number of organisms stay the 
same.

3. Crossing over and random arrangement of 
chromosomes during metaphase allows for 
variation in offspring.  Variation is important 
because it ensures that the organisms are 
adapted to live in the environment.  This in 
turns ensures survival of the species.



 Lets look at the difference between meiosis and 
mitosis.



Do some research and tabulate the differences 
between  mitosis and meiosis.



MEIOSIS MITOSIS

1.  There are 2 nuclear 
divisions

1.  There is only 1 nuclear 
division.

2.  One cell divides to form
4 cells.

2.  One cell divides to from 
2 cells.

3.  The chromosomal 
number is halved.

3. The chromosomal 
number stays the same.

4. The 4 new cells are 
genetically different 
from each other and the 
original cell.

4.  The 2 news cells are 
identical to each other 
and the original cell.



MEIOSIS MITOSIS

5.  Usually results in the 
formation of gametes.

5.  Usually results in the 
formation of somatic 
cells.

6. Crossing over occurs in 
prophase I.

6.  No crossing over occurs.

7.  During metaphase I 
whole chromosomes are 
pulled to the opposite 
poles.

7.  During metaphase the 
chromosome splits and 
chromatids are moved
to the opposite poles.



1. DNA replication occurs in both types of cell 
division.

2. The nucleus divides.

3. The cytoplasm divides in both mitosis and 
meiosis.

4. In both mitosis and meiosis new cells are 
formed.



1. Non-disjunction of Chromosomes

 Sometimes during anaphase I the homologous 

chromosomes may not separate.

 Or during anaphase II the chromatids of 1 or 

more chromosomes may not 
separate.

 This is called non-disjunction.



 This results in gametes that may have…
1. 1 less chromosome or
2. 1 extra chromosome or even
3. No chromosomes or
4. An extra set of chromosomes.
 When these abnormal gametes undergo fertilization 

with normal or another abnormal gametes it leads to 
genetic disorders.

 Non-disjunction can lead to aneuploidy or 
polyploidy.

Lets look at each of these conditions.



TERM:

Non- disjunction

DEFINITION:

the failure of one or more 
pairs of homologous 
chromosomes or sister 
chromatids to separate 
normally during nuclear 
division.

USE IN SENTENCE:

Non-disjunction may lead 
to aneuploidy.



Aneuploidy:

 This is the condition where one gamete has 2 
copies of the same chromosome, while the other 
gamete has no copies of the chromosome.

 If the gamete with an extra chromosome fuses 
with a normal gamete, then the zygote will have 
an extra chromosome.

 This zygote is trisomic for that chromosome.

 This means that it has 3 instead of 2 
chromosomes.



 If the gamete with no copy of the chromosome 
fuses with a normal gamete, then the zygote has 
one less chromosome.

 This zygote is said to be monosomic for that 

chromosome.

 This means that it has only 1 copy of that 
chromosome instead of 2.

Down’s syndrome is brought about by 
aneuploidy.

 Therefore we will look at Down’s syndrome.



TERM:

Aneuploidy

DEFINITION:

A condition in which an 
organism has one or a few 
chromosomes above or 
below the normal 
chromosome number.

USE IN SENTENCE:

Aneuploidy leads to genetic 
disorders like Down’s 
syndrome



TERM:

Trisomic/trisomy

DEFINITION:

a condition in which an 
extra copy of a 
chromosome is present in 
the cell nuclei

USE IN SENTENCE:

Down’s syndrome is an 
example of a trisomy.



TERM:

Monosomic

DEFINITION:

Refers to a condition in a 
cell where there is only one 
chromosome instead of the 
normal diploid pair of a 
particular chromosome

USE IN SENTENCE:

Monosomy is an example 
of aneuploidy



Down’s Syndrome

 Down’s syndrome is brought about by aneuploidy.

 It is caused by an extra chromosome 21.

 So the zygote has 3 chromosomes on 21 instead of 2.

 Down syndrome is therefore also called Trisomy 21.

 During meiosis I (anaphase I) the chromosome pair 
may not separate, therefore one gamete will have an 
extra chromosome, while the other will have no 
copies of chromosome 21.



 The same can also occur in meiosis II (anaphase 
II) the chromatids may not separate.

 So once again one gamete will have 2 copies of 
chromosome 21 and the other gamete will not 
have a copy of chromosome 21.

 If the gamete with 2 copies of chromosome 21 
fuses with a normal gamete, the zygote will have 
3 copies of chromosome 21.

 Therefore the zygote will have 47 chromosomes 
instead of 46.

 The individual will suffer from Down Syndrome.



Characteristics of Down 
Syndrome

1. Mental retardation
2. Hearing loss
3. Heart defects
4. Decreased muscle tone
5. Upwardly slanting eyes
6. A small mouth and nose
7. Abnormal ear shape
8. A depressed nasal bridge.
 There is no cure for Down 

syndrome, but the 
symptoms can be treated

Facial features of a person 
suffering from Down's 
Syndrome



Down syndrome can 
be detected by a 
process called 
amniocentesis.

During the 

process some 

foetal cells are 
removed and 
analyzed. 

Events during Amniocentesis



 A karyotype is then made  and examined to check 
if there is an extra chromosome on 21. 

Karyotype of a Down’s syndrome sufferer



Polyploidy

 Polyploidy occurs when there is non-disjunction of all 
the chromosomes during meiosis.

 This means that a gamete may have an extra set of 
chromosomes and the other gamete may have no 
chromosomes.

 If the gamete with the extra set of chromosome fuses 
with a normal gamete then the zygote will be 3n 
triploid.

 If the abnormal gamete fuses with another abnormal 
gamete then zygote will be tetraploid (4n).



 A plant or animal is polyploid when it has more 
than 2 sets of chromosomes.

 This condition is called polyploidy.

 Polyploidy is common in plants but not common 
in animals.

However it does occur in some insects, fishes, 
amphibians and reptiles.

 Recently a tetraploid rat (4n) was discovered.

 Scientists use polyploidy to explain the formation 
of new species.



Advantages of Polyploidy in agriculture…

 Polyploidy  plants can be created in a laboratory.
 A drug called colchicine is added to dividing cells.
 The drug prevents the formation of spindle fibers 

during mitosis.
 Therefore the chromosomes do not separate.
 This is used by scientist to produce larger fruits, 

flowers and storage organs.
 This is how polyploid plants are produced.

Now lets look at how polyploidy is advantageous in 
agriculture.



The advantages are as follows…

1. Forms seedless varieties of fruit such as 
watermelons/bananas/some apples

2. Polyploidy cells are bigger, therefore these 
plants would have larger flowers, fruits and 
storage organs.

3. Infertile plants become fertile e.g. wheat

4. Plants may be more healthy because they are 
resistant to diseases.



TERM:

Polyploidy

DEFINITION:

Having one or more extra 
sets of chromosomes

USE IN SENTENCE:

Polyploidy lead to plants 
with larger fruits.



TERM:

Triploid

DEFINITION:

Refers to a cell or nucleus 
containing three 
homologous sets of 
chromosomes.

USE IN SENTENCE:

The ploidy of a triploid cell 
is 3n.



TERM:

Tetraploid

DEFINITION:

Refers to a cell or nucleus
containing four 
homologous sets of 
chromosomes

USE IN SENTENCE:

Some polyploid cells are 
tetraploid.



Remember  we are using the Nov. 2011 paper to practice 
with.

The question on meiosis in that paper was the essay.

The question is as follows…

Describe the mechanisms by which meiosis 
contributes to genetic variation and describe how 
abnormal meiosis leads to Down's syndrome and  
polyploidy. Also describe the advantages of 
polyploidy in agriculture.  (17)

Synthesis (3)
(20)



 Remember first we highlight the key words or 
phrases.

 From our highlights we can see that we need to 
discuss the following…

1. mechanisms by which meiosis contributes to 
genetic variation – in other words how does 
meiosis lead to genetic variation?  That’s very 
straight forward.  

Do you know the answer?

Use your textbook or notes to attempt the answer.



 Remember meiosis brings about variation in 2 
ways.  

 That is through…

a. Crossing over and 

b. Random assortment of chromosomes.

 So in order to answer this part of the essay we 
must describe these 2 points.



Crossing – over 

Homologous chromosomes  or the bivalents pair 
up

 Each chromosome has 2 chromatids

 The chromatids overlap

 The points at which crossing-over takes place is 
called the chiasmata

Genetic material is exchanged between non-sister 
chromatids



 After the process of crossing-over chromosomes 
have genes from its homologous partner.

 This means that each gamete formed will have a 
mix of genes from maternal and paternal parents.

 This brings about variation in the gametes formed 
and also the offspring.



Random arrangement of chromosomes at the 
equator

 Each pair of homologous chromosomes may line 
up either way on the equator of the spindle.

 Independently of what the other pairs are doing, 
this is independent assortment.

 This means that gametes will have differing 
number or mix of maternal and paternal 
chromosomes.



 Now lets look at the next part of the essay

 The next question is…

describe how abnormal meiosis leads to Down's 
syndrome

This is straight for forward

We must describe how meiosis has lead to Down 
syndrome.

In other words we must describe non-disjunction

Once again the answer is in your text.

So attempt this answer.



Down’s syndrome
 In meiosis I the chromosome pair 21 does not separate 

or
 In meiosis II the chromatids of chromosome 21 do not 

separate or
 The  centromere does not divide.
 This is known as to as non-disjunction.
 Therefore one gamete will have an extra copy of or  

two copies of chromosome number 21.
 If this gamete fuses with a normal gamete, with 23 

chromosomes , the resulting zygote will have 3 copies 
of chromosome number 21 instead of 2. 

 Or we can say that the  zygote has 47 chromosomes 
leading to Down’s syndrome.



The next part of the essay part of the deals with 
polyploidy

The question is as follows…

describe how abnormal meiosis leads to Down's 
syndrome and  polyploidy

We have already answered the bit about Down’s 
syndrome now we need to address polyploidy.



Polyploidy

Occurs during meiosis I.

 There is a lack of separation of ALL homologous 
chromosomes.  Non - disjunction occurs.

One gamete will inherit the diploid set of 
chromosomes.

When a diploid gamete is fertilized by a normal 
haploid gamete the zygote or offspring will have 3 
sets of chromosomes

 Therefore it will be triploid (3n).

 In the similar way, tetraploid and other polyploid 
offspring could be formed.



 Finally we look at the last part of the question, 
which is…

 describe the advantages of polyploidy in 
agriculture

 This is extremely easy once again use your notes.



Advantages of polyploidy in agriculture

 It results in the formation of  seedless varieties of 
fruit such as watermelons, bananas, some apples

 Polyploidy cells are bigger and therefore will 
produce larger flowers, fruits and storage organs

 Infertile plants become fertile e.g. wheat

 Plants may be more healthy for example the can 
be resistant to diseases.



 Look at how easy the essay is.

 All the answers were in your notes or in your text 
book.

 If you learn this not only will you be able to 
answer this essay but you will be able to answer 
the following questions…

1. The role of meiosis in bringing about variation

2. How does abnormal meiosis lead to Down’s 
syndrome and polyploidy?

3. The advantages of polyploidy in agriculture.

It would be in your best interest to learns these 
answers!!!!!!



Now lets look at the question that appeared in Nov 
2013 paper.



2.3.1    A – homologous pair/bivalent  

B – centromere.

2.3.2  Y, Z, X

2.3.3  Crossing over occurs.  There is an exchange of 
genetic material or a shuffling of genes 
occurs.  While in diagram Y no crossing over 
occurs.





2.3.4  a.  Because non- disjunction occurred 
resulting in whole chromosomes moving to 
opposite poles therefore O and P do not have 
any chromosomes.

b.  Down’s Syndrome – because non-
disjunction occurred in Anaphase I or II, 
whole chromosomes/chromatids moved to 
the opposite poles therefore the zygote 
would have 1 extra copy of chromosome 21.  



 Centromere:  holds to chromatids together.

 Centrioles:  produce spindle fibers during cell division.
 Gamete:  is another word for sex cells.
 Somatic cells:  these are normal body cells.
 Karyotype:  is the number and appearance of 

chromosomes in the nucleus.
 Haploid:  refers to having just one set of 

chromosomes.
 Diploid:  having a double set of chromosomes.
 Autosomes:  all the chromosomes except the sex 

chromosomes.



Gonosome:  these are the sex chromosome.
 Crossing over:  refers to the process involving the 

exchange of genetic material between members 
of the homologous pair.

Homologous pair:  refers to a pair of identical 
chromosomes, one of paternal origin  and one of 
maternal origin.

 Variation:  refers to the variety of appearance 
shown by organisms of the same species.

Non- disjunction:  the failure of one or more pairs 
of homologous chromosomes or sister chromatids 
to separate normally during nuclear division.



 Aneuploidy:  a condition in which an organism has one 
or a few chromosomes above or below the normal 
chromosome number.

 Trisomic/trisomy:  a condition in which an extra copy 
of a chromosome is present in the cell nuclei.

 Monosomic:  refers to a condition in a cell where 
there is only one chromosome instead of the normal 
diploid pair of a particular chromosome.

 Polyploidy:  having one or more extra sets of 
chromosomes.

 Triploid:  refers  to a cell or nucleus containing three 
homologous sets of chromosomes.

 Tetraploid:  Refers to a cell or nucleus containing four 
homologous sets of chromosomes



1. Failure of one or more chromosomes to 
separate during meiosis 

A.  Aneuploidy

B.  Non-disjunction

C.  Polyploidy

D.  A and B



2. The condition in which an organism has more than 
two complete sets of chromosomes in a cell is…

A.  Aneuploidy

B.  Non-disjunction

C.  Polyploidy

D.  A and B



3. The division of the cytoplasm during cell division 
in plant and animal cells is…

A.  Nuclear division

B.  Cytokinesis

C.  Cytoplasm

D.  None of the above



4. A cell condition in which the nucleus contains a 
single set of chromosomes

A.  Haploid

B.  Diploid

C.  Triploid

D.  Tetraploid



5. More than two haploid sets of chromosomes found 
in the cells of an organism is

A.  Haploid

B.  Diploid

C.  Triploid

D.  Polyploid



6. Which one of the following correctly describes 
the cells produced by meiosis?

A.  Haploid and a different genetic composition

B.  Diploid and an identical genetic composition

C.  Diploid and a different genetic composition

D.  Haploid and an identical genetic composition



7. Each somatic (body) cell in the human has …

A.  23 different chromosomes.

B.  46 similar chromosomes.

C.  23 pairs of chromosomes.

D.  46 pairs of different chromosomes.



8. The two parts of a chromosome held together 
by a centromere 

A.  Centromere

B.  Centrosome

C.  Centriole

D.  Chromatid



9. All the chromosomes found in a cell except the 
sex chromosomes is…

A.  Autosomes

B.  Gonosomes

C.  Both A and B

D.  None of the above



10. A genetic disorder also known as trisomy 21…

A.  Down’s Syndrome

B.  Hemophilia

C.  Albinism

D.  None of the above



11. Genetic variation is brought about by…

A.  Crossing over

B.   Random arrangement of chromosome

C.   Both A and B

D.  A only



12. During meiosis…

A.  Homologous pairs align at the equator during 
metaphase I

B.  Single chromosomes align at the equator 
during metaphase I

C.  No crossing over occurs in prophase I

D.  Crossing over occurs in prophase II



13. During mitosis…

A.  There is 2 nuclear division

B.  2 different cells are formed

C.  2 new identical cells are formed

D.  4 different cells are formed



14. The point of crossing over is called…

A.  Chiasma

B.  Bivalent

C.  Centromere

D.  Chromatid



15. Mitosis and meiosis are similar because they 
both…

A.  Undergo crossing over

B.  Produce daughter cells with half the 
chromosomal number of the parent cell.

C.  Produce four different cells

D.  Undergo DNA replication



16. Polyploid can lead to food security because…

A.  Polyploid plants have large fruits and storage 
organs

B.  It can lead to seedless varieties

C.  Polyploidy plants are healthier

D.  Both A and C



17. Contains 4 sets of chromosomes…

A.  Haploid

B.  Diploid

C.  Triploid

D.  Tetraploid



18. Contains 2 sets of chromosomes…

A.  Haploid

B.  Diploid

C.  Triploid

D.  Tetraploid



19. Contains 3 sets of chromosomes…

A.  Haploid

B.  Diploid

C.  Triploid

D.  Tetraploid



20. Down’s syndrome is also known as trisomy 21 
because…

A.  There is an extra chromosome 21

B.  There are  2 chromosomes 21

C.  There are no chromosome 21

D.  There is only 1 chromosome 21



1. B

2. C

3. B

4. A

5. D

6. A

7. C

8. D

9. A

10. A

11. C

12. A

13. C

14. A

15. D

16. D

17. D

18. B

19. C

20. A


