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At the end of this Chapter, you will be competent to...

Investigate how characters are inherited.

Investigate how genetics is important to mankind.

Investigate the factors and the process of natural selection
in relation to evolution.
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4.1 Diversity among organisms

Fig.  4.4 different  types of
tomatoes
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Brown / tan skin colour
Black hair
Curly hair
Free ear lobes
Black eyes
Right-handedness
Inability to roll the tongue
When hands are folded, the right thumb is on top.

Inherited characters

Activity 4.1

In summary, we can say,

Inheritance of genetic characters is common to all organisms.
The passing down of genetic characters is called heredity.

The process of passing down genetic characters is called inheritance.

In the field of scientific studies, inheritance is called genetics.

In Activity 1, a number  of genetic characters seen among the members of a family
were identified and listed. Compare your list with the following: 

Let us identify some hereditary features that are rarely met. You may have even
seen some persons with these features.
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(Pisum sativum).

How are characters inherited from generation to generation?

1. Syndactyly - Two adjacent fingers are
 bound together to some distance by a fold
 of skin.

2. Polydactyly - Possession  of 6 fingers  or
 toes.  (Fig. 4.10)

3. Albinism -  Possession  of a  very white
 skin,  blonde hair,  and white  eye lashes
 (Fig.4.11).

4. Black, brown  or blue eyes - (Fig 4.12).

Non-inherited characters

Characters that  are  dependant on  climatic  differences,
environmental conditions such  as nutrition, exercise or
activities  are  not  inherited  characters.  Fig 4.13  shows some
such features.

Fig. 4.13 developing muscles by exercise

Fig. 4.11 Albinism

Fig. 4.10  Polydactyly

Fig. 4.12  Black or
blue eyes
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Character Hybrid F1
Generation

       F2
Generation

Purple x Purple Purple White 3:1

3:1

3:1

3:1

3:1

3:1

3:1

224
Green

Wrinkled

Yellow

Constricted

Terminal

Short

2001

1850

152

299

207

277

Dominant Recessive

Approx.
Ratio

705

6022

5474

428

882
Axial

Tall
652

787

Yellow

Round

Green

Inflated

Yellow

Round

Green

Inflated

Axial

Tall

Yellow x
Green
Round x
Wrinkled
Green x
Yellow
Inflated x
Constricted
Terminal x
Axial
Tall x Short

White
Colour of flower

Colour of seed

Shape of seed

Colour of pod

Shape of pod

Position of flower

Height of plant

He selected a sample of pure bred tall plants and pure bred short plants. He took 
pollen from the tall plants and placed them on the stigma of the short plants, and 
at the same time, he took pollen from the short plants and placed them on the 
stigma of the tall plants.
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Assignment 1
Select another contrasting character of the pea plant. (use Table 4.1)
Denote the  pure bred  dominant plant  and the pure bred recessive
plant using suitable symbols.
Show the pattern of inheritance in a mono-hybrid cross, by a 
diagram.
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been
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Fig. 4.15 Double - helix stucture of DNA

are

E. coil

Zea maize
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Did you ever wonder what decided you to be a male or female? In the past it                                   
was believed that the woman was responsible for deciding the sex of the child. You 
will know that it is a false belief after an understanding the mechanism of sex 
determination. You already know that there are 23 paris of chromosomes in a 
somatic (vegetative) cell of a human being. Among these, the last pair of 
chromosomes is called the sex chromosomes. In the female each member in the pair 
of sex chromosomes is similar in shape and structure. They are known as X 
chromosomes. In the male, the members of the sex chromosomes are different. 
Hence they are called X and Y chromosomes. The Y chromosome is smaller than 
the X chromosome. But the X chromosome is similar to that of females.
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Assignment - 2

The ratio of male offspring to female
offspring is 1:1. How will this proportion
affect  the  population  composition  of a
country? Collect relevant  data about this
and discuss with your teacher.

Drosophila
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There are times when none of the contrasting       
characters are dominant. Examples are Mirabilis 
jalapa and Snap dragon. A cross between the red 
variety and the white variety of Mirabilis produced 
only intermediate pink flowers in the F1 generation. 
In the F2 generation obtained by self pollinating F1

plants, red, pink and white flowers are obtained in 
the proportion of 1:2:1. (Fig 4.22) in Mirabilis jalapa
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Thalacemia is the condition where the ability to produce haemoglobin which is the 
carrier for oxygen is hampered. This is due to the mutation of the gene which is 
responsible in producing haemoglobin. The main symptom among thalacemia 
patients is anaemia. This disease is more common among males.
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Assignment 3
Visit a  vegetable market  and identify  the improved varieties  found there.
Report the special features in them (seedless, fleshy etc.)  

In horticulture too, new varieties of flowers  
with new colours, longer keeping quality and 
ability for easier packing have been developed 
by  artificial breeding methods.

the entire economy of the country improved greately. In Sri Lanka too, the 
development of this field by the Food research institutes and breeding centres,is 
appreciable.
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4.2   Evolution of organisms

Assignment 4
Find out the manner by which Giraffe got  it’s long neck according to the
Law of use and  disuse.  Use resources  on evolution.

1. Theory of use and disuse
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The above features were particularly 
noticed among many varieties of  
Finches living in the island. Although 
they were similar in most respects, they 
differed in the shape of their beaks. See 
Fig.4.31. This was because the types of 
food in the different islands varied 
appreciably.
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1. Over production
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Assignment 5
Prepare  a report  including the  hypothesis  about the  effect  of
environmental pollution on Biston betularia. Discuss with your
teacher.
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Many varieties among the moths

Malaria resistant varieties in the population

Competition for survival from the pesticide

Increase in the D D T resistant variety which were
now more suited.

(Here the selection factor was D D T pesticide.)

Competition to escape predation

Increase in the black population which is
more suited to the environment

Variations

Struggle for existence

Survival of the fittest

-

-

-

-

-

-

Variations

Struggle for existence

Survival of the fittest

acclaimed by the World Health Organisation as a success story. The spraying of                     
D.D.T was discontinued. 5 years later Malaria raised it’s head again. How did 
this happen? Here too, natural selection operated.
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Illustrate by a  drawing or by words, the  form of the ‘human being’
that may come into being in the  distant future, as a consequence of
the environmental  conditions prevailing at  present. (Hint: Modern
man makes little use of his  limbs due to machines, but more use of
his brain).

Assignment 6
Illustrate by a  drawing or by words, the  form of the ‘human being’
that may come into being in the  distant future, as a consequence of
the environmental  conditions prevailing at  present. (Hint: Modern
man makes little use of his  limbs due to machines, but more use of
his brain).

Assignment 6

But now;
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Exercises

i. Cross F1 hybrids with pure bred tall plants

ii. Self pollinate F1 hybrids

iii. Cross pollinate F1 hybrids

iv. Cross pollinate F1 hybrids with pure short plants.

i. Antibiotics caused mutations in the bacteria

ii. Antibiotics acted as a selector.

iii. Antibiotics became weaker

i.

ii.

iii.

iv.




