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Character Dominant trait Recessive trait
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Figure 4.1 Seven pairs of contrasting traits in
pea plant studied by Mendel
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4.2.1 Law of Dominance
dowinance -

i) Characters are controlled by discrete units called factors.

(i) Factors occur in pairs.
N s ™ N\

i Wumlarair of factors one member of the pair dominates

N\~
(dominant) the other (recessive).
- N\

The law of dominance is used to explain th¢ expression of only one of
the parental characters in aftionohybrideross in th¢Frand the expression

N e —
of both in the E, It also explains the proportion af§:1 gbtained at the k.
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4.2.2 Law of Segregation 5

~

P

This law is based on the fact that thealleles do not show any blending
AN NN AN N A —

and that both the characters are recovered as such in the F, generation

P e et

though one of these is not seen at the F, stage. Though the parents contain

D PMCV\*@‘

ors fea -
two alleles during gamete formation, the Tactors or alleles of a pair segregate

D D i

from each other such that a W&
Of course, a homozygous parent produces all gametes that are similar
while a heterozygous one produces two kinds of gametes each having
one allele with equal proportion.
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Based upon such observations on dihybrid crosses (crosses between
plants differing in two traits) Mendel proposed a second set of generalisations

that we call Mendel's Law of Independent Assortment. The law states that

v
‘when two pairs of traits are combined in a hybrid, segregation of one pair

of characters is independent of the other pair of characters’. 7<
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Therefore, dominance is not an autonomous feature of a gene or the

NP

product that it has information for. It depends as much on the gene
product and the production of a particular phenotype from this product
N T ™
as it does on the particular phenotype that we choose tolexamine,/in case
W

Nt

more than one phenotype is influenced by the same gene.

\._
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Table 4.3: A Comparison between the Behaviour of Chromosomes
and Genes

A (c\ewe,) B (( &now«o&owte)

Occur in pairs wa dibloid o¥gamizm Occur in pairs

@

Segregate at the time of gamete Segregate at gamete formation and only
formation such that only one of each one of each pair is transmitted to a

. . - § T
palr is transmitted to a gamete gamete 'W“‘)" o A\,& J(“ fhomm %

ndegendent Qatrs segregate One palr Eegregates independently of
independently of each other another palr — N ok alwauz ekt Lo n

Can you tell which of these columns A or B represent the chromosome

and which represents the gene? How did you decide?



Possibility I Possibility II
One long orange and short green One long orange and short red
chromosome and long yellow and chromosome and long yellow and
short red chromosome at the short green chromosome at the
same pole same pole

Meiosis | - anaphase Meiosis | - anaphase

Meiosis II - anaphase

Germ cells Germ cells

Figure 4.9 Independent assortment of chromosomes
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(Figure 4.13), they do not have father and thus cannot have sons, but

have a randfather and can have_grandsons.
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Figure 4.15 Micrograph of the red blood cells and the amino acid composition of the relevant
portion of f-chain of haemoglobin: (a) From a normal individual; (b) From an individual
with sickle-cell anaemia
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