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ENDEL'S LAW OF INHERIT ANCE o I
M _

On the basis. of the Tesults of 1. - |

1S ex el'ime t
ized the phenomenon of dominance i\d fo * endey
re;og“_ two laws : i -
followul\g

ulateq g,
1. Law of segregation ;
2. Law of Independent Assortment_
m The phenomenon of dominance .
Definition : When two Vho'mozygous individyg]g With one o
more sets of contrasting characterg are cr

appear in the F, hybrids ar
donot appear in F

03sed, the characterg thyg

e called dominant characters and thoge

1 are recessjye characters’
In other words, 5 trait
~ homozygous individual g
. dwarfness), A oy

in the homozygq
dMinant charac

Or character whiy appears only in
called 2 recessive character (e.g.
aracter which can Phenotypically expresses itself
us as well ag heterozygous individual is called

: ndel
* In all his hybridization experiments, l::z:i;
ed that When two alternative forms of a chara:(t?: ?tr:e“ o
bm“ght together, only one form is able to exp
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- | the trait of oply one paren o .‘!‘ He Cal] |
hybrids 1.8, TRETEE © 5 as the dominant char gy, The ...
‘. N "i h J!\‘\.{\'\"('(: "y,‘\ ?! n\’ 'l B l : ’ l h' ““".'
.;‘ol“ ONe Wi { " . ,(i (“4 ”n(‘x“r!u‘:‘(\( N he h\’hl‘!(l i() n ” &
, L peInATns Massed v -al],
form, which remal

ccessive character. N ks
reCes cvoral workers tested the validity '
s0 ¢ J of
) i 1 W : ) o

ninance \
rhenomenon of dot s , wlande o vl S
:Th f 1 ite wide app]imhm\ In various pl..mts and anlmah'

ey found i 3

After Mendel,

11 Law of Segregation:

Definition + Mendel’s first law of inhe'ritance 1S calleg e

law of vsegmgation. This law sta.tes that in a heteroZygote a

dominant and a recessive allele remain toget.ﬂher thr Oughmif‘e
(from zygote to the gametogenesis stage). Without contaminaiy r

*  mixing with each other they finally separate or segr egate from eéc
other duﬁﬁg\w- So that each gamete receives only o,
allele either dominant or recessive. As the gametes are pure fo ,

given character (e.g. Tallness or Dwarfness), this law is also knowy,
as Law of purity of gametes. - »

Explanation ;: The homozygous tall plants POSsess two gene
\“actors) TT for tallness and” dwarf plants posses

smallness. The gametes formed by tall plant w

and the gametes coming from dwarf plant will cafry gene “t'. Their
uruon form F) hybrid which will have the genet

. ic constitution as Tt
ﬂns hybrid is apparently tall as Tis dominant over t, When this F,

S, twWo genes 1 for

rozygote in equal numbers, 50% of the
and the other 50% of the gametes carry gene
o ﬁalkfels of a gene) thusvsegregate and the gamete can
“ 7 vne ot the two alternatiye genes. Therefore, these

aretes are : X 4
§ o " arc pure either fo tallness or dwarfness. Hence, the law of
cEregation is also called as law of ‘purity of gamete 8
S»

garcles carry gene ‘T
. The genes (
carry

]
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” i F, g(’:n(_‘l‘ﬂll()n,:. WS, i ", Beneras

[ong, stems and 25%, shory e (I)"“'”l %
C g 11 V. oonaratt ." o Warly
G gual® L pwarf plants i Fy generation ndicage y, .11 n, i} -
t’-ri 0 N P "—,,»p . ' ) aL i “;“
" ce r dwariness remaipe ; L
aﬂdcara“ allele (t) fo ' i _ \lml,, wWith allel, M ¢ i
o 4, the * does not mix With it or gey COMAMina e by iy ) foy
/ " " , ' ( \ i
h)T;cﬁ-" P atc or SeBregate during gametgpe o Y 1 Thig,
a
I 5P parents LS 7Y | .
“A /A l)W' ;
) - l\l‘
T
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v 1
Gametes > N

Tt

Gametes ., ®

| ®
EAEIns

1 T Tt
Tall | Tan

L | Tall | Dwars

Physical Basis of segregation : The

~ anbe easily explained on the basis of

thromosdmes during meiosis. A< a co

o alleles of a gene separate and go

hybrid or heterozygote, one of the two

e chromosome, w

two homologous chromosomes pair during prophase I and orient

w the Metaphase plate during metaphase . At anapha'se I, one of

two hom 01030\5 chromosomes move to one pole, while thchothfl.:

' of this pair move to the opposite po " Thou;:;- za
S only one member of a homologous pair of chrom

phenomenon of segregation
behaviour of homologous
nsequence of segregation, the
into different gametes. In F,
alleles of a gene (T) is present
hile the allele () is present in its homologue.
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N— ¢ (T) goes to one pole, whjj, 0 |
v "’IQ“ '\\, O j”q‘h\ﬁ \ e “eg H;v.
result, one of I e Bole Ao,
g soie 18} L N
aliele (1) goes to the opposite |

ister chromatids of each 1.
hase 11, the two sister chromatids of each ‘Hmm,.\
Al anaphase 1y, A .
b d.’.\UsrLlG ‘
O *

; s producing foyr
pposite ‘ml(\, producing fouy o

<© 10 \\
ig‘!\.!s\‘,h‘ ;\.H\! move

N havine & single chromatid from each lmrm)[‘_,g(,,v“‘_
cach having a singlic

- cells receive sister chrgpy,. .
. Two of these four cells Matig b
chromosomes. T hile the other two roea: Om,
s the two homologues, while the " 7 Tecejya .
one of

"~ Slsgg
, . Oy
hromatids from the other homologue. Thus, Sep‘"a'tmr
CRromana

Segr L of
O antl()n of
two alleles of a gene.

A
A == < >
ANTp

= _/\ ar

L

Homologous = Metaphase - £

chromosomes

i .
b va'
a
Telophase -1 Anaphase-||

homologous chromosomes during meiosis result in the

Fig. 2:3 : Segregation of a pair of alleles (Aa) as a result of moye
of homologous chromosomes and of sister chromatids durin

@ Law of Independent Assortment : \/ )

Ment
g Meiosjs

_ ' parent assort -('seét-zrdté.)w independ’eri'tly from
one another during 8amete production” Thus, any allele of one g;ne

is eqtfally likely to combing witk any alleleof the other gene and
Pass into the same gamete, Independent assortment of two genes

, *9: 1 phenotypie ratio, which is known as
the typica] dihybriq ratio, : -
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.The mechanism of independent 5

BOrtMmont can
’ .y - NY can b(}
I dihybrid cross. In one of hig hybridizat
at P ' UiC '1‘;7.‘_‘0“
000 fende! crossed a homozygous pea plant having yaligy
d"fs ot ' RR) with the homozygous pea plant \'\avin‘,; or
P ods (s wrr). The Fy hybrids were found tg 1a,, et
A 4 ceds A n these F. hybridg - HAve yeliow
““\HCd 5 (Yer) Waen Bt 1 NYDTids were allowed O Crog
[N 4 . - CU 10 Crogg
" eSS ihey produced four types of seeds i i1 ..
‘ﬂd (“S 1Vc“’ in {]l(_ SR TH) ()f
18 ,
3 o Roun — 315(9)
ye _
oW Wrinkled — 101(3)
ye

jemfornd  — 1080)
Green Wrmkled "_ 32(1)

prom this data, it lr.)ecomes evident that yellow ang greer
; peared in the ratio of 416 : 140 i¢, 3. 1. Similarly roum‘
5 - Kled seeds appeared in the ratio of 423 - 133i.e,3:1. Thus
(M of the two pairs of alternate characters viz. yellow-

' ) green pai
i rOund-wrmkled pair, behave exactly as in a monohybrid crosg
This indicates that at the time of gamete formation, the alleles fo

colour of seed do not interfere with alleles for shape of seed coat an
e two pairs of alleles behave independent of each other. Thi
principle is known as Mendel’s Law of Independent Assortment.

This independent assortment holds good for two or more tha
two pairs of characters, which are located in different homologou
pairs of chromosomes. On the other hand, if the alleles for differen
characters are present in the same homologous pair of chromosome:

' ter into the same gamete. Thus, law of independer

t is not applicable to such cases, where linkage betwee
Operation.

CROSS AND TEST CROSS |

el used two types of tests to distinguish homozifgc‘;“;t°f’;
vgotes having the same phenotype (e.g TT an

,4‘
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tall phenotype). It a hOMOZYROUS tall pa\lnl (1 1) is H'—‘-W(‘(J
all phenotype)

A\ } ’\” Vl.\nl.(‘,; ] 1 3 ." (‘!())' . ‘ll
’L‘!‘:‘\\! U’U(‘ P!\“{”(.ln}v 0“" ‘ } y y

p " p \)lln‘
~ arf plants appear in 3. 1" > "5t
plants (T1) are selfed, tall and dwarf Pl ‘1 fati,
Back cross _—
When T. individuals are crossed with one of the ty
' 1

i el rOSS is call N arﬁmn
ich they were derived, then such a cross is calleg back .
from which they A \ 18 back crossed to th 'k er,
- Lerosses, when Fy is back crose e pare
In such backcrosses, ve Individug . iy
jominant characters, no recessive individuals are obtamed i
e (R 1% Gl ’

In thQ
progeny. '

Example ;
(Fp) Tl Tall (P)
Tt T

"t

Gametes

TT Tt
Bl Tl

Progeny

Test Cross :

When F, individuals are crossed wi

phenotypes appear in the progeny. Thi
because it is used to test whether an indivj

th recessive Parent, hoy,
s is known as test cross,

dual is homozygous (pure)
or heterozygous (hybrid). For a monohybrid the test crogs ratio js
1:1,but, fora dihybrid the

test cross ratio becomes 1:1: 1:1.
Example (1) ;

(F)Tll  ,  Dwarf (P)
Tt tt

SN

—— Gametes

tt
1 1
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Yyrt yyRr yyrr

YyRr

Yellow Yellow Green Green
Round - | Wrinkled | Round wrinkled
Tt 0SS ratio = 1 | L. 1 1

g Wluestionﬂ

1. Discuss Mendel's Laws of inheritance. |

2 Deséribe the monohybrid and dik}ybrid experiments that were
" conducted by Mendel on Pisum sativum.

3. Write short notes on -

(a) Lavs} of D(Sminance

(b) Law of Segregaﬁon

(c) Law of Independent Assortment

(d) Back cross and Test Cross

4 What is law of Independent
dihybrid ratio.

Assortment ? Explain it with
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