EXPERIMENT NO. 9
i
:\l\[ To calculate Mendelian-ratio from the given seed sample and correlate it with pamculaf ey
fnteraction involved.
[Each seed of the sample represents a single plant of F2 generation. ]

Requircmcnts - given seed sample

Theory:-
Mendelian postulates :-
1. Each genetic character is controlied by  pair of unit characters (called alleles).
&

2. Among two dissimilar factors, one is dominant and other is recessive unit factor.-

3. When an individual produces gametes, the alleles separate randomly and do not blend.

-

“Principle of Segregation” or “Purity of Gametes”.

nt :- when two independent events occur simultanecusly,

4. Principle of Independent Assortme
| to the product of their individual probabilities

the combined probability of two outcomes is equa
of occurrence.

=

Symbolic rules:-
+  Same letter of an alphabet is used to symbolize a trait and that too of the recessive one.

- E.g., green seed color is recessive as compared to yellow éolor. Therefore, 2, formis of ‘g’ can be

‘used —— G and g.

e Féradiploid planl-‘*—"‘_za-ﬁeles. ¥ 3 i ; L Y
3 combinations
GG, Gg, gg

Monohybrid ratios:-

Gregor l\iiendei (1822-1884) was an Austrian monk who discovered the basic rules of inheritance.
Frmjn 1858 to 1866, he bred garden peas in his monastery garden and analyzed the offspring of these
matings. The garden pea was good choice of experimental organism because:

many varieties were available that bred true for clear-cut, qualitative traits like

seed texture (round vs wrinkled)

seed color (green vs yellow)

flower color (white vs purple)

tall vs dwarf growth habit

and three others that also varied in a qualitative - rather than quantitative - way
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peas are normally self-pollinated because 1}

|s are enclosed within the
petals. By removing

1€ stamens and carpe ‘ b oilan Eell
the stamens from unripe flowers, Mendel could brusn pollic S,

apother variety on the carpels when they ripened

Mendel considered only one trait and that too the seed color. Both the seed colors were true breeding
and homozygous. Mendel cross bred them and
Where did green color disappear? ;

When Mendel allowed F1 generation seeds to self poll
Interpretations:- R

s : e soods:
in F1 generation, he got all yellow coloreisace

inate, the green seed color again 3??’5”’*’_'4]' s
andom union of equal numbers of G and g gametes produced an F; generation wit
25% GG and 50% Gg - both with the yellow color phenotype - and 25% gg with the green color

phenotype.
" Parents @ )/\ o Homozygous
GG gg..
Yellow pea Green pea
i Heterozygous
F1 hybrids G
Yellow pea
F1 hybrids self- x @
» crossed J,
pelliat G g e
F2

progeny GG (b Gy '{>

homozygotls | heterozygous | Phenotypic ratic Yellow : green

: dominant Al ; e Nt s e
g THE Genotygic ratic 1:2:1
Gg (%) [gg Y
heterozygéus | Homozygous
recesswq
MONOHYBRID CROSS

In a dihybrid cross, two traits are considered. E.g. Mendel crossed peas that had round vellow seeds
with plants that had wrinkled green seeds green, in the first generation all had yellow round seeds

The F; generation (self-pollinated the Fy's): he got the following ratios:

1. 9/16 of the offspring dominant for both traits, yellawfrm_md seeds
2 3/16 of the offspring dominant for one trait and recessive for the other trait, yellow/wrinkled
seeds
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Seeds
s |
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Dih}-‘hrid crosses predict phenotypie ratios of 9:3:3:1 in Fy offspring

N
3106 of th

th -
L

offspring recessive for both traits

c i?TIx;\r'.I.'.’

dominant and recessive

rEen
reen

wrinkled seed

?\*Tcndcl's dihybrid crosses allowed him to formulate his second law:

+ ha 1 S : 1
apposite ot the pr IS5 P

rope LIons,

Ireen/Toun i

Prmcsplc of independent assortment- the inheritance of a pair of factors for one trait 1s independent

of the simultaneous inheritance of factors for other traits, such factors assorf independent
no other factors were present

Dihybrid cross

Round Yellow

g

RrYy

SR

Wrinkled

966

Round Yellow : round green : wrinkled yellow : wrinkled green
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Total no

ih\pplul__--”-:_.,:; sene ‘W' determii vhite seed col
oA 1 Ll L) . kL e OO COLOT
Non alleleic gene 'Y' determi s — Dark brown seed
Genotypes of parents -WWYY and wwYY
Genotvpe of F1 - WwYv

R
£4 Wwa |
F1XF1 QWW/) > K WwYy )

F2 hybrids wy) Y @) (W)
( @

WWYY | WwYY | WWYy | WwYy
WwYyY WwYy

(WWYyY | WwYy | WWyy | Wwyy

WwYy

white : dark brown : light brown
12: 3 - 1
Results and Discussion:-

From the given seed sample, the following data can be obtained.
WWYY = white wwYY = dark brown
wWwYY = white wwYy = dark brown
WWYy = white WWyy = white

WwYy = white Wwyy = white

wwyy = light brown

white : dark brown : light brown
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