Monohybrid Cross:
Inheritance of
One Gene

Uncovering the mathematical
logic of heredity.




Parent 1: True-breeding Tall Parent 2: True-breeding Dwarf

Definition: A ‘true-breeding’ line undergoes continuous self-pollination,
showing stable trait inheritance and expression for several generations.
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Filial 1 (F1) Generation A

Reality: All F1 progeny perfectly resemble one
parent. The dwarf trait completely vanishes.

Myth: Traits blend to form an intermediate.




TopAll
Self-Pollination of F1
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Mendel proposed that invisible “factors” Slightly different forms of the same
are stably passed down unchanged gene coding for a pair of contrasting
from parent to offspring. Today, we call traits.

these units of inheritance genes.

P T T T

' | Dominant Recessive
| Tall trait Dwarf trait
'] It it 2




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Genotype Phenotype A
(The Genetic Code) (The Physical Expression) ™!

Homozygous

why the Fl generation

The dominant ‘T" masks
the recessive 't', explaining
was entirely tall.

Heterozygous
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Developed by geneticist
Reginald C. Punnett: a
graphical representation
to calculate the probability
of all possible offspring
genotypes.
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Lab Note

(i1 + %t)z 2 175 171 2(27 x Le) + Lt x Lt

1TT+1Tt+ 2 it
0/%—’

Genotypic Ratio o — 3 Phenotypic Ratio
=1:2:1 = 3 : 1 (Presents as Tall)




TEST CROSS: DETERMINING UNKNOWN GENOTYPE &
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ls this dominant phenotype
Homozygous (VV) or

Heterozygous (Vv)?

' Cross with Recessive Parent (vv)

Result: All offspring are Violet. Result: Half offspring Violet, half White.
Conclusion: Unknown Parent was VV. Conclusion: Unknown Parent was \/v




First Law: Law of Dominance

1. Characters are controlled by
discrete units called factors.

2. Factors occur in pairs.

3. In a dissimilar pair, one member
dominates (dominant) the other

(recessive).
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Second Law: Law of Segregation A
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Probability

Alleles do not show any blending. During meiosis, the allele pair segregates
randomly, ensuring each gamete receives only one allele.
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Parents | Phenotypes | Genotypes | Recessive

Generation Used Observed Present Trait Status

Hidden
(Masked)

F1 True Tall x

e 0
Generation | True Dwarf 100% Tal Tt(100%)

2 F1Tall x F1 75% Tall, FLIC & Expressed
Generation Tall (Self) 25% Dwarf (1:21) Intact
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Key Takeaway. T he recessive
trait reappears completely
unchanged in the F2

generation, definitively proving
that traits are inherited as
discrete, non-blending units.
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