
Transmission Genetics:  
Inheritance According to Mendel 

 Continuous vs. Discontinuous Inheritance 
 Botanical Crosses 
 Monohybrid Crosses 
 Mendel’s Principles of Inheritance 
#1 - Genes exist in pairs 
#2 - Dominant vs. recessive alleles 
#3 - Law of Segregation:Homologes segregate 

randomly 
 Dihybrid Cross 
#4 - Law of Independent Assortment: Disperate 

traits segregate randomly 



Historical Views on Inheritance 

 Darwin, Wallace and other: Blending Theory of 
Inheritance 

 Gregor Mendel: Particulate Theory of Inheritance 
Hybridization Experiments (1856-1868) 

 Walter Fleming: Chromosomes (1879) 
 Hugo deVries, Karl Correns and Erich Tschermak: Mendel 

revisited (1900) 
 Walter Sutton and Theodor Boveri: Chromosomal Theory 

of Inheritance (1902) 



Mendel’s Hybridization Experiments 
“Luck is the residue of good planning.” 
 Pea plant: 7 observable 

traits, 2 units each: 
 Flower color 
 Flower position 
 Seed color 
 Seed shape 
 Pod shape 
 Pod color 
 Stem length 

 Crossing true-breeding 
strains 



Mendel’s Monohybrid Crosses 
 P1: parental generation 
 F1: 1st filial generation 
 F2: 2nd filial generation 

Tall  X   dwarf 

all Tall 

P1 

F1 

F2 
Tall 

 787/1064 
dwarf  

277/1064 



Mendel’s 1st and 2nd Principles of 
Inheritance 
 #1 - Genetic Traits are controlled by “unit factors” 

that exist in pairs in individual organisms. 
DD, Dd, dd 
Alleles 

 
 
 

 #2 - When two unlike unit factors responsible for 
a single trait are found in the same individual, one 
factor is dominant to the other, which is said to be 
recessive. 
Homozygous: DD or dd 
Heterozygous: Dd 



The Results of Mendel’s F1 Crosses for Seven 
Characters in Pea Plants 



Mendel’s 3rd Principle of Inheritance 
 The Law of Segregation: During the formation of 

gametes, the paired unit factors segregate randomly so that 
each gamete receives one or the other with equal 
probability.  
 Randomness allows predictability regardless of the 

trait. 
When chromosomes are segregated during meiosis, a 

gamete has a 50:50 chance of receiving one or the other 
members of a pair of homologous chromosomes. 

 Phenotype: The physical expression of a trait in an 
individual that results from a particular combination of 
alleles. (Tall [D] or dwarf [d]) 

 Genotype: The specific combination of alleles that results 
in a given phenotype. (DD, Dd or dd) 



Mendel’s law of segregation 



Genotypic versus phenotypic ratios 



A testcross 



Mendelian vs. Non-Mendelian 
Inheritance 

“Luck is the residue of good planning.”  
       Summary: What defines and Mendelian trait? 

 A Dihybrid Cross: Is there linkage between traits? 
 Incomplete or partial dominance 
 Codominance 
 Multiple alleles 
 Lethal Alleles: Good genes and bad genes 
 Sex (X) -Linked Traits: hemizygosity 
 Conditional Phenotypes 
 Polygenic Traits: Gene interactions and 

Continuous Phenotypes:  
 

 



Dihybrid Cross: Do different traits 
segregate independently or together? 
 The Product Law of Probability: When two 

independent events occur simultaneously, their 
combined probability of occurring is equal to the 
product of their individual probability of 
occurrence. 

 #4 - Independent Assortment: During gamete 
formation segregating pairs of unit factors assort 
independently of one another. 
 



Testing two hypotheses for segregation in a 
dihybrid cross 



Incomplete dominance in 
snapdragon color 



Multiple alleles for the ABO blood 
groups 



Human female and male karyotypes shown by bright 
field G-banding of chromosomes 

XX 

XY 



Conditional Phenotypes 
 1. Environmental Influence 
 2. Developmental Influence 
Incomplete penetrance 
Variable expressivity 

 3. Gender influence 
Sex-limited traits 
Sex-influenced traits 

 4. Age influence 
 5. Pleiotropy 

 
 



Pleiotropic effects of the sickle-cell allele in a 
homozygote 



A simplified model for polygenic inheritance of skin 
color resulting in continuous variation 



Pedigree analysis: Applying Mendelian 
principles to understanding patterns of 

human inheritance 



Large families provide excellent case studies of 
human genetics 



Testing a fetus for genetic disorders 
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