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Example: 1 
Deduce phenotype and genotype ratio in F2 and B1 
generation for dihybridism by using punnet square/bracket or  
brunching method. There is the relation of complete 
dominance between alleles of both genes A and B.  
 
Solution: 
F1:  AaBb × AaBb 
gametes: AB, Ab, aB, ab × AB, Ab, aB, ab 
 
Punnet square: 

 
 
 
 
 
 

F2: phenotype ratio: 9:3:3:1 (various phenotype combinations) 
      genotype ratio: 1:2:1:2:4:2:1:2:1 (various alleles combinations) 
 
Bracket method: 
Aa x Aa …AA, 2Aa, aa = genotype ratio (1:2:1), phenotype ratio (3:1) 
Bb x Bb…..BB, 2Bb, bb = genotype ratio (1:2:1), phenotype ratio (3:1)  
(3:1) x (3:1) = 9:3:3:1 
(1:2:1)x(1:2:1)= 1:2:1:2:4:2:1:2:1 
 
Brunching method: 
  
                                                     
                                          
 
                                                  
 
Back crossing: AaBb × aabb 
gametes: AB, Ab, aB, ab 
 
B1: genotype and phenotype ratio: 1:1:1:1 
 
 
 
 
 
  

 AB Ab aB ab 

AB AABB AABb AaBB AaBb 

Ab AABb AAbb AaBb Aabb 

aB AaBB AaBb aaBB aaBb 

ab AaBb Aabb aaBb aabb 

 AB Ab aB ab 

ab AaBb Aabb aaBb aabb 
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Solve the following task: 
1. Complete Punnett square for dihybridism and deduce phenotype and genotype ratio for 
offspring of two guinea pigs with the same genotype RrBb (R - rough coat, r - smooth coat, B 
- black coat, b - white coat). There is the relation of complete dominance between alleles of 
both genes. What will be ratio in back crossing? 

2. Use the branching method for setting genotypes of gametes produced by individuals with 
the following genotypes:  
a) RrssTtUU 
b) AaBBCcddEe  
c) KkllmmNnOOppQq 

3. Use the branching (or bracket) method for setting of genotype and phenotype ratios in 
offspring after crossing of hybrids: AaBBCcddEe x aaBBCcDdee (between alleles of all genes 
is incomplete dominance). 

4. Black rough and white rough guinea pigs had 32 black rough, 33 white rough, 12 black 
smooth and 9 white smooth offspring.  
a) What were genotypes of both parents?  
b) Use the branching method for determination of genotype frequencies of offspring.  
c) Use χ2 test for determination of significance of variation between obtained (empiric) and 

expected (theoretic) phenotype ratios (table value – handbook, supplement no. 1). 

5. In pigeons, smooth head (C) is dominant over the crest (c) and orange eye colour (O) 
is dominant over pearl (o). What are the genotypes of parents in the following crossings? 
a) pigeon with smooth head and orange eye × dove with smooth head and pearl eye 

(offspring: 3/4 with smooth head and orange eye + 1/4 with crest and orange eye) 
b) pigeon with smooth head and orange eye × dove with smooth head and pearl eye 

(offspring: 1/2 s with smooth head and orange eye + 1/2 with smooth head and pearl eye) 
c) pigeon with smooth head and orange eye × dove with smooth head and orange eye 

(offspring: 9 smooth head and orange eye + 3 smooth head and pearl eye + 3 head with 
crest and orange eye + 1 head with crest and pearl eye) 

 

Additional tasks: 

6.  Use the branching (or bracket) method for setting of genotype and phenotype ratios in 
offspring of parents with these genotypes: RrssTtUU x RrSsTTuu (there is complete 
dominance between alleles of all genes). 

7.  In pumpkins, white colour (W) is dominant over yellow (w) and disk shape (D) is dominant 
over round shape (d). What are the genotypes of parents and offspring in the following 
crossings?  

a) White disk x yellow round (offspring: 1/2 white disk and 1/2 white round).   
b) White disk x yellow round (offspring: 1/4 white disk, 1/4 white round, 1/4 yellow disk and 

1/4 yellow round).  
c) White disk x white disk (offspring: 28 white disk, 9 white round, 10 yellow disk and 3 

yellow round). 
 

SOLUTION 
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