
Lab 3 AP Biology Sordaria Crossover & 

Meiosis

 





 

Alleles that are not involved in crossover events segregate during meiosis I, 

whereas alleles that are involved in crossovers segregate during meiosis II.  

So, if you were to observe the genotypes of the resulting ascospores (or the 

organisms derived from them) you could determine if segregation occurred 

during the first meiotic division (no crossover) or the second meiotic division 

(crossover).  

Segregation during meiosis I should produce a 4:4 arrangement of ascospore 

genotypes. Segregation during meiosis II should produce a2:2:2:2 or a 2:4:2 

arrangement. 

You can map chromosomal loci relative to the centromere by determining the 

frequency of second division segregations. The farther away a locus is from 

its centromere, the more frequently crossing over can occur, and hence the 

more frequent will be second division segregations. So, you can easily do 

mapping in this way. 

 

*When the perithecia are mature (use the photos) count the number of asci 

with the 4:4 first division segregation pattern and the number with a 2:2:2:2 

or 2:4:2 arrangement. Record these numbers.  

 



Count a total of at least 100 asci that contain both light and dark 

ascospores. Don’t count asci with only light or dark ascospores.  

 

* Now, calculate the map distance from the centromere to the gray (or tan) 

locus by dividing the number of second division segregation asci (tetratypes) 

by the total number of asci scored (tetratypes + ditypes). Multiply by 100 to 

obtain a percentage (i.e. map units) then divide by 2 to get the map distance. 

Why do you divide by 2? 

 
map units =           recombinant asci                     X 100 
                     total asci (recomb. + non-recomb.) 

 

 
Image # # showing NO crossover         # showing crossover             TOTAL 
counted  4:4 

1    

2    

3    

4    
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7    

8    

9    

 
Analysis and Conclusion: (Complete sentences are required.) 

1. List three major differences between the events of mitosis and meiosis. 

 

 

2. How are Meiosis I and Meiosis II different? 

 

 

3. How do oogenesis and spermatogenesis differ? 

 

Compare mitosis and meiosis with respect to the following: 

Number of 4:4 
asci 

Number of 
crossover asci 

Total asci % showing 
crossover / 2 

Gene to 
centromere 
distance 

          



MITOSIS     MEIOSIS 

Chromosome number of parent cells 

Number of DNA Replications 

Number of divisions 

Number of daughter cells produced 

Chromosome number of daughter cells 

Purpose 

 

5. Why is meiosis important for sexual reproduction? 

6. Draw a pair of chromosomes in MI and MII and show how you would get a 2:4:2 

arrangement of ascospores by crossing over.  (fig 3a) 

7. How does meiosis lead to genetic variability within a population?  (Use S. fimicola  as an  

example.) 

8. How does this represent an adaptive advantage for organisms that reproduce sexually? 
 

 
Sordaria Images 

Below you will find reproductions of a number of Sordaria octad preparations. For the 

purposes of mapping the tan locus with respect to its centromere, count only complete 

tetrads and count ALL complete tetrads on a particular slide. 

from a website developed by F. Lux for Lander University 

 



 
 

 



 

 



 

 



 

 



 


