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Biology Learning Objectives 
• Restate the major rules and laws discovered by Gregor Mendel. 
• Analyze genetic data to demonstrate your comprehension of 

inheritance patterns. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
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Mendel’s Model System: pea plants

Fig. 3.1

pea flower is closed 

reproductive parts hidden

A: Gilligone. 2008. and B: JJ Harrison

“self cross”-one flower can 
self-pollinate without need for 
another flower



Flower Anatomy

Fig. 3.1

female parts

male parts

A: Gilligone. 2008. and B: JJ Harrison



Flower Anatomy

Fig. 3.1

possible to remove 
only male or female 
parts for controlled  
matings

A: Gilligone. 2008. and B: JJ Harrison

Prevent “self cross”-hence can 
manually cross 2 plants
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Pea Plant Life Cycle

Fig. 3.2

  one pea plant

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.
B: Higashiyama and Hamamura



Pea Plant Life Cycle

Fig. 3.2

flower self-pollinated

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.
B: Higashiyama and Hamamura



Pea Plant Life Cycle

Fig. 3.2

details of fertilization

see movie online

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.
B: Higashiyama and Hamamura

http://www.biomedcentral.com/1471-2229/6/7/additional
http://www.biomedcentral.com/1471-2229/6/7/additional


Pea Plant Life Cycle

Fig. 3.2

many pea (pods) 
produced

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.
B: Higashiyama and Hamamura



Pea Plant Life Cycle

Fig. 3.2

typical dicot seed

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.
B: Higashiyama and Hamamura
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Mendel’s First Experiment

Fig. 3.3
all peas yellow all peas yellow

filial generation peas (F1)

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Mendel’s First Experiment (Methods)



Mendel’s First Experiments

Fig. 3.3

each pea produces one plant

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Mendel’s First Experiments

Fig. 3.3

Male/ 
pollen

Female 
/egg

Female 
/egg

Male/ 
pollen

parental generation plants (P)
Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Mendel’s First Experiments

Fig. 3.3
all peas yellow all peas yellow

filial generation peas (F1)

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Fig. 3.4

Second Pea Mating Experiment

F1 plant F1 plant

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Fig. 3.4

Second Pea Mating Experiments
F1 pea F1 pea

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Fig. 3.4

Second Pea Mating Experiments
F1 pea

F1 plant F1 plant

F1 pea

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Fig. 3.4

Second Pea Mating Experiments

F1 plant F1 plant

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Fig. 3.4

Second Pea Mating Experiments

F1 plant F1 plant

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
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Table 3.1

Table 3.1

1 : 3 ratio of green to yellow peas (F2)

Table 3.1 Results from mating true-breeding plants that produced yellow 
or green peas. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
data from Mendel.



Table 3.1

Table 3.1

X

Table 3.1 Results from mating true-breeding plants that produced yellow 
or green peas. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
data from Mendel.



Table 3.1

Table 3.1

all F1 peas yellow (dominant)

Table 3.1 Results from mating true-breeding plants that produced yellow 
or green peas. 

                        outcomes after true green X true yellow (P)

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
data from Mendel.



Table 3.1

Table 3.1

grow F1 plants from yellow peas 

Table 3.1 Results from mating true-breeding plants that produced yellow 
or green peas. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
data from Mendel.



Table 3.1

Table 3.1

1 : 3 ratio of green to yellow peas (F2)

Table 3.1 Results from mating true-breeding plants that produced yellow 
or green peas. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
data from Mendel.
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? Yellow	pigment?
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How to use: Punnett Square

Fig. 3.8 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Punnett Square

Fig. 3.8

1. define parental genotypes

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Punnett Square

Fig. 3.8

2. define gamete genotypes

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Punnett Square

Fig. 3.8

3. make all genotype  
combinations

YY

Yy

Yy

yy

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



Punnett Square

Fig. 3.8

4. deduce phenotypes

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



What does dominant mean? Why/how?



F2 F2 F3

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



F2 F2 F3

Fig. 3.6 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



F2 F3

Fig. 3.6

homozygous 

recessive trait

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



Fig. 3.6

F2 plants produce only y  
alleles and green peas

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



Fig. 3.6

true breeding yellow  
are homozygous Y

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



Fig. 3.6

true breeding produce only  
Y alleles and yellow peas

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



Fig. 3.6

50% F2 yellow peas  
are heterozygous

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



F2 F2 F2 F3

Fig. 3.6

heterozygous plants 

produce 3:1 peas

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?



F2 F2 F2 F3

Fig. 3.6

mix of all 4 
genotypes

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

What’s the GENOTYPE?
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Alternative versions of individual genes are called 
________.

A. gametes 
B. alleles 
C. loci 
D. homozygous



F2?:	In	pea	plants,	spherical	seeds	(S)	are	dominant	to	
dented	seeds	(s).	In	a	genetic	cross	of	two	plants	that	
are	heterozygous	for	the	seed	shape	trait,	what	fraction	
of	the	offspring	should	have	spherical	seeds?	

A.	None	
B.	1/4	
C.	1/2	
D.	3/4	
E.	All

http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01c.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01c.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/01t.html


Test	Cross:	To	identify	the	genotype	of	yellow-seeded	
pea	plants	as	either	homozygous	dominant	(YY)	or	
heterozygous	(Yy),	you	could	do	a	test	cross	with	plants	
of	genotype	_______.

A.	y	
B.	Y	
C.	yy	
D.	YY	
E.	Yy

http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07C.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07C.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/07T.html
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A cross between a black mouse and a brown 
mouse produced 4 black offspring and 4 brown 
offspring. Black coat color is dominant to brown coat 
color, and therefore you can conclude that 
________.

A. the black parent was homozygous 
B. both parents are homozygous 
C. the brown parent was heterozygous 
D. the black parent was heterozygous
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extra credit: Which is one of Mendel’s two fundamental 
rules of inheritance?

A. Independent Crossover 
B. Independent Assortment 
C. Independent Segregation 
D. Independent Recombination 
E. More than one of the above 
F. None of the above


