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How Can We Predict Heredity?
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Meet Tom and Susan:
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Tom has pure-line genes for dark hair



Susan has hybrid genes for hair color: one dominant dark gene for dark hair and one recessive gene for blonde hair.
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How can we predict what color hair their children will have?  We can use a special chart called a Punnett square.

1.  Mark Tom’s genes on the top of 
the chart.  A dominant gene is marked 
with a capital letter.

“D” stands for dominant dark hair.

Both of Tom’s genes for hair color are D. 
His genotype is DD.
2.  Mark Susan’s genes on the side of 
the chart.  Susan is hybrid dark for hair color.

One gene is D.  The other gene is the 
recessive blonde (d).  Her genotype is Dd.
A recessive gene is always marked with 

a small letter.

3.  Now mark each box with the letters that meet there.

Each box now shows the different combination of 

genes  that can show up in the offspring.

More on Tom and Susan

Look again at the chart on the previous page.  What do the letters in the box tell us?

• The possibilities of gene mixing are DD, DD, Dd, and Dd.

• Each combination has a dominant dark hair gene.

• Therefore all of Tom and Susan’s children will have dark hair.

If Tom and Susan have four children…
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            . . . two may be pure line for dark hair.
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               . . . two may be hybrid for dark hair.
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    Dd
But remember, there are only two possibilities-pure dark and hybrid dark.  And you can not tell by looking at the children which is pure line and which is hybrid!

Which one will turn up?  It’s a matter of chance.

Predicting Heredity in Pea Plants
When Mendel did his experiments with pea plants he found that some peas had a smooth covering.  Others were wrinkled.


Smooth peas are dominant (S)

Wrinkled peas are recessive (s)
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What happens when a pure smooth 
is crossed with a pure wrinkled 
pea plant? Fill out the Punnett 


        s
Square to find out:

1.  The dominant smooth genes 

        s
came from the: male or female?



2.  The recessive wrinkled genes 
came from the: male or female?

3.  The genes for smooth peas are: pure line or hybrid?
4.  The genes for wrinkled peas are: pure line or hybrid?
5. What kind of covering will all the offspring peas have?  Smooth? Wrinkled?
6.  All the offspring are: pure line or hybrid?
                          Male gametes

7.  Would there be any difference if the S genes were female and the s genes were male?  Test it in the figure to the left.

Answer:  


Now try a hybrid cross, Ss by Ss.

8.  Fill in the Punnett square to the right.

9a.  How many offspring are smooth? 
b.  How many are wrinkled? 
10a.  How many offspring are pure line? 
b.  How many offspring are pure-line smooth?

c.  How many are pure-line wrinkled? 

11.  How many offspring are hybrid smooth? 

Predicting Human Traits

Gary and Tina are married.

They are planning a family.

What will their children look like?

Gary is hybrid for curly hair (Cc)

Tina is pure for straight hair (cc)

C = dominant curly

c = recessive straight


Gary is hybrid for dark hair (Dd)

Tina is pure for blonde hair (dd)

D = dominant dark

d = recessive blonde

Both Gary and Tina are hybrid for 

Brown eyes (Bb)

B = dominant brown

b = recessive blue

Complete a Punnett Square for each trait.

You filled in the Punnett squares for each trait.  You saw the different combinations that are possible for each.

So what traits will Gary and Tina’s children have?  Here are the possibilities.  But remember: THESE ARE JUST POSSIBILITIES.

	Offspring
	Hair Type
	Hair Color
	Eye Color

	#1
	Cc
	Dd
	BB

	#2
	cc
	dd
	Bb

	#3
	Cc
	Dd
	Bb

	#4
	cc
	dd
	bb


Now use this information to predict what Gary and Tina’s children will look like.  Fill in the chart below.

	Offspring
	Hair Type

Curly or Straight
	Hair Color

Dark or Light
	Eyes

Blue or Brown

	#1


	
	
	

	#2


	
	
	

	#3


	
	
	

	#4
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