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ACTIVITY SNAPSHOT

SUPPORTING AREAS

Food, plant characteristics, traits, 
genetics. 

PURPOSE

Students will explore how DNA 
determines the genetic traits of a plant.   

MATERIALS

•	 Picture of a Wheat Field 

•	 What Stuck? 

•	 Wheat Reader 

•	 Wheat Kernel Dissection Image 

•	 Fresh or vacuum-packed wheat germ

•	 Warm water (not boiled)

•	 Dish soap

•	 Isopropyl (rubbing) alcohol

•	 Test tubes, 1 per student*

•	 Stir sticks, 1 per student*

•	 Pipettes, 1 per student*

•	 Microcentrifuge tubes, 1 per 
student*

•	 Yarn, 1 necklace length piece per 
student*

•	 Safety glasses

•	 1 teaspoon measuring spoon, 
minimum 1 per group

•	 1 tablespoon measuring spoon, 
minimum 1 per group

•	 Wheat Germ DNA Extraction video

*These items are included in the 
Wheat Germ DNA Necklace Kit , 
which is available for purchase from 
agclassroomstore.com  .

Gearing up with 
genetics - Pt 1
Lesson Thirteen

ACTIVITY SUMMARY

Students will use wheat to explore how DNA 
determines the genetic traits of a plant and how 
plant breeders change the DNA of a plant to produce 
desired characteristics.

VOCABULARY WORDS

•	 biotechnology: the use of living systems and 
organisms to develop or modify products or 
processes

•	 deoxyribonucleic acid (DNA): deoxyribonucleic 
acid; a self-replicating material present in nearly 
all living organisms as the main constituent of 
chromosomes; the carrier of genetic information

•	 embryo: a human, animal, or plant in the early 
stages of development before it is born, hatched, 
sprouted, etc.

•	 gene: a unit of heredity that is transferred from a 
parent to offspring and is held to determine some 
characteristic of the offspring

•	 genetic trait: a feature or quality that is passed on 
from one generation to the next in genes

•	 genetically modified (GM): an organism or crop 
containing genetic material that has been artificially 
altered to produce a desired characteristic

https://cdn.agclassroom.org/media/uploads/2015/04/28/wheat_field7.jpg
https://cdn.agclassroom.org/media/uploads/2015/04/28/Wheat-What_Stuck.pdf
https://cdn.agclassroom.org/media/uploads/2015/04/28/clr_wheatnews.pdf
https://cdn.agclassroom.org/media/uploads/2017/11/10/Wheat_Kernal_Dissection_Image.pdf
https://agclassroomstore.com/wheat-germ-dna-necklace/
https://agclassroomstore.com/
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BACKGROUND INFORMATION

Source:

•	 Wheat Germ 

When farmers make decisions about which varieties of wheat to plant, they are thinking about genetics. 
Each variety of wheat has DNA (deoxyribonucleic acid) that gives it certain genetic traits. In the wheat 
kernel, the DNA is in the germ, which is the embryo or sprouting section of the seed. 

Modern technology allows plant breeders to make precise genetic changes to address disease, insect, 
or environmental challenges more rapidly. Agricultural biotechnology is an advanced technology that 
allows plant breeders to identify the specific genes responsible for individual traits and transfer only 
the desired traits between plants. Currently, there is no genetically modified wheat seed available to 
farmers in the US.

The life cycle of a flowering plant begins with a seed. A seed contains an embryo—what will become 
a new plant—and food for the embryo. Seeds are dormant, or inactive, until they receive the correct 
amount of moisture and the proper temperature. With appropriate warmth and moisture, seeds will 
germinate, producing a tiny, immature plant called a seedling. The seedling will grow into a mature 
plant which, when fertilized, will produce seeds.

Plants need water, light, nutrients, and air to grow. Water requirements vary by plant species, but all 
plants need some amount of water. Most water enters the plant through the roots. Water is necessary 
for photosynthesis, the process through which light energy is converted into food for the plant. Too 
much or too little water can be harmful to a plant. It is important to know the water requirements of a 
particular plant to ensure you provide the proper amount for healthy growth.

WHAT’S THE CONNECTION TO AGRICULTURE?

Agriculture is driven by genetics, whether in the production of crops or livestock. Farmers can identify 
genetics that meet the needs of their operation by using biotechnology and observing the genetic traits 
of the crops they grow. All food contains DNA, we can identify certain traits of the crops we grow by 
extracting the DNA from seeds.

INTEREST APPROACH

1.	Show students the attached Picture of a Wheat Field . Ask students to name the crop.

2.	Once they have identified the wheat, ask them what wheat is used for. Brainstorm with your students 
and make a list on the board of all the things they can think of that use wheat. 

ACTIVITY PROCEDURE

Procedure
Activity 1: All About Wheat

1.	Divide the class into groups of 3-5 students. Print 1 copy of the Wheat Reader for each group or 
individual student.

2.	Pass out the What Stuck?  activity sheet to each student. 

https://agclassroom.org/matrix/lesson/831/
https://cdn.agclassroom.org/media/uploads/2015/04/28/wheat_field7.jpg
https://cdn.agclassroom.org/media/uploads/2015/04/28/Wheat-What_Stuck.pdf
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3.	Instruct the students to read the Wheat Reader  and take notes about what they are learning on 
the "sticky notes" of the activity sheet.

•	 Increase the effectiveness of this reading strategy by first discussing with the students some of 
the things they will learn as they read.

•	 List the following questions on the board as a guide for the notes they should take on their 
activity sheet:

	- What does a wheat plant look like?

	- What is wheat used for?

	- What are the parts of a wheat plant? 

	- What machines are used to plant and harvest wheat?

Activity 2: Wheat Germ DNA Extraction

1.	Explain that each variety of wheat has DNA (deoxyribonucleic acid) that determines its specific genetic 
traits or characteristics.

2.	Project the Wheat Kernel Dissection Image  on a large screen. Point out the germ. Explain that the 
germ of the wheat kernel, which is the embryo or sprouting section of the seed, contains the DNA. 
When the embryo sprouts and grows into a plant, the specific traits will be expressed in the plant. 

3.	Tell the students that they are going to extract (remove) DNA from wheat germ so that they can 
observe the DNA strands that contain the traits of the wheat.

4.	Organize students into small groups. Provide each student with one test tube, one stir stick, one 
pipette, one microcentrifuge tube, one necklace-length piece of yarn, and a pair of safety glasses. 
Provide each group with warm water, dish soap, rubbing alcohol, a teaspoon measuring spoon, and a 
tablespoon measuring spoon.

5.	Refer to the Wheat Germ DNA Extraction video  for a demonstration of the process.

Procedure
1.	Guide the students through the following instructions:

•	 Pour 1/4 teaspoon of wheat germ into the test tube.

•	 Add 2 teaspoons of warm water and mix with the stir stick.

•	 Add 4 drops of dish soap and mix.

•	 Let the solution stand for 5 minutes. Use this time for students to discuss their predictions within 
their groups.

•	 After the 5 minutes are up, put safety glasses on, tip the test tube slightly and slowly run 1 
tablespoon of rubbing alcohol down the side of the tube until it is half full. It is important that the 
alcohol is slowly added to the solution to avoid stirring up the wheat germ flakes. The rubbing 
alcohol will precipitate the DNA (cause the DNA to come out of the wheat germ solution).

•	 Observe the line between the wheat germ solution and the alcohol. You will notice a white, 
thread-like cloud appearing above this line. This is the wheat germ DNA.

•	 Use the pipette to carefully collect the cloudy clumps of DNA strands and transfer them to the 
microcentrifuge tube.

https://cdn.agclassroom.org/media/uploads/2015/04/28/clr_wheatnews.pdf
https://cdn.agclassroom.org/media/uploads/2017/11/10/Wheat_Kernal_Dissection_Image.pdf
https://www.youtube.com/watch?v=Mp-xZVa6iM4
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•	 Close the cap of the microcentrifuge tube tightly around a piece of yarn and tie the ends of the 
yarn to make a DNA necklace.

2.	Ask the students to make observations about the wheat germ DNA. Use the following questions to 
guide the discussion:

•	 What does DNA look like? Did it match your prediction?

•	 Why is it useful for scientists to be able to extract DNA from an organism?

•	 Why is it important for farmers to understand the genetic traits of the crops they grow and the 
animals they raise?

CONCEPT ELABORATION AND EVALUATION

1.	What does wheat have that determines its specific genetic traits or characteristics?

•	 DNA (deoxyribonucleic acid)

2.	Where is the DNA located within the wheat seed? 

•	 The germ of the wheat kernel, which is the embryo or sprouting section of the seed

3.	Why are farmers interested in plant genetics and DNA?

•	 By observing and controlling genetics, farmers can grow crops that are best suited for their climate, 
geography, and region



 Let’s Get Growing - Lesson Thirteen | Gearing Up with Genetics - Pt 1 5

Wheat field
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What stuck?
Name: 

Directions: As you are reading about wheat, keep a few notes about what you are learning to help it 
STICK in your memory!
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What is Wheat?
Wheat is a grain (a plant that produces a dry edible seed 
called a kernel) used mostly for human consumption. Wheat is 
an annual grass plant that will grow 2 to 3 feet tall. There are 
two major types of wheat planted in the United States. They 
are winter wheat and spring wheat. Winter wheat is planted 
in September and harvested the following summer. Spring 
wheat is planted in April or May and is harvested in August or 
September. Wheat starts as a seed and begins to grow when 
there is enough moisture in the soil. The first signs of growth are 
tiny root hairs that stretch down into the soil while a small shoot 
pushes upward through the soil. Tissue within the wheat seed 
provides the plant with its first nourishment. As the plant grows, 
it uses the sun to make food in its leaves. The roots get food 
from the soil. Wheat grows many leaves and sends up 3-12 
stems called tillers. A group of flowers called a spike develop at 
the top of each tiller and mature into the wheat head. Kernels 
within the head grow and turn golden brown before harvest. Awn: a bristle-like attachment of a wheat plant.

Beard: the bristle-like parts of the wheat plant that cover  
and protect the kernels.

Bran: the outer coating of the wheat kernel.

Bushel: a way to measure a crop. One bushel of wheat  
weighs 60 pounds and contains about 1 million kernels.

Chaff: the husks of grains and grasses that are separated 
during threshing.

Germ: the embryo or nucleus of the wheat kernel, used in or 
on foods as a concentrated source of vitamins. 

Head: the part of the wheat plant that contains the kernels.

Mill: the place where wheat kernels are ground into flour.

Spike: an ear of grain, as of wheat.

Stalk: the entire wheat plant.

Straw: a single stalk or stem, especially from certain species  
of grain, mostly wheat, rye, oats and barley.

Thresh: to beat the stems and husks of grain or cereal plants 
with a machine to separate the grains and seeds.

Tiller: an erect shoot arising from the crown of a grass.

Wheat germ: the embryo of the wheat kernel that will develop 
into a wheat plant.

Wheat kernel: the seed, sometimes called a wheat berry,  
from which the wheat plant grows.

VOCABULARY

Stem

Head

Leaves

bread, cookies, pancakes, waffles,  
ice cream cones, macaroni, 
spaghetti, pizza, pet foods, soap, 
newsprint, wallboard, cosmeticsWHEAT US

ES
: 

Awn

Kernel

Roots
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15000 B.C. — Seed gathering.

10000-9000 B.C. — Early 
people learned cultivation 
and stayed in one place to 
farm grain. Villages formed. 
Civilization began.

7000-6000 B.C. — Swiss lake 
dwellers ground wheat kernels, 
mixed flour with water and 
baked the first flatbreads.

3000 B.C. — Egyptians 
cultivated wheat and  
baked bread.

B.C./A.D. — Chinese cultivated 
wheat and baked bread.

1683 — The first bagel rolled 
into the world when a baker 
from Vienna, Austria was 
thankful to the King of Poland 
for saving Austria from Turkish 

invaders. The baker reshaped 
the local bread so that it 
resembled the King’s stirrup. 
The new bread was called 
“beugel,” derived from the 
German word stirrup, “bugel.”

1777 — Wheat is planted 
for the first time in the U.S.

1800 — U.S. harvest rate 
is 8 acres per day.

1921 — Wonder Bread was 
originally produced by the 
Taggart Baking Company. It 
was named by Vice President 
Elmer Cline.

1999 — U.S. harvest rate is 
120 acres per day. 

2008/2009 — U.S. farmers 
grew nearly 2.4 billion bushels 
of wheat on 63 million acres  
of land. 

 Top wheat producing states
Kansas, North Dakota, Montana, Washington, Idaho,  
South Dakota, Colorado, Oregon, Minnesota, Oklahoma

2011 United States Wheat Production wheat

Wheat History Timeline

f
u

n
fa

ct
s:

Wheat is grown in nearly every state. Because it is 
such a versatile crop, it is being harvested somewhere 
in the world every month of the year.________________________________________________

A bushel of wheat weighs about 60 pounds  
and yields about 42 pounds of white flour or  
60 pounds of whole wheat flour.________________________________________________

Bread, pasta, cereal, pretzels and licorice are all foods 
made with wheat. Cosmetics, pet foods, paper, soap 
and trash bags also contain wheat.________________________________________________

A kernel is a wheat seed. There are about 50 kernels 
in a head of wheat and 15,000 to 17,000 kernels in  
a pound.________________________________________________

The average price received by U.S. farmers in  
2011 was $5.70 per bushel.

U.S. Wheat Use
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One bushel of wheat:
Weighs about 60 pounds, yields about 42 pounds of  
white flour and around 60 pounds of whole-wheat flour.
Makes 90 one-pound loaves of whole-wheat bread.
Fills 53 boxes of cereal.
Makes 72 pounds of flour tortillas.
Bakes into 800 sponge cakes.
Rolls into 420 three-ounce cinnamon buns.
Makes 5,000 four-inch cookies.
The average price received by U.S.  
farmers in 2011 was $5.70 per bushel.

*  Depends on the class of wheat

WHEAT
Remote Sensing Specialist, 

Commodity Broker,  
Farmer, Soil Scientist,  
Food Process Engineer,  
Human Nutritionist ca

re
er

s:

Spotlight on Careers:

Remote Sensing Specialist — Remote Sensing 
Specialists interpret and analyze many types of aerial 
photographs and satellite images. They may use color 
infrared photos to map irrigated cropland, or to determine 
areas of insect or disease infestation in croplands. 
They use computers to analyze satellite scanner data  
and create maps of land cover and changes in land use. 

Commodity Broker  — A Commodity Broker is a firm or 
individual who arranges transactions, on behalf of clients, 
to buy or sell contracts for commodities such as corn, 
soybeans, livestock and wheat.

wheat path

Wheat Use in the United States 

	
  

The wheat seeds are put into the ground 
by a machine called a grain drill. The drill 
is pulled by a tractor and digs narrow rows 
in the earth and drops the wheat seeds 
into the rows. Then it covers the seeds 
with soil so they can take root.

The seed begins to grow when there is enough 
mositure in the soil. The tiny root hairs stretch 
down into the soil and eventually a small shoot 
pushes upward through the soil. The tissue within 
the wheat seed is how the plant is nourised. As 
the plant grows it uses the sun to make food in its 
leaves. The roots get food from the soil. 

	
  

The wheat plant grows many 
leaves and sends up 3 to 12 
stems called tillers. A group of 
flowers called a spike develop 
at the top of each tiller and 
mature into a wheat head. 

Kernels within the head grow 
and turn golden brown before 
harvest. The wheat must be 
dry before it can be harvested. 

	
  

A combine is used to cut the wheat 
stalk. It also does the threshing, 
separating the kernels from the rest of 
the plant. The threshed grain is stored 
in a bin on the machine. The bin is 
emptied into a grain truck and taken to 
the grain elevator. 

From the elevator, the wheat will  
be sold to be processed into food for 
humans or livestock feed. Wheat is 
ground into flour at a mill. The flour is 
then used to make products, such as 
rolls, cookies, bagels, and tortillas.
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WHEAT MILLING
Materials: Wheat Stalks, Salt or Pepper Grinder
Directions:

1.  Show students wheat stalks. 

2.  Go over the parts of the wheat stalk with the students to 
familiarize them with the parts so they can understand the 
directions for dissection.
A. Stalk — the entire plant.
B. Head — the part of the wheat plant that contains the kernels.
C. Beard — the bristle-like parts of the wheat plant that cover 

and protect the kernels.
D. Kernel — the seed from which the wheat plant is grown or 

that people harvest from the wheat plant to grind into flour.
E. Stem/Straw — the part of the wheat plant that supports  

the head and is known as straw after harvest.

3.  Dissect the wheat using the following steps:
A. Hand out stalks of wheat to the students.
B. Break the head off the stem.
C. Make a straw out of the stem by breaking it to avoid  

the nodes.
D. Lay the wheat head flat on a hard surface and pat with  

your hand to shake out the kernels.
E. Have the students count their kernels.

www.agclassroom.org  /  www.agintheclassroom.org  /  http://cals.arizona.edu/agliteracy 

A697D2

Science at Home

Lesson Extender!

1. Have students find the gluten in wheat by chewing the 
kernels. Before there was chewing gum in the store, 
farmers made their own with grains of wheat! This and 
other activities can be found in the back of the book 
Bread Comes to Life.

4. Put the kernels of wheat into a salt or pepper grinder and have 
the students mill their wheat into flour. What simple machines 
are being used?

5. Talk about different ways to grind wheat. The Native Americans 
did it using rocks, etc. Have students design their own method 
of grinding wheat and then test their machines.

6. Talk about the uses of wheat flour to make pastas, breads, 
desserts, etc.

WHEAT

2011 Wheat Statistics
  Planted Harvested   Weighted 
  acreage acreage Production Yield average 
 Class and Market Year (million acres) (million acres) (million bushels) (bushels per acre)  (dollars per bushel)

 All Wheat (2011/2012) 54.41 45.71 1999.35 43.7 7.25

 Hard Red Winter (2011/2012) 28.480 21.441 780.09 36.4 --

 Hard Red Spring (2011/2012) 11.589 11.295 397.69 35.2 --

 Soft Red Winter (2011/2012) 8.561 7.420 457.54 61.7 --

 White (2011/2012) 4.410 4.237 313.55 74.0 --

 Durum (2011/2012) 1.369 1.312 50.48 38.5 9.90 
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Wheat kernel dissection image


