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Additional Resources

agclassroom.org - This is the national 
website for Agriculture in the Classroom 
programs from across the nation.  A site 
search will bring up a variety of lessons, 
books, videos and links.

growingyourfuture.com - connects you to 
Colorado’s Agriculture in the Classroom 
program.  A variety of resources are avail-
able at this site.

Genetic Science Learning Center
The Genetic Science Learning Center pro-
vides many teaching tools to supplement 
lessons on genetics, heredity, cells, cloning, 
and more.  You will find virtual labs and 
simulations, graphics, and animations.
http://learn.genetics.utah.edu/

GMO Answers
GMO Answers is an educational website 
to answer your questions about GMO’s, 
or Genetically Modified Organisms.  You 
will find infographics, images, videos, 
posters, and handouts to use as learning 
tools. https://gmoanswers.com

The Life of a Seed
The Life of a Seed is a 3-minute video 
clip which explores the basics of biotech-
nology.  Learn about the history of plant 
breeding and how genetically modified 
crops are created. https://www.youtube.
com/watch?v=L9tlirsBNg4

Student Reading:
The Boy Who Changed the World
This book tells the story of Nobel Laure-
ate, Norman Borglaug.  Norman grew up 
as an average farm boy in Iowa, but later 
his work as a plant scientist reached far 
and wide to help improve the growth of 
wheat, rice, and corn all over the world.  
This book highlights the benefits of 
emerging science, but also has an under-
lying message to teach kids that, “Every 
choice you make, good or bad, can make 
a difference.”
Author(s) Andy Andrews

INTRODUCTION:
PAGE 2 & 4
Modern technology allows plant breed-
ers to make precise genetic changes and 
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. Genetically engineered 
plants include soybeans, corn, and cot-
ton. Agricultural biotechnology efforts 
focused first on increasing pest resistance, 
disease resistance, and herbicide toler-
ance (reducing competition for nutrients 
between crops and weeds). These efforts 
have allowed significant increases in food 
production without expanding the acreage 
devoted to crop production.

Researchers are also developing crops 
that contain enhanced nutrients, are 
resistant to drought or other environmental 
conditions, and are allergen-free. Today, 
it is estimated that at least 70 percent of 
the processed foods available in the U.S. 
grocery stores contain at least one ingredi-
ent derived from plants enhanced through 
biotechnology. Foods and plants devel-
oped using biotechnology are thoroughly 
tested and scrutinized before receiving 
regulatory approval for use. Agricultural 
biotechnology, the technology used by 
plant breeders to add beneficial traits to 
plants, is regulated by three agencies in 
the United States: the U.S. Department of 
Agriculture’s Animal and Plant Health 

Inspection Service (APHIS), the Environ-
mental Protection Agency (EPA), and the 
Food and Drug Administration’s Center for 
Food Safety and Nutrition. Globally, the 
adoption of agricultural biotechnology is 
increasing food production particularly in 
areas with less than ideal growing condi-
tions. In 2009, 14 million farmers in 25 
countries used agricultural biotechnology. 
Ninety percent (13 million) of those were 
resource-poor farmers in developing coun-
tries. By increasing resistance to disease, 
pests, and imperfect growing conditions, 
biotechnology is protecting plant health 
around the world.

PAGE 3
We recommend having the students read 
“The Boy Who Changed The World”.

What two Coloradans are honored? 
Florence Sabin & Jack Swigert

PAGE 4 Go Figure
80 acres x 30 bushels/acre = 
2400 bushels
Double the yield = 4800 bushels

PAGE 5
Selective breeding of animals has also 
lead to improvement in livestock. One ani-
mal that has had a lot of selective breeding 
is dogs. Look at all the differences in the 
different breeds of dogs. 

RESEARCH PROJECT
Have each of your students choose a 
different breed of dog to research. Have 
them write a paper that describes why 
each breed was developed and what char-
acteristics the breed developed.

PAGE 7 & 8
Activity: Have students pretend they are 
an UAV and have them write a story on 
what they do and see in the air over a 
farm. Next have them brainstorm all the 
ways we use GPS today. 

Comments, questions, suggestions 
and feedback about the Colorado 

Reader are welcome.
Contact: Colorado Foundation for 

Agriculture
Bette Blinde, Director

PO Box 10 Livermore, CO 80536
Phone 970-881-2902

bblinde@growingyourfuture.com
www.growingyourfuture.com

 



Wheat Germ DNA Activity
Grade Level(s) 3 - 5
Estimated Time 40 minutes

Wheat Germ DNA Extraction:
Materials needed:
• 100 ml warm water
• 1 clear cup or beaker
• Raw wheat germ (not cooked or 

heat treated)
• Liquid soap
• Spoon
• Stir stick
• Baking soda 
• Meat Tenderizer
• Denatured Alcohol ~This can be 

found in paint remover in a hard-
ware section of a store

• Test tube
• Eyedropper
• Measuring spoons:  2 teaspoons, 

1/4 teaspoon, and 1/8 teaspoon
• Disposable plastic transfer pipettes
• Plastic flip top vial
• Colored cord or yarn for necklace

Procedure:
1. Pour 100 ml of warm water into a 

clear cup/ beaker
2. Add one teaspoon of raw wheat 

germ and stir a few times
3. Add one squirt of liquid soap, 

stir a few more times, but not so 
hard that you generate bubbles.  
The soap bursts open the cells to 
release the DNA.

4. Add 1 tsp baking soda and 1/8 
tsp meat tenderizer; stir for 5-10 
minutes, then let solids settle to 
the bottom.  Baking soda buffers 
the solution to deactivate enzymes 
that break down DNA.  Meat ten-
derizer contains the enzyme, pa-
pain, that helps clean protein away 
that may contaminate the DNA

5. Draw off some of the clear liquid 
at the top with an eyedropper. You 
do not want to extract the solids at 
the bottom.  

6. Place the clear liquid into a test 
tube filling it 1/3 full of liquid.

7. Slowly add denatured alcohol with 
an eyedropper and watch the DNA 
strands appear at the interface 
between the wheat germ slurry 

and the denatured alcohol.  Dena-
tured alcohol makes DNA strands 
precipitate out of the mixture 
or clump together and become 
visable.  This will take about 5-10 
minutes and will progress from a 
cloudy material to the spaghetti-
like strands of dna.

8. Allow students to look at the DNA.  
You may want to provide a hand 
lens for closer observation.  A 
powerful microscope borrowed 
from the high school science lab 
would provide a good observation 
as well.

9. Create more excitement by having 
the students add colored dye to 
the mixture to enhance the obser-
vation of the DNA strands.

10. Carefully remove the DNA strands 
from the mixture and place on 
colored paper for contrast.  Gently 
stretch out the DNA strands and 
measure them.  

11. You can portion out the DNA 
strands and place in a small tube 
ordered from a Science catalog 
that’s designed for a necklace so 
the students can carry around the 
extracted DNA.  

12. A formative assessment could be 
to observe the conversations of 
class participants with their friends 
as they explain their DNA necklace 
and what they learned during the 
lesson.

National Agricultural Literacy Out-
comes 
(NALO) Standards:
Science, Technology, Engineering & Mathemat-
ics Outcomes
Science (3-5): Describe how technology helps 
farmers/ranchers increase their outputs (crop 
and livestock yields) with fewer inputs (less 
water, fertilizer, and land) while using the same 
amount of space; Identify examples of how 
the knowledge of inherited traits is applied to 
farmed plants and animals in order to meet 
specific objectives (i.e., increased yields, bet-
ter nutrition, etc.); Compare simple tools to 
complex modern machines used in agricultural 
systems to improve efficiency and reduce 
labor; Provide examples of science being ap-
plied in farming for food, clothing, and shelter 
products.
Social Studies (6-8): Describe the process of 
development from hunting and gathering to 

farming; Identify specific technologies that 
have reduced labor in agriculture; Discuss how 
technology has changed over time to help 
farmers/ranchers provide more food to more 
people; Compare and contrast historical and 
current food processing and systems; Explain 
how and why agricultural innovation influenced 
modern economic systems.
Science (6-8): Provide examples of science and 
technology used in agricultural systems (e.g., 
GPS, artificial insemination, biotechnology, soil 
testing, ethanol production, etc.); explain how 
they meet our basic needs; and detail their 
social, economic, and environmental impacts; 
Explain the harmful and beneficial impacts of 
various organisms related to agricultural pro-
duction and processing (e.g., harmful bacteria/
beneficial bacteria, harmful/beneficial insects) 
and the technology developed to influence 
these organisms; Describe how biological pro-
cesses influence and are leveraged in agricul-
tural production and processing (e.g., photo-
synthesis, fermentation, cell division, heredity/
genetics, nitrogen fixation) 

Colorado Academic Standards: 
GLE.4.2010 / CCSS ELA-Literacy
Mathematics Standard 1. Number Sense, Prop-
erties and Operations
1. Different models and representations can be 
used to compare fractional parts.
2. Formulate, represent, and use algorithms 
to compute with flexibility, accuracy, and ef-
ficiency.
CCSS.ELA-Literacy.CCRA.L.4: Determine or 
clarify the meaning of unknown and multiple-
meaning words and phrases by using context 
clues, analyzing meaningful word parts, and 
consulting general and specialized reference 
materials, as appropriate.
CCSS.ELA-Literacy.CCRA.R.1: Read closely to 
determine what the text says explicitly and to 
make logical inferences from it; cite specific 
textual evidence when writing or speaking to 
support conclusions drawn from the text.
CCSS.ELA-Literacy.CCRI.R.1: Refer to details and 
examples in a text when explaining what the 
text says explicitly and when drawing infer-
ences from the text.
CCSS.ELA-Literacy.CCRI.R.3: Explain events, 
procedures, ideas, or concepts in a historical, 
scientific, or technical text, including what hap-
pened and why, based on specific information 
in the text.
CCSS.ELA-Literacy.CCRF.R3a: 3. Know and apply 
grade-level phonics and word analysis skills in 
decoding words. a. Use combined knowledge of 
all letter-sound correspondences, syllabication 
patterns, and morphology (e.g., roots and af-
fixes) to read accurately unfamiliar multisyllabic 
words in context and out of context.
CCSS.ELA-Literacy.CCRF.R4: Read with sufficient 
accuracy and fluency to support comprehen-
sion


