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How are Plants Propagated? 
Grade Four

Lesson Summary

When to use this lesson
Use this in the spring if you are planting seeds or seedlings.

Objective

Students understand that plant propagation occurs naturally, with help from humans to select the most desirable traits, and in laboratories to modify the genetic makeup of plant cells.

Materials

Seedlings 
Seeds
Planting map

Plant labels
Worksheet to track temperature
Compost thermometer
Trowels 
Three buckets
Bucket of empty cut water bottles
Estimated Duration  

30 minutes
Ohio Standards Connections

Science – Life 

· Heredity A1:  Compare the life cycles of different plants including germination, maturity, reproduction, and death.

· Diversity and Interdependence of Life B2:  Relate plant structures to their specific functions (e.g., growth, survival, reproduction, and photosynthesis).

Science – Science and Technology
· Understanding Technology A1:  Explain how technology from different areas (e.g., transportation, communication, nutrition, healthcare, agriculture, entertainment, and manufacturing) has improved human lives.

· Understanding Technology A2:  Investigate how technology and inventions change to meet peoples’ needs and wants.

All about Propagation
· Explain that students will be propagating plants today.  Propagation is the method for growing new plants.  Plants can be propagated from seed, plant cuttings, plant division and by using laboratory technology.
· Last fall we discussed pollination of flowers to create seeds.  Pollination can occur in different ways.
· Explain that open-pollination occurs by natural means, for example wind or insects.  There are two types of open-pollination, self-pollination, and cross-pollination.  
· Self-pollination occurs within a flower or between flowers on the same plant.  Examples are lettuce, beans, peas, and tomatoes.  Almost all other crops are hybrids.  
· Cross-pollination occurs between flowers of different varieties of the same kind of plant, for example, two varieties of corn pollinate each other.  Cross-pollinated plants require isolation from other plants with which they can cross-pollinate in order to produce new plants that are true to the parent plant.  
· Explain that most plants do not self-pollinate and they have adaptations that prevent this.  The pollen and pistil may mature at different times; the pistil may be taller than the stamens.  Male and female flower parts may be in different flowers or on different plants.  But, most likely is the fact that plants can identify their own pollen and are programmed not to let their own pollen fertilize their own ovules.

· Explain what is meant by hybrid.  Hybrids are plants produced from different varieties of the same kind of plant.  The offspring is different from the parents and combines traits from each.  Can they identify any hybrids?  A hybrid car uses two different energy sources to power a car.  Students are hybrids of their parents.  Children have traits from two different parents without being exactly like one parent.  

· Hybrid seeds are the result of cross-pollinating two different species of plants to increase production or isolate a particular trait.  They are suited to large commercial growers who mass harvest and ship their produce over long distances.  Some hybrids are grown to emphasize traits that accommodate shipping over large distances without having the food over ripen or rot. 

· Explain what is meant by heirloom.  Heirlooms are plants that generally produce offspring that are the same as the parent.  They are plants that have not cross-pollinated between different varieties.  

· Heirloom seeds are from open-pollinated plants with seeds being collected and shared from generation to generation.  Growers save the seeds from the best producing, most disease or bug resistant to promote the qualities favored in hybrid seeds.  

	Hybrids
	Heirlooms

	Some believe flavor is lost.
	Flavorful

	More expensive seeds because of the continuous need to cross the original two parent species
	Less expensive seeds

	Seeds do not grow offspring true to parent
	Seeds produce offspring true to parent

	Need to re-buy seeds for true parent
	Can collect seeds for true parent

	Higher yield that ripens all at once
	Don’t ripen all at once

	Uniform plants
	Plants may vary in shape and size

	Better disease resistance
	Can be more susceptible to disease

	More likely to withstand unseasonable weather variations
	Often stop growing in a cold snap


· Native Americans practiced hybridization when they selected the best ears of corn for seed saving in order to produce plants with the qualities they desired.

· Explain that a new type of hybrid is made in laboratories to transfer genes from completely unrelated plants in order to add specific traits that cannot be produced by conventional hybridization.  Some results are plants resistant to certain pests or disease or even weed killers.  Other modifications add in vitamins and nutrients not normally part of that food.  People are divided in their opinions about this type of technology.
· This technology transfers genes from completely unrelated plant species to create traits that cannot be developed from traditional hybridization.  
· Genetic modification is used to alter genes in species that normally do not cross.  Plants are created from plant samples in test tubes.

· Explain that plant propagation can also occur by digging up plants like perennials and dividing them into several plants or by taking plant cuttings and placing them in water or soil for roots to develop.  Special equipment in a lab setting can be used to grow plants from a tiny amount of leaf, stem, or bud tissue.  Propagation by this method produces new plants that are the same as the parent plant.

Activity
· In advance, place seedlings, seed packets, and plant labels in the beds in the locations indicated on the planting map.

· In advance, fill three buckets with water for students to use to water their plantings.  Collect some empty water bottles for students to share.

· Discuss how to plant seeds while you are in the classroom.  
· Wood chips can be used to make a small hole or shallow furrows for seed planting.  Furrows are an easy way to plant small seeds that are planted ¼ to ½ inch deep.  Furrows also give students a better visual for spacing between seeds.  Encourage students to use multiple furrows.
· Fingers are excellent tools to estimate length.  For the proper depth, model for the students how to use fingertips to estimate the proper planting depth.  Check their fingers to find the finger to use to estimate one inch from the tip to a knuckle and another to measure ½ inch from the tip to the knuckle or the base of a fingernail.  Often the pinky finger is the best to find these benchmarks.  Use the width of fingers to estimate spacing.  Check their fingers to find the combination of the index finger and the next two or three fingers side by side for 2 inches.  Generally, two fingers are an inch – especially for the younger grades.
· Explain that the seed packets will have planting depth and spacing on the envelope.  
· Instruct students to open their envelope and to pour all of the seeds into the hand they do not use to write.  They pick up the seeds with the hand they use to write.

· Remind students to pat the soil gently after covering the planted seeds to be sure the seeds and soil make contact.

· Explain the process to plant a seedling.  
· Dig a hole that is as deep as the pot of your transplant.  
· Do not pull the plant out of the pot by the stem.  This can result in breakage.  Hold the container in the hand you do not use for writing.  Use your writing hand to remove the plant by placing your index finger and middle finger on either side of the transplant’s stem.  Your hand is now touching the top of the plant and covering the soil.  
· Tip the pot into your writing hand, put the pot down, and use both hands to put the transplant in the hole.  
· Fill in the hole, and gently pat the transplant in place.  Do not compact the soil.
· Remind the students that if there is a plant label in the pot, the label should be inserted into the soil near the plant.
· Students dip their water bottle into a bucket to water their plantings, and return the water bottles to the storage container for other students to share.  

Sources
·  “Heirloom Vegetables:  6 Advantages Compared to Hybrids” by Amanda Kimble-Evans, Mother Earth News.  http://www.motherearthnews.com/Organic-Gardening/Heirloom-Vegetable-Advantages.aspx, 01/22/10.

· “The Science of Hybrids”, by Claudia Reinhardt and Bill Ganzel, Wessels Living History Farm.  http://www.livinghistoryfarm.org/farminginthe30s/crops_03.html, 03-29-10.

· “Hybrid or Open Pollinated”, by Ben Watson, National Gardening Association.  http://garden.org/subchannels/care/seeds?q=show&id=293, 03-29-10.

· “How Do Plants Make Sure They Don’t Pollinate Themselves?”  Mad Sci Network.  http://www.madsci.org/posts/archives/2003-02/1044145240.Bt.r.html, 03-31-10.

· “Plant Propagation”, Master Gardener Manual, Ohio State University Extension, Horticulture and Crop Science, Ohio State University.  http://www.hcs.ohio-state.edu/mg/manual/prop.htm, 03-31-10.
Seed Planting Instructions

	Plant
	Number of Plants
	Plant Labels 
Per Class

	Broccoli
	1
	1

	Brussels sprout
	1
	1

	Cabbage
	1
	1


	 Seed
	Envelopes 
Per Class
	Plant Labels 
Per Class
	Depth and Spacing
	Germination
	Notes

	Radish
	4
	2
	¼ to ½ in. deep
2 in. apart
	3 to 10 days
	Watch for early harvest opportunity.  Sometimes radishes peak before our salad harvest day.  Harvest when the root is about and inch in diameter.  Wait too long and the inside becomes spongy.

	Turnip
	2
	1
	½ in. deep 
3 in. apart
	3 to 7 days
	


	Class and Coordinator
	Location
	Garden Beds

	Carter
	Back courtyard 
	Carter, Robertson, Lighthall, Prather, Weber

	Emerick


	Front courtyard
	Geiger, Meyer, Gardis

	Carter (Robertson)
	Front courtyard
	Schulok, Schulz, Wind

	Tanaka 
	Front courtyard
	Cooper, Schlesselman, Stubenrauch, Engel

	Tanaka (Weyand)
	Front courtyard
	Prenger, Burke, Hilton

	Lighthall
	Front courtyard
	Lawrence, Hobson, Freeman

	Rodriguez
	Front courtyard
	Little, Payne, Kenny

	Rodriguez (Lehmkuhl)
	Hill
	Hickey, Tanaka, Ketchum

	Mangano


	Hill 
	Mangano, Rodier, O’Dowd, McDonald

	Rodier (O’Dowd)
	Hill
	Rodriguez, Weyand, Rack, Armstrong

	Kaiser 

	Hill 
	Hess, Ruehrwein, Emerick, Kaiser

	Rodier
	Hill 
	Casey, Welder, Kiefer, Stober


Planting Maps for Class Size of 28

Key

· Black is week March 12

· Blue is week March 19 and is planted by fourth grade only

· Red is May

	spinach
	spinach
	beets, red
	beets, red
	beets, gold
	beets, gold

	cucumber
	cucumber
	beets, red
	beets, red
	
	

	
	
	peppers
	peppers
	
	tomato

	celeriac (2)
	lettuce, red
	carrot, orange
	carrot, white
	collard
	collard

	lettuce, red
	lettuce, red
	
	
	
	collard

	Brussels spr
	turnip (2)
	leek
	leek
	chard
	celery (2)

	
	
	
	
	
	

	
	
	
	
	
	

	kohlrabi
	kohlrabi
	leek
	leek
	radish (2)
	beet, gold (1)

	kohlrabi
	
	
	
	peas
	peas

	squash
	squash
	carrot, yellow
	carrot, red
	beans
	beans

	onion sets
	onion (2)
	
	
	beans
	beans

	onion sets
	lettuce, green
	lettuce, green
	lettuce, green
	peas
	peas

	broccoli
	cabbage
	peppers
	peppers
	radish (2)
	beet, gold (1)


Hill gardens along fence

	cucumber
	cucumber
	beets, red
	beets, red
	tomato
	beets, gold
	beets, gold
	celery
	celery

	spinach
	spinach
	beets, red
	beets, red
	beets, gold
	beets, gold
	collard
	collard
	collard

	Brssels sprt
	
	
	
	
	
	cabbage
	turnip 
	turnip



	pepper
	pepper
	leek
	leek
	leek
	leek
	onion seed
	onion seed
	celeriac
	celeriac

	lettuce, red
	lettuce, red
	lettuce, red
	kohlrabi
	kohlrabi
	kohlrabi
	onion sets
	onion sets
	carrot, org
	carrot, red

	
	
	broccoli
	
	
	
	
	
	
	



	pepper
	pepper
	chard
	squash
	squash
	beans
	beans
	beans
	beans

	carrot, ylo
	carrot, wht
	lettuce, grn
	lettuce, grn
	lettuce, grn
	peas
	peas
	peas
	peas

	
	
	
	
	
	radish
	radish
	radish
	radish
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How are Plants Propagated? 

Grade Four

In science we study plant life cycles and pollination.  We learn that technological advances often occur in response to the needs and wants of people.
Today we learned that plants are propagated from seed, plant cuttings, plant division, and by using laboratory technology to grow plants from a tiny amount of leaf, stem, or bud tissue.  
We learned that some plants pollinate themselves, but most do not.  Cross-pollinating plants helps to isolate and grow plants and foods with specific desirable traits, like size, increased production, color, and taste.  

In the laboratory, scientists have gone a step further to transfer genes between plants that normally would not cross pollinate.  Some results are plants that are resistant to certain pests or disease or even weed killers.  Other modifications add in vitamins and nutrients not normally part of that food.  People are divided in their opinions about this type of technology.  (Granny does not garden with genetically modified seeds.)
Email Granny to join our class for our next garden experience! 
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