
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PALNNING GUIDE

	Content Area
	Sixth Grade Science  

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  6-2

	Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.

	Characteristics of Plants

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-2.9 Explain how disease-causing fungi can affect plants.


	SC Science Standards Support Document

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Biology: The Science of Life: The World of Fungi

http://player.discoveryeducation.com/index.cfm?guidAssetId=FEEB7942-7AF2-455C-B589-35AA859DF4D1&blnFromSearch=1&productcode=US
This program examines organisms of the Kingdom Fungi that students may frequently encounter in their daily lives: mushrooms, molds, yeasts, mildews, lichens. Students learn how fungi carry out the unglamorous, but ecologically important, role of decomposers.
Helpful Fungi

http://player.discoveryeducation.com/index.cfm?guidAssetId=9F5D4C72-FF94-4774-B028-10BBD5FF8A5D&blnFromSearch=1&productcode=US
A wide variety of organisms live in the rainforest, including fungi. A fungus does not need light to live. Fungi act as decomposers in the forest. Many fungi are edible yet some can be poisonous.

	See Module 6-2.9
	From the Science Standards Support Document: The objective of this indicator is to explain the effects of disease-causing fungi on plants; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the ways that plants are affected by fungi.  However, appropriate assessments should also require students to recognize fungi that cause disease in plants; or recall that not all fungi are harmful.



Sixth Grade

Science Module 

6-2.9

Structures, Processes and Responses of Plants
Lesson A
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From the South Carolina Support Documents:
Indicator 6.2.9:  Explain how disease-causing fungi can affect plants.

Taxonomy Level:

Understand Conceptual Knowledge (2.7-B)
Previous/future knowledge: In 5th grade (5-2.4), students identified the roles of organisms as they interact and depend on one another through food chains and food webs in an ecosystem, including decomposers (microorganisms, termites, worms, and fungi). Students have not previously been introduced to the concept of diseases or their affects on other organisms.

It is essential for students to know that fungi are a kingdom of organisms that do not make their own food.

· Many types of fungi must grow in or on other organisms, such as plants.

· These fungi, for example grain mold, corn smut, and wheat rust, cause diseases in those plants that result in huge crop losses.

· Diseases caused by fungi may also affect other important crops, such as rice, cotton, rye, and soybeans.

· If a fungus infects a tree, fruit, or grass; it can eventually kill the plant.
NOTE TO TEACHER: Students should know that even though fungi can be harmful to plants, they are also helpful as decomposers, as a source of penicillin (medicine), and as food.

It is not essential for students to know about fungi that cause diseases in humans (including Athlete’s foot) as this will be studied further in 7th grade.
Assessment Guidelines:
The objective of this indicator is to explain the effects of disease-causing fungi on plants; therefore, the primary focus of assessment should be to construct a cause-an-effect model of the ways that plants are affected by fungi.  However, appropriate assessments should also require students to recognize fungi that cause disease in plants; or recall that not all fungi are harmful.

Teaching Indicator 6-2.9:  Lesson A - How Fungi Affect Plants?
Instructional considerations:
This lesson is an example of how a teacher might address the intent of this indicator. Fungi are one of the kingdoms in the taxonomy of living organisms.  They cannot make their own food because they do not have chlorophyll.  They eat living or once living organisms.  Many fungi are helpful but some can be harmful to plants.

Preparation for this Lesson:

Find pictures of plants infected by molds. One source is listed under materials below.

Misconceptions: 

Temperature: Fungi grow best in warm temperatures. Some species of fungi do grow better at warm temperatures (70-90°F), but there are some that thrive in very high temperatures of 130-150°F and some that will thrive in very low temperatures below 32°F (below freezing). That is why when you refrigerate meat, it needs to be in a freezer at -20°F. Also, how many of you have found food in your refrigerator that has been contaminated with fungi?

Water: Fungi need lots of water to grow. For most fungi this is true. This is why fungi are more of a problem in the tropics than in temperate areas of the world. Personal property that is normally safe from fungi, such as clothing and shoes, can be damaged in the tropics. However, some fungi can grow in very dry conditions. Dried grains and fruits can become contaminated with fungi. Fungi contaminating grains have been a very serious health hazard. For example, when you go into a bar, it is not the beer that will kill you, but the free peanuts. At the other extreme, there are also fungi that can live under water.

Light: Fungi can only grow in the dark. For the most part, light does not play a role in how well fungi grow. There are some conditions where light is necessary for reproduction.

Safety notes:

Adverse affects to humans have occurred following inhalation of molds in homes, schools, and occupational settings. The students should research molds due to allergies and other safety issues.

Growing plants in the classroom may expose students to mold and mold spores.  Check with students and their parents to ensure that no student has a known mold allergy before beginning the experiments.  If students have mold allergies, DO NOT CONDUCT THIS EXPERIMENT.

Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 
· Pictures of plants damaged by fungi.  www.mycolog.com/chapter12.htm
(Pictures are attached)
Focus Question:

How do fungi affect plants?

Engage:

1. Show students an example of a fungi (mushrooms would work well)

2. Ask them to talk about some of the ways fungi are helpful. (We eat mushrooms; fungi are a source of penicillin)

3. Ask them if they can name any ways that fungi are harmful to plants.
4. Show pictures of plants damaged by grain mold, corn smut, and wheat rust.  

5. Ask students how they think this impacted the plants. 

6. Explain that farmers of SC crops such as rice, cotton, rye, and soybeans, are often affected by grain mold, corn smut, and wheat rust.  They can also infect a tree, fruit, or grass and cause the death of the plant.

7. Ask students to suggest the impact of these on the economy of our state?

Explore
1. Provide time and resources for students to research how fungi are helpful and harmful to plants. (See support document).  
a. Assign common types of fungi found in the state of South Carolina (grain mold, corn smut, and wheat rust) as well as ways fungi are helpful to humans (development of penicillin and bleu cheese)
2. Student product may be:  technology-based, posters or brochures.
3. Students might want to create a small SC Fungal Causing Disease Manual with pictures of 3-5 specific fungal diseases.  Include:  name of disease, crop affected, symptoms or evidence of infection, causative agent, method of prevention and effect on specific crops with damage estimates.    

Teacher Information:

Fungi can't make their own food, so they must somehow get it from other organisms, living or dead. Some fungi can digest things like dead leaves and wood. Others set up mutually beneficial relationships with living plants. But a third group discovered how to attack plants and steal food from them. 

These 'pathogenic' or disease-causing fungi get inside the plant either by making a hole in its skin (epidermis), or by growing in through the plant's breathing holes (stomata). Then they either poison and kill the plant cells before absorbing food from them, or simply steal nutrients from the living cells. 

The spores of some fungi come through the air and attack leaves, making dead spots or even killing the whole leaf. Some fungi live in the soil and enter roots. They can either block the water-conducting cells or kill them, causing the plant to wilt. In many cases the plants is seriously damaged or may even die. So such pathogenic fungi can threaten certain crops.

Explain:
1. Allow time for students to share their learning and products with their classmates.
2. As classmates listen to presentations, ask them to make notes on beneficial fungi and harmful fungi.

3. At the end of the presentations, develop a class cause and effect chart from information in the presentations.

4. Show pictures of various types of fungi and have students identify the effect that fungi could have on the plant.  

Extend:  
1. Project Learning Tree Lesson #23

2. Obtain pictures or actual examples of fungi as decomposers at work. (A good example of this is a decaying log that contains fungi.)
3. Students might research to find out how farmers deal with/treat for the diseases caused by these fungi.  (For example, fungicides are used to spray or dust fruit trees if there is a chance of disease.)

4. Check with the local county extension agent for samples of evidence of plant fungal diseases.
Pictures of Plants damaged by fungi
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	Plant diseases - late blight of potato caused by Phytophthora infestans.
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	Plant diseases - downy mildew of grape, caused by Plasmopara viticola.
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	Plant diseases - chestnut blight canker, caused by Cryphonectria parasitica.
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	Plant diseases - uredinial stage of wheat rust, caused by Puccinia graminis tritici.
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	Plant diseases - southern corn blight, caused by Drechslera maydis.
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	Plant diseases - Dutch elm disease, caaused by Ophiostoma ulmi, in progress.
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	Plant diseases - Dutch elm disease - the aftermath.
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	Plant diseases -  blue mould of tobacco, caused by Peronospora tabacina.
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	Plant diseases - Monilinia, a necrotrophic parasite of pears, peaches and apples.
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	Plant diseases - wheat rust - vertical section of spermagonial (upper) and aecial (lower) stages of Puccinia graminis in a barberry leaf.
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	Plant diseases - apple scab -vertical section of Venturia teleomorph in dead apple leaf.
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	Plant diseases - smut diseases, such as the corn smut shown here, caused by Ustilago maydis, are usually seed-borne, then become systemic, causing hypertrophy and fruiting only when the next generation of seeds is produced (and therefore stealing the concentrated energy stored by the plant for its own reproduction).
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	Plant diseases - grey mould, caused by Botrytis cinerea, is a post-harvest disease.
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	Plant diseases - how wheat rust ruptures the host epidermis and causes water-loss.   Here, in the uredinial stage...
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	...and here, in the telial stage.
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	Plant diseases - anthracnose, or tissue necrosis, in beans, caused by Colletotrichum.


	[image: image17.jpg]



	Plant diseases - coffee rust - leaf abscission in coffee, caused by Hemileia vastatrix.


	[image: image18.jpg]



	Plant diseases - choke disease of grasses, caused by Epichloë, prevents the grass from producing seeds. 
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	Plant diseases - penetration of the host plant.
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	Plant diseases - apple leaves infected by the Spilocaea anamorph of the apple scab fungus.  These infections release many conidia and spread the disease rapidly. 
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	Plant diseases - protecting vines from a pathogen (downy mildew of grape) by spraying with copper-based fungicide (which colours the leaves blue).


	


Pictures of fungi
Ascomycota



Ascomycota

Mushrooms Photos

Jelly fungus


Jelly fungus
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Polyporales


Polyporales

Mushrooms Photos

Gilled mushrooms


Gilled mushrooms

Mushrooms Pictures

Boletes


Boletes

Mushrooms Pictures

Stomach fungus


Stomach fungus

Mushrooms Pictures

Slime mould


Slime mould

Mushrooms Pictures
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When I first started growing wheatgrass, I seemed to be experiencing more of this fuzzy, discolored, mildewy looking mold on wheatgrass growth.
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Grain Mold
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Corn Smut
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Wheat Rust
Standard 6-2: Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce. 





Indicator 6-2.9: Explain how disease-causing fungi can affect plants.
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