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Objectives:

· Describe cycles, structures and processes that are found in a simple system
· Identify waste that can be recycled including acceptable materials for composting

· Introduce the concept of decomposition and composting

· Investigate and observe the role of microbes as decomposers

Supplies: Worm bin, rulers, spray bottles, magnifying lenses, compost critter identification cards, Composting Made Easy Wheeler, Play Compost Gin! Cards

Activities:

WHAT IS COMPOST

1. Discussion: Food waste can be recycled into compost. What is the compost pile composed of? Sort out examples of identifiable materials (leaves, twigs, etc.). How is compost made? What is happening to the materials over time? What causes this to occur?  What are other reasons you would compost besides saving landfill space? (avoid loss of potential soil in landfills, less risk of pesticides, make money by selling compost). 

2. Use the Composting Made Easy Wheeler to review the components of compost.

COMPOST GIN

· To make compost, collect: 3 brown, 2 green, 1 red, 1 blue, and 1 gold card.

· Up to 4 players: deal 8 cards and put the remainder face down on the table. Each player selects two cards they don’t like and passes them to the player on the left. In succeeding hands, the passes go right, across and no pass. 

· The player to the dealer’s right starts by drawing one card from the deck and discarding a card face up. The second player has the option of taking either one discarded card or a card from the face down pile. Play proceeds until someone makes compost. If the pile is exhausted before someone makes compost, shuffle the discard pile and keep playing. 

· Keeping score: the player who makes compost first gets 30 points. They also get the total points from the upper right of each card in their hand. The other players get just their points. The first player to get 200 points is the winner. 

VERMICOMPOSTING

1. Have students identify what food scraps are still identifiable in the vermicomposting bin?

2. What is the function of the newspaper? (to prevent flies and provide a bedding for the worms to live in). 

3. Spread out a handful of the vermin-composting with worms over newspaper or a tarp. 

4. Each student is provided a magnifying lens to explore the compost pile. When handling worms be sure to spray with water every now and then so that they don’t dry out. 

5. Students may measure the various worms to compare sizes and identify some of the key characteristics of the worms.

OUTDOOR COMPOSTING (the following activity can be conducted if you have access to an outdoor composting system)

Compost Critters: over newspaper or a tarp spread out ‘live’ compost. Each student is provided a magnifying lens and laminated compost critter cards to identify microbes. What is the job of the microbes? How are microbes and people similar/different?

Compost Maintenance: Create a recipe for compost and a microbe habitat: 

a. After a healthy fruit/veggie snack have students place the food scraps in a pile. This is the microbes food (nitrogen component) but like people the microbes need a balanced diet i.e. carbon components.

b. Have students collect leaves and add to the compost pile. This is the carbon component of the microbes diet. If the microbes didn’t eat these leaves where would they go? (there would be piles of leaves high from previous years).

c. What else do the microbes need to survive? Water. Have a handful of students fill watering cans with water to pour onto the compost pile.

d. The microbes still need one more item to complete their habitat, space/air. How can we provide this? …. Using pitchforks have students turn compost pile. Be sure to demonstrate pitchfork safety before distributing pitchforks.  

e. Have students write down the ‘recipe’ for compost.  

EDIBLE COMPOST RECIPE (a fun snack; materials not provided)

Ingredients

	Ingredients
	Materials
	Source of

	Crushed Oreos
	Soil
	Bacteria and micro-organism

	Pretzel Sticks & Wheaties/Corn Chex
	Yard Waste (sticks and leaves)
	Carbon

	Shredded Coconut; Green Food Coloring
	Grass Clippings
	Nitrogen and Moisture

	Raisins, Sunflower Seeds, Banana Chips
	Food Waste
	Nitrogen and Moisture

	Gummy Worms
	Real Worms
	Mixing and Enriching

	Ice Cream Cones or Small Cups
	Flower Pots
	


Recycling Basics

You may be in the habit of throwing leaves, banana peels, peas, apple cores, and other uneaten food items into the trash. This trash is then collected by a garbage truck that takes it too a landfill. In Austin yard and lawn waste can be recycled at the curb, along with paper, cardboard, glass, #1 and #2 plastics, aluminum cans, and tin cans. The yard and lawn waste are recycled into compost that is sold as Dillo Dirt. So you still have the food waste left… it may seem weird but banana peels, peas, apple cores, and other uneaten food items can also be recycled and used as resources. We can use these resources to grow more plants. By recycling food waste you can help some very small guys, called microbes, by giving them what they need: food water, air, and space. The microbes will help us by turning these food scraps into nutrients for the plants in our garden. The plants need these nutrients to grow. And we, of course need these plants to eat!
Digging into Composting

Where do you keep your food? What happens when you and your friends, brothers, sisters, eat a lot of that food? What would happen if your moms and dads did not replace that food?

Plants have a place to keep their food. They keep it in the soil. Plant food can be called nutrients. Nutrients are very basic small elements found in soil. Let us say that we are growing onions and lettuce in a garden bed. The roots of the lettuce and onion plants “eat” the nutrients in the soil. If the lettuce and onions get enough nutrients, they will grow big enough for us to harvest and eat them. 

What happens to the soil’s nutrient supply if we keep planting lettuce and onions? The soil runs out of nutrients. We had better replace those nutrients, right? Compost does just that and more. Given the amount of organic garbage Austin produces imagine the space we could all save if we composted our kitchen scraps! Food waste littered or in a landfill takes 6 months to decompose. In a compost pile the same item can decompose in 2 days! In addition to saving landfill space, composting can help us decrease our dependence on harmful chemical fertilizers. 

What is Compost?

Compost is a magical soil. Compost is plant food. Compost is humus. Compost is a soil amendment that replaces the nutrients used up by the previous or current crop of plants. Compost is made from things that once were alive and are eaten by microscopic organisms called bacteria or microbes. These microbes are too small to see. When plants and animals die, then the microbes begin to eat their bodies. 

Just like any plant or animal, microbes need certain things to stay alive – the more of these things that they have, the more microbes there will be. Just like any other plant or animal, they like to eat; but they do not eat everything. The part of the dead plant or animal that they do not digest becomes compost. 

Compost – decomposed living materials, which include plants, animals, fungi, and microorganism. Compost improves soil fertility and texture. 

Cycle - Composting food waste is a way to recycle what other wise would be waste filling our landfills; composting is often called “nature’s recycling”.

Vermicomposting

Vermicomposting uses earthworms to turn organic wastes into very high quality compost. Vermicompost consists mostly of worm casts (poop) plus some decayed organic matter. In ideal conditions worms can eat at least their own weight of organic matter in a day. In fact it seems they don't actually eat it -- they consume it, sure enough, but what they derive their nourishment from is all the micro-organisms that are really eating it. And yet -- mystery! -- their casts contain eight times as many micro-organisms as their feed! And these are the micro-organisms that best favor healthy plant growth. And the casts don't contain any disease pathogens -- pathogenic bacteria are reliably killed in the worms' gut. This is one of the great benefits of vermicomposting. Vermicomposting information provided by: www. journeytoforever.org.
Earthworms

Earthworms are important to people as decomposers and garden helpers because they break down old dead matter found in the soil allowing new plants and animals to grow. In the garden, earthworms move about, letting air into the ground, mixing up minerals, and helping the soil drain water. As worms explore a garden they may be attacked by ants, mites, centipedes, snails, spiders, birds, rats or any other number of predators. 

When handling the worms spray frequently with water as the Earthworms breathe through their skin so need to stay moist. Students will be interested to know that earthworms are both male and female, known as hermaphroditic, which means all worms can lay eggs!  A little earthworm can survive fro three years given the right conditions. Students often ask if they can cut the worms in half to see if the worm regrows. The answer is NO. While worms to regenerate a tail over time we do not encourage students to harm the worms. 

Compost Components

Biodegraders/Microbes – these are the organisms (bacteria, fungi, earthworms, insects, etc...) that eat the organic material.

Carbon Sources – materials rich in carbon such as dead leaves and wood chips.

Nitrogen Sources – Grass clipping and most food waste.

Air – too little oxygen causes foul smelling anaerobic bacteria to take over a pile. Air can be worked into a compost pile by turning regularly.

Water – compost needs water to create the perfect habitat for biodegraders. A compost pile should be damp like a wrung-out sponge. 
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