Compost and the Creatures That Make It
Introduction:

Earliest records are from Rome in about 23 AD
In early 1900’s Rudolf Steiner began a farming method called biodynamics. Became popular in the 1960’s in America
Historically people used their own urine in compost heaps (fertilizer urea, is made commercially from ammonium carbamate or ammonia and carbon dioxide) Cue “ewwwwww” sound! 

What are some reasons you think we should use compost?

Animals we might see in the compost: earthworms, white grubs (larvae of the June Bug or the Green Fruit Beetle), soldier fly larvae, sowbugs (which are from Crustacean – shrimp! Family), earwigs, 
Activities

1) Farmer stationed at compost bin – observation, lesson and discussion.

2) Denise –inspecting compost at table with magnifying glasses
3) Art activity – either painting or drawing existing elements at the Farm (plants, animals, structures) or observed items from the compost
4) Journaling activity – teachers designate
Compost Lesson

What is compost?: Compost is the product of a controlled process of decomposing organic material. Naturally occurring soil organisms recycle nitrogen, potash, phosphorus, and other plant nutrients as they convert the material into humus
What are the elements we need?:

· Carbon (brown, dry material).
· Ntirogen (green, colorful, wet material)

· Oxygen

· Water
What do we put in our compost?: Compost is composed of organic materials left over from lunches, harvesting, weeding and clearing as well as coffee grounds, eggshells and paper.  In nature, animal matter is also part of compost.  

What is the process that makes compost?: Organic materials are decomposed through aerobic decomposition – decomposition in the presence of oxygen and the actions of various fungi, bacteria, amoeba and insects.  (FYI anaerobic decomposition is found in places like swamps and done deliberately in commerce, for instance, to produce methane gas for power). 
Why do we use compost in our soil?:Compost is beneficial for the land in many ways 
· soil conditioner 
· a fertilizer
· addition of vital humus or humic acids 
· natural pesticide for soil 
· erosion control, 
· land and stream reclamation, 
· wetland construction 
· landfill cover
Once Compost is added to the soil, it becomes Humus - The part of soil that is composed of thoroughly decayed and decomposed organic matter from dead and decaying plants and animals. 
· will increase a soil's water-holding capacity,
·  improve aeration 
· support beneficial microbial life in the soil.
Who is in our compost?  And what are they doing?  Decomposers recycle dead plants and animals into humus . 

Amoeba 
Amoeba proteus 

Vital Statistics: 
Length:0.3 mm (40 would fit between the lines on your notebook paper).
Lifespan:Can survive long inactive periods in dry, sealed capsule.
Total Protozoa Population:up to 10 billion per square meter (5 million in one teaspoon of soil).

Natural History: 
Soil amoebas belong to a diverse group of one-celled animals called protozoa. They roam the film of water coating each soil particle. This water layer is so thin that an amoeba can still survive in even very dry soils.

An amoeba uses its blobby tentacles both to move and to feed. It doesn't waste any time chewing its food. Its tentacles surround a food item and bring it inside its body. A single amoeba can eat thousands of bacteria each day. Amoebas eat so many bacteria that they compete with nematodes for food. Soils with lots of protozoa have fewer nematodes.

Amoebas belong to the soil recycling crew. They can't use all of the nutrients in the bacteria they eat. So a lot of the nutrients go back into the soil. Plants use these nutrients to grow.

Amoebas and other protozoa must breath oxygen. They mostly live in the top layer of soils that mix well with the air.
Bacteria 

Vital Statistics: 
Length:0.001 - 0.005 mm (over 1,000 could fit across the head of a pin).
Lifespan:Divides into two new bacteria as often as every 20 minutes.
Total Bacterial Population:Up to 1,000 trillion per square meter (5 billion in one teaspoon of soil).


What is in our compost and soil?!:

Bacteria (Genus Bacterium): All life in the soil depends on its smallest residents. Single-celled bacteria are the oldest living things. They do more different biochemical jobs than any other kind of organism.

Thousands of species of bacteria fill the soil. Most are decomposers. They recycle the energy stored in dead organic matter back into plant food. Other bacteria make nutrients with the help of host plants. For example, bacteria living in the roots of plants like peas and clover turn nitrogen from the air into fertilizer. A few bacteria can get energy from minerals instead of organic matter. Some of these can even feed on chemical pollution.

Bacterial colonies make slime that helps them stick to soil particles. The slime also sticks soil particles to each other. These goopy clumps help hold water in the soil. Plant roots can easily grow through the spaces between these clumps.

The familiar, earthy odor of rich, damp soil is the smell of bacteria at work.
Beetle Mite 
Oppia sp. 

Vital Statistics: 
Length:0.2 - 0.3 mm (could stand on the tip of your ball-point pen).
Lifespan:6-12 months
Total Mite Population:up to 600,000 per square meter (6 in one teaspoon of soil).

Natural History: 
In spite of their name, the round little beetle mites aren't insects at all. They are actually cousins of the spiders and ticks. Beetle mites are just one group of thousands of kinds of mites that live in the soil. Like most soil organisms living in a world of darkness, beetle mites have no eyes.

Mites are one of the first links in the chain of decomposers that break down organic matter into humus. Armies of mites swarm through leaf litter and the air spaces between soil grains. Each kind looks for its favorite food. Beetle mites eat nothing but fungus. They turn the fungus into pellets. Bacterial colonies coat the pellets and feed on them. The bacteria make plant nutrients from the pellets. The leftovers become part of the soil.

Beetle mites also carry fungi and bacteria with them, helping to spread these organisms through the soil. When the die, their bodies join the chain, adding minerals back to the soil.

Nematode (Round worm) 
Acrobeles ciliatus 

Vital Statistics: 
Length:0.3-1.5 mm (a line of 20 would stretch across a postage stamp).Lifespan:Unknown.
Total Nematode Population:up to 30 million per square meter (5,000 in one teaspoon of soil).

Natural History: 
Go anywhere in the soil and you're likely to bump into a roundworm, or nematode at work. They're the most common multi-cellular animals in soil. Roundworms belong to a very exclusive group of animals—they're the only members!

Nematodes feed at every level of the soil food chain. This species hunts for bacteria. It swallows them whole and digests them in its gut. Other kinds of soil roundworms eat dead organic matter. Some prey on protozoa and other nematodes. Still others eat fungus. Nematodes wriggle their way through the thin film of water between soil particles. Some kinds of fungus actually trap nematodes in little nooses. Once the nematode is stuck, the fungus digests it.

Night crawler 
Lumbricus terrestris 

Vital Statistics: 
Length:9-30 cm (would fit in your hand).
Lifespan:3-6 years
Total Earthworm Population:up to 300 per square meter (several in each shovel of soil).

Natural History: 
Our largest and most common species of earthworm is not native to North America. Night crawlers stowed away with European settlers bringing their favorite plants. Since then they've spread everywhere people have gone.

Earthworms have no teeth. They also swallow soil as they burrow. The microscopic animals in each bite of soil become worm food, too. An earthworm's gut is a great place for bacteria to grow. Earthworm castings add more bacteria back to the soil than the worm eats. More bacteria mean healthier soil. Together, all the worms in an area the size of a football field can eat about four tons of earth a year! All this adds to the humus in the soil.

Root Fungus 
Mycorrhizae 

Vital Statistics: 
Size:Hyphae (threads) less than 0.01 mm in diameter, extend for many meters (would reach across your bedroom).
Lifespan:Indefinite
Total Fungus Population:up to 20,000 km of hyphae (threads) per square meter (enough to stretch from Seattle to Miami five times).

Natural History: 
Unlike plants, fungi have no chloroplasts. They can't make their own food like plants do. Many soil fungi are decomposers. They get energy from the organic matter they eat. 

