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1) Check-in (10 minutes)
a) Circle: name and something interesting that happened today
b) Journal reminder
c) Work-day reminder
d) Rainy days plan

2) Soil Basics (7 minutes)
a) Definition: pg. 99 of Gliessman’s text; last sentence on last paragraph: rocks, organic and inorganic substances, air and water occupying spaces
i) Biotic factors: worms, decomposers (fungi), microorganisms, etc. 
ii) Abiotic factors: nutrients, chemical composition, more…

b) Three types of soil – ideal is a combo of the three:
i) Clay: fine particles, holds water
ii) Silt: in between 
c) Loam (sand): large particles, water flows through
d) N, P, K and what they do

i)  Nitrogen: needed for healthy leaves and stems

(1) Fish meal and emulsion, soybean meal, cottonseed meal, kelp meal, bone, hoof, horn.

(2) Dig and mix into the soil annually to replenish N

ii) Phosphorus: needed to grow, flower, and develop healthy root systems

(1) Rock phosphates, bone meal, cottonseed meal

(2) Doesn’t need to be replenished every year

iii) Potassium: Need for strengthening plant tissue, disease resistance, and developing chlorophyll

(1) Wood ashes (also make soil less acidic), cottonseed meal, granite dust

(2) Turns over quickly and should be replenished often

iv) Calcium, magnesium, sulfur, and other trace elements
(1) Don’t need as much of these

v) Lime, kelp meal, and greensand
e)  Humus and its benefits

3) Building fertile soil (8 minutes)
a) Agroecology stresses replicating natural systems – replenish the nutrients lost in the soil when plants die and decompose
b) Fertilizer
i) You might need it for N, P, or K, or something else specific. 
ii) Synthetic fertilizer – can meet the basic needs of plants

(1) Issues with synthetics:

(a) Quick burst of nutrients, but don’t last long

(b) Like taking a vitamin – they provide the chemicals but no added benefits

(c) from fossil fuels – connected to climate change, economic issues, global inequality
c) Question: Can you think of a situation in which you might need synthetic fertilizer? (Soil that’s lacking nutrients such as clay, need to do it quickly, etc.)
d) Organic fertilizers – can be used to replenish same nutrients as synthetics, but they provide the added benefits – it’s like eating your fruits and veggies
i) Especially important for soil low in organic matter or for the first seasons you plant. Over time, you’ll need less as the soil gets healthier.

e) Replacing Organic Matter
i) Just like nature, you should add organic material to the soil in your garden.

ii) Leaves fall and break down, grasses and flowers grow and then die and decompose, animals do the same.
iii) Organic matter helps to replenish nutrients and organic material lost through harvesting and weeding, and also improves soil structure
iv) Compost: weeds, kitchen scraps, leaves, manure, etc.

(1) Easy method to reduce your personal waste AND benefit the garden 
at the same time

(2) Max will explain methods

(3) About two inches spread over garden beds and worked in
v) Manure: 

(1) Aged at least six months or put through compost (generate too much 
heat)

(2) Poultry, sheep, rabbit, and goat manure has more nutrients

(3) Cattle or horse manure has less, so you need about 2 inches

(4) If not using cover crops, you can also cover beds with manure following the harvest to rebuild organic matter and protect the soil from rain
vi) Cover crops: add organic material to soil, limit erosion, and suppress weeds

(1) Fava or bell beans, vetch, rye grass are good in Santa Cruz

(2) Legumes can fix nitrogen gas (N-2) into ammonia (NH-3) because 
their roots have a bacteria called rhizobia,. The nitrogen is used for amino acids, proteins, and nucleic acid and is added to the soil when the crops die and decompose.
(3) Plant from October to early December
(4) March to May (before they set seed) is the time to harvest or compost 
them
vii) Mulches: protective cover to prevent erosion, weeds, and hold moisture in the soil

(1) Sawdust, tree bark, straw, leaf mold, and even plastics

(2) Place them around crops

4) Compost (15 minutes)
a) What is compost?
i) Decayed plant material rich in nutrients and organic matter; essentially works as a fertilizer

ii) Can come from a variety of materials

(1) Plant matter from the garden

(2) Manure from animals

(3) Food scraps
b) What are the benefits of compost?

i) Decreases landfill waste

ii) Closes the cycle

(1) Keeps nutrients on site

(2) Essential to self-sufficient gardens

(3) Reduces reliance on external inputs

iii) Compost is filled with life!

(1) Microorganisms, decomposers
c) Basic Science of compost
i) Compost is loaded with elements essential to healthy soil
(1) Organic matter (carbon)
(2) Micronutirents and (nitrogen)
(3) Organic matter for soil structure and water retention
(4) Nutrients for plant growth
ii) Components:
(1) Carbon (browns)
(2) Nitrogen (greens, manure)
(3) Moisture
(4) Oxygen
(a) Turn the pile periodically to aerate
(b) Aerobic decomposition
(5) 1 to 10 N to C ratio (approximate, is argued)
(1) Microorganisms – The more life the better!
(a) Decomposers
(i) Bugs, worms
(ii) Fungus, bacteria
(2) Temperature in relation to time
(a) Hot pile, less time needed
(b) Heat curve
(c) Winter vs summer piles
(3) Size in relation to time
(a) Smaller pieces, thinner material decomposes faster
ii) Indicators of a good decomposing pile
(1) Certain bugs
(2) Steam
(3) Moisture
(4) Fungus
(5) Smells
d) Building a pile or box (brief)
i) Two ways – Different methods depending on resources and time
(1) All at once
(2) Gradual
ii) Single or multiple piles
(1) Multiple at C8 garden
iii) Layer or mix ingredients
iv) Thoroughly water the pile
v) Record the date
e) When is compost ready?
i) Show example
ii) Dark, rich, sweet, soft, “black gold”
iii) Sift it before incorporating it into the soil
5) Why compost?

e) Compost is important for a variety of reasons. Increased sustainability, respect to the Earth, and reducing waste are only a few of the benefits to using this ancient technique. In the arboretum, all the waste currently goes to the ‘burn pile’ where it is left untended until the accumulation is too much. At this point a worker needs to burn and clear out the area and so the cycle beings anew. This is a cycle we do not want to be part of. Composting allows this material to be turned into useful source of soil nutrients. Composing makes our soil better by increasing water retention, adding nitrogen back in, and bettering the consistency of hard-packed soil there is now. 
f) This is why we are now composting: 
i) Our efforts reduce the amount of plat material being wasted in the burn piles.
ii) We are improving the existing soil conditions as we add composted soil.
iii) The arboretum is saving money, no longer needing fertilizer or soil for planting.
iv) We are on the road to conservation of resources.
v) We are improving our soil quality and increasing out water retention.
g) How to compost?
i) There are many methods of composting, each one suitable for a certain situation. During this project I examined how effective of two compost systems are: Boxes and Piles. First we will examine the box. Both boxes were made of reused wood we found either in the Arboretum or in other scrap piles. The basic materials are wood, nails and screws, deer caging, and a black tarp.
ii) These are the steps to follow: 
(1) Find wood and measure the adequate size desired. Put in corner posts about 1 foot deep to stabilize the structure. Nail or screw in 3 of the sides, leaving the most tractor-accessible one open. To this side make rails on the corner post by nailing two thin pieces of wood. The planks will then slide down railing to hold up the 4th side.
(2) Next step is to cover with an old deer cage and a black plastic tarp. How to tie on the tarp depends on the type of box you have. Find a way to arch the deer cage above the box, and then cover this skeleton with the tarp.
(3) Next, fill the box with garden material.
(4) In filling the boxes, it is important in the case of the arboretum, to have enough greens. The four possible choices to put into compost are greens, browns, compost starter, and manure.  
(5) Greens are fresh garden trimmings, green leaves, and grass clippings.
(6) Browns are dry weeds, woody plants, dry leaves and dry grass and old mulch
h) Compost starter is all the larger pieces that did not decompose on the last batch of box, and were sifted out. Adding this makes the process faster because it already has all the bio-organisms that compost.
i) Manure is highly effective in increasing compost temperature, which is terrific. High temperatures kill weed seeds, compost faster and make overall better compost. It was not used during this project but it would be a great addition if permitted by the Arboretum’s head quarters.
j) Another important step to compost is to keep the proper moisture content within the system. The box’s contents should be moist to the touch, like a rung out sponge. When pressed, no water should come out. This moist ambient is perfect for biotic life.
k) A way to learn how your system is doing is taking the temperature. A healthy pile should be above 80%. This project was not able to maintain high enough temperature throughout the systems. A ratio of 1 part Nitrogen for 10 parts Carbon will make an ideal hot compost. To get this ratio without manure is basically impossible unless all the material put in the box was fresh greens.  
l) Compost boxes can hold a lot of material because it can be compacted within the structure. One box was filled in about a month and a half after I made it. Each box will have a huge compost soil production when it is ready.
5) Closing (5 minutes)
a) Hold soil in your hands in silence for 1-2 minutes

b) Then share thoughts

