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Four Principles of Good Agriculture: 

1. Ashes 
2. Legumes 
3. Ruminants 
4. Tilth



• Carbon

• Hydrogen

Air and water supply these elements:
• Oxygen

• Nitrogen











“The use of ash is viewed so favorably by farmers, that they actually prefer it to the manure 
furnished by their cattle.”

“A field is not sown entirely for the crop which is to be obtained the same year, but partly for the 
effect to be produced in the following; because there are many plants which, when cut down 
and left on the land, improve the soil.”

“Some of the leguminous plants manure the soil, and make it fruitful, while other crops exhaust 
it and make it barren. Lupines, beans, peas, lentils and vetches are reported to manure the 
land.”

“A soil to be fertile must, above all things, be light and friable, and this condition we seek to 
bring about by the operation of plowing.” 

“Wherein does a good system of good agriculture consist? In the first place, in thorough 
plowing; in second place, in thorough plowing; and, in the third place, in manuring.”



Ash contains the 
elements:
• Calcium

• Silica

• Potassium

• Magnesium

• Phosphorous

• and trace minerals

Air and water supply 
the elements:

• Carbon

• Hydrogen

• Oxygen

• Nitrogen

Principle 1: Ash



Legumes = Nitrogen
Examples of legumes:

• Peas 
• Beans 
• Lentils 
• Vetch

Principle 2: Legumes



Principle 3: Ruminants













How a glacier creates rich soil:



Periodic flooding of the nile helped  
bring nutrition back to the soil

Volcanoes blow out ash  
and minerals



“The use of ash is viewed so favorably by farmers, that they actually prefer it to the manure 
furnished by their cattle.”  -Pliny the Elder

“A field is not sown entirely for the crop which is to be obtained the same year, but partly for the 
effect to be produced in the following; because there are many plants which, when cut down 
and left on the land, improve the soil.”  - Varro

“Some of the leguminous plants manure the soil, and make it fruitful, while other crops exhaust 
it and make it barren. Lupines, beans, peas, lentils and vetches are reported to manure the 
land.”   - Columella

“A soil to be fertile must, above all things, be light and friable, and this condition we seek to 
bring about by the operation of plowing.”  - Virgil

“Wherein does a good system of good agriculture consist? In the first place, in thorough 
plowing; in second place, in thorough plowing; and, in the third place, in manuring.”  -Cato



Principle 4: Tilth



Compost! 



Root exudates





Compost! 



A microbe can be a great grandparent in 9 seconds





Spike-toothed harrow



Keyline Plowing



“To maintain adequate amounts of phosphorus and calcium in 
the soil makes possible the growth of clover and other legumes 
and the consequent addition of nitrogen from the inexhaustible 
supply in the air; and, with the addition of decaying organic 
matter in the residues of these crops along with the wastes from 
livestock fed on these pastures and hay fields, comes the 
possibility of liberating from the immense supplies in the soil 
sufficient potassium, magnesium and other essential elements 
for the production of large crops at least for thousands of years”.  
- USDA, 1910
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Thank you


