Welcome!

Santa Fe Farmers Market

Soils Workshop




How to make your soil do what you want it to!
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1. Solls & Soll Fertility for Organic Production
2. Cover Crops and Green Manures for Building Organic Matter
3. Small Scale Composting




Solls & Soll Fertility
for
Organic Production
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Solls & Soll Fertility

Nature of Soils
Soll Nutrient Management
Soll Fertility
Soll Testing
Spotting nutrient deficiencies on plants
Salinity and salinity management
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Web Resources on Cover Cropping/Green Manures

Managing Cover Crops Profitably
*Building Solls for Better Crops*

Appropriate Technology Transfer for Rural Areas
ATTRA

Cover Crops on the Intensive Market Farm


http://www.sare.org/publications
http://www.attra.ncat.org/
http://www.cias.wisc.edu/

Nature of Solls in the Arid West
Soill Texture T Mineral Fraction

%Sand »
%Silt * Soll Texture
%Clay




Soil Texture Triangle
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Relative Size of Soil Particles

g

Silt 0.005 - 0.0002 cm

Sand 0.2 - 0.005 cm

Clay < 0.0002 cm
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Clay holds nutrients and water
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Total Water Available Water
Texture | Inches /foot Inches / foot of
Designatio | of soil soll

Sand 1.2

Sandy lcam 1.9

Fine sandy loam] 2.5

Loam 2

Silt loam 3.9

Sandy clay loam 3.7
Clay leam 3.8

Silty clay loam 3.8
Cla 3.9




Nutrient Management

a. Essential Plant Nutrients
b. Soil Sampling &lesting

c. Managing soll fertility
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Essential Plant Nutrients

Essential: A plant can not complete its life cycle
without all of these nutrients

C - Carbon
H - Hydrogen
O 1 Oxygen

* Cations
-Anions

Macro
N T Nitrogen-
P 1 Phosphorus-
KT Potassium*
Si1 Sulfur-
Cal Calcium*
Mg 1 Magnesium*

Micro
Fel lron*
Mn 1 Manganese*
CuTl Copper*
Zn i Zinc*
Bi1 Boron-
Cl - Chloride

Mo - Molybdenum



Soll Sampling & Soll Testing

Soil Sampling:

ARandomly sample 10 i 15 cores from top 1 ft of
soll in a PLASTIC bucket

A Mix thoroughly and air dry overnight on paper

AMix thoroughly and place 1 Qt of soil in paper bag
to soil-testing lab

ASample different fields separately

ASample different topography separately

AShould be done every two years if possible

AOver time soil testing will act a check of soil mgmt.
practices



Soll Test Results

DESCRIPTION

Physical And Chemit:al Properties Soil Nutrition

Meq / literm----—-—- =eeememeeeeee=f1UEFIENES i0 parts per million ppmes-s-seeeeeees Abave

Clays Alkali High High Adequate

Loams Neutral i “Ddeﬂtei Adequate

Sands Acid Low Deficient
SP pH oM

_| caco3 ECeESP Ca Mg Na Cl SO4 [NO3-NPO4-P K S04-S Zn Mn Fe Cu B
44 7.8 1.6 +++ 084 35 32 11 48 25 91 135 288 13 26 34 10 1.0 0.08

DESCRIPTION

Physical And Chemit:al Properties Soil Nutrition

Meq | literem---—— mmmemmeemeeeeeee=ULFIENES i1 parts per million ppme—sseee--- Above

Clays Alkali High High Adequate
Loams Neutral Moderate Adequate
Sands Acid Low Deficient

SP pH oM

- cacos ECEESP Ca Mg Na Cl SO4 |NO3-NPO4-P K SO4-S Zn Mn Fe Cu B
44 7.8 1.7 +++ 094 39 38 13 57 32 51 179 315 12 26 33 9 11008




Interpreting Soll Test Results

Adequate Levels for Vegetables in Spripgmx 4 = Ibs per acre)
pH 7.0 Ca 7megL NO3-N 35ppm Zn 4ppm B 0.6ppm
ECe< 1.25dS/m Mg 3 medgL PO4-P 35ppm Mn 4 ppm
ESP < 2% Na <1.5megL K 350ppm Fe 10ppm

Cl 2medL SO4S 25ppm Cu 1ppm

Adequate Levels for Fruit Trees in Springppmx 4 = lbs per acre
pH 7.0 Ca 7medL NO3-N 20ppm Zn 3ppm B 0.6ppm
ECe<1.5dS/m Mg 3medgL PO4-P 25ppm Mn 4 ppm
ESP < 3% Na < 3meqg/L K 275ppm Fe 10ppm

Cl 2meqgL SO4S 25pm Cu 1lppm

Each 1% organi c m30tlbs ¢ per acre |



The pH Scale

Range of Acidity  Range of Alkalinity
I Neutral I

Plant Growth

*Each pH unit is 10 times more acid or alkaline
than the next unit



Soil pH

Optimum for most plants pH 5.5 -7.5

0 2 4 6 38 10 12 14
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Most Western solls pH 7.3 - 8.3




Effects of pH on Nutrient Availability

The thicker the bar, the more available the nutrient
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ldentifying Nutrient Deficiencies in Plants

Macro Nutrient Deficiencies (N, P, K, S, Ca)
Seen on older leaves
Macro nutrients mobile in plants

Micro Nutrient Deficiencies (Zn, Fe, Mn, Cu)
Found on younger leaves
Micro nutrients are NOT mobile in plants



ldentifying Macro Nutrient Deficiencies

Macro nutrient deficiencies (seen in older leaves)

Nitrogen (N) Deficiencies = yellowing (chlorosis)




ldentifying Macro Nutrient Deficiencies

Phosphorus (P) Deficiencies = purpling & stunting




ldentifying Macro Nutrient Deficiencies

Potassium (K) Deficiencies = brown or yellowing
on leaf tips and edges of leaves




Sulfur deficiency I all over yellowing




ldentifying Micro Nutrient Deficiencies

Micro deficiencies: inter-veinal yellowing on young leaves
Zn, Fe, Mn, Cu.




ldentifying Micro Nutrient Deficiencies

Zinc Deficiency - splotchy

lron Defi

B R e )




Nutrient Uptake by Crops
Crop N P K

Ib/ac Ib/ac Ib/ac

Broccoli 300 35 200
Carrots 4000 45 425

Lettuce 300 20 150
Peppers 175 25 200
Potatoes| 1/5 o0 225
TomatoesI 250 30 350

1 acres a 208 ft X 208
For soll tests: ppm x 4 = Ibs/ac






Salinity




Type of Salts

A Calcium salts: good for soil & plants when
not excessive.

A Magnesium salts: same as calcium
A Potassium salts: same as calcium

A Sodium salts: disperse soils and lead to
poor water, air & root penetration.

Measured by Electrical Conductivity (EC)
About 20% of western soils affected
Mostly excess sodium and calcium salts




Soll Test Results

DESCRIPTION
#2

Physical And Chemical Properties

Clays

Loams

Sands

SP
44

Alkali
Neutral

Acid
pH
18

Salts
High H —
Moderate I

|.me ECe ESP Ca Mg Na Cl SO4
+++ 084 35 32 1.1 48 25

High

Low
oM

1.6

Soil Nutrition

Adequate
Adequate
Deficient

NO3-NPO4-P K S04-S Zn Mn Fe Cu B
91 135 289 13 26 34 10 1.0 0.08

2

DESCRIPTION
#3

Physical And Chemical Properties

Clays

Loams

Sands

Alkali
Neutral

Acid
pH
78

Soil Nutrition

Adequate

Adequate

Salts
High "o 1 R —
i Moderatei I
Low
oM lime ECe ESP Ca Mg Na Cl S04
1.7 +++ 094 39 38 13 57 3.2

Deficient
Fe Cu B
26 33 9 11008

NO3-NPO4-P K S04-S Zn Mn
51 179 315 12

DONOT Guess

SOI




Three Types of Salty Soils

Saline solls: very high Ca and/or Mg that impairs
productivity.

Sodic solls: high sodium content, impairs growth.
Saline 1_Sodic solils: High combinations of both Ca

and/or Mg and Na.

Know what salt problem
you have before you
attempt to correct the
problem!




Correcting Salt Problems

Need good drainage i need a place for the salt to go!

Must have the correct ratio of Ca to Na
Typically need 10 times the Ca as Na

Consult a professional!
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Benefits of Growing Green Manures

Reduce the need for off-field OM additions &
iImprove solil structure & tilth

food for micro-organisms and improve diversity
‘active OM lost during cultivation
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ARhizobia: soil bacteria responsible for symbiotic
nitrogen fixation on legume roots.
ARhizobia fixes atmospheric nitrogen for use by

legume plants in exchange for food (sugars) from the

plant that keep the bacteria living!

ARhizobia are species specific and seed must be
Innoculate th nted.




Legume Biomass Nitrogen
tons/ac lbs/ac
Sweet Clovers 1.8 120
Winter Peas 2.071 3.0 90 - 150
White Clover 1.0-3.0 80 - 200
Red Clover 1.0T 2.5 /70 - 150
Hairy Vetch 201 4.0 80 - 125
Crop Tops (%N) Roots (%N)
Peas 89 11
Clovers 68 32
Alfalfa 58 42

Adapted from MCCP

Adapted from P. Sullivan (attra)




Green Manures & Cover Crops break weed and insect pest
cycles

CC & GM are integral in crop diversity & rotations

Weed management
suppress weeds by competing for
light
nutrients
moisture
some also produce germination inhibitors

Cereal grain are excellent choices for suppressing late
fall and early spring weeds & prevent winter erosion



Manipulating N supply with Green Manures

1. Green Manure Management
a. N release dependent on temperature and soll
moisture (95° F, field capacity)
b. Timing of N release to crop need
c. Manipulation of residue quality
1. Early = green = fast decomposition
2. Later = stems = slower decompostion
2. Residue Management
a. The lower the C:N the faster the decomposition
b. Legumes typically have low C:N ratios
compared to non-legumes
c. Mixing GMs T adding rye to legumes slows
decomposition



Residue Management continued

4. Leaves decompose five times faster than stems
5. Soll incorporation speeds decomposition

Growth Management

1. Low plant populations increase stem content

2. Higher plant population increase leaf production
3. Leaves dominate early in growth cycle

4. Stems dominate later in growth cycle

5. When to cut GM critical to your objectives



Subsequent Crop Management

1. N release Is dependent on decomposition

2. GM may represent source of slow release N

3. Surface applied residues encourage near surface
rooting esp. when N release is high.



GM crops improve yields by enhancing soil health

Feed the soil that feeds the crops
Soil MO number and diversity increase rapidly after
Crop incorporation
During microbial breakdown nutrients are released

Crop | Biomass N P K
lbs/ac lbs/ac lbs/ac lbs/ac
Clover 4200 110 20 130
Winter 4200 150 20 160
Peas
Rye 5600 90 20 110




Plan Ahead

MAKE A FARM PLAN!

For crop nutrient requirements
Manure additions
animal
green
Compost additions
Crop rotations 4 1 5 years minimum

D O N dstliess SOIL TEST!



Field timeline examples for green manure for farm plans

South 40

NEL July Jan July Jan
Back 40

Jan July Jan July Jan

Adapted from Building soils for better crops.
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Putting It all together

1. Know Your Solls

a. Soll Characteristics

b. Soil Texture
2. Know Your Crop Nutrient Needs

a. Essential Plant Nutrients

b. Soll pH & Nutrient Availability

c. Soil Sampling & Testing

d. Spotting nutrient deficiencies
3. Grow green manures In your rotation
4. Manage organic matter to improve soill

qguality to grow high quality crops!



Questions?




