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Compost Production

APetaluma 19783
AUkiah 19841993
Al ake Co. 19993

“Rancher “‘Rambling

)]

10,000 TONS OF
COMPOST

n 12 acres of dairyland east of
Petaluma, a new machine and a
handful of people are spending the
late summer turning long rows of raw
manure, carefully tending it through the
various stages of decomposition.

This is the latest venture for New Era
Farm Services of Visalia. Ukiah district
manager Gregg Young says the first
compost batch should be ready in Octo-
ber. New Era is a farmer-owned agro-
nomic service corporation. Their soil
management programs primarily look to
organic matter. Compost, a basic soil
product, restores to the ground many of
the essential nutrients and humus
needed to grow healthy plants.

At the Petaluma facility the compost
is a blend of various ingredients includ-
ing primarily dairy manure and chicken
litter. This mixture is then windrowed.
Then the basic process of composting,
aerobic digestion, starts to work.

The moisture content and tempera-

ture are carefully controlled while the
compost is “working.” Proper compost-
ing kills off harmful bacteria and seeds;
so the finished product is a pure, dark
colorless nutrient for the soil. The whole
process takes about four weeks.

A special machine straddles the
windrows which run the length of the
field. It turns the compost to aerate the
mixture. The rows are four feet high
and eight feed wide, with sixteen-foot
centers. New Era Farm Services will
produce 5,000 tons this year at the
Petaluma facility. They call this a *“‘mini
batch,” By next year, production
should be up to 10,000 tons. In all,
70,000 tons of compost were produced
last year by the company.

The compost sells in 25-ton lots for
about $25 a ton, plus shipping costs. As
the price of oil keeps climbing, compost
becomes an attractive alternative to
chemical fertilizers, which are petro-
chemically derived and which consume
considerable energy in processing.

New Era, a young company, is at the
headwaters of soil development pro-
grams, offering ranchers an alternative,
less expensive and more productive way
to care for their soils.—C.H.
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CURBSIDE RECYCLI

Recycling
generates
little local
interest

By RANDY FOSTER
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Farming in the
North Coast can
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Plant roots spread far from the plant seeking water and nutrients. Most roots spread laterally near the
soil surface where the oxygen and carbon dioxide content is highest. Most of the biological activity and
nutrient availability is at or just beneath the top foot of soil. Conditions that limit the spread of roots, like
soil compaction, impervious layers @rgaturatedsoil, also limit plant growth, yield, and health.



Modern Agriculture Squeezes the Most out

of the Agroecosystem

Tomatoes: 40+ tons/ac

Grapes: 812 tons/ac Hay crops: 20 tons/ac

Pears, Apples: 20 tons/ac

G. Young 2019



Modern Agriculture Squeezes the~ X
Most Out of the Agroecosystem \ =

Table 1. Forage production (tons per acre)

and animal unit months per acre for various

types of grasses.*

Tons/ AUM/
acre acre
Bluegrass, unimproved 1.0-15 3.0
Bluegrass, improved
with legume or nitrogen 1.5-25 4.0
Birdsfoot trefoil and grass 3.0-40 5.0
Orchard or brome grass, alone 3.0-4.0 4.0
Orchard or brome grass
with legume or nitrogen 40-50 65
Warm season grasses 40-50 4.0
Alfalfa, plus grass 40-6.0 6.0
Cornstalks 0.5-1.0 0.7

* Rotational grazing can increase production about 25

percent.

G. Young 2019

APastures: 3
animal units/
month

A100 acres: up to
600 animals for 9
months for 150
years?

AFrom: ISU (2019)
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Basic solil scieneceClimate Effects

What is this white deposit, found in creek
and riverbeds?

G. Young 2019 10



Why is the river brown?

G. Young 2019 11



Why does the river turn cloudy?

G. Young 2019 | 12



Why Is the river green?




Why does it turn clear later?:

e lide. @
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Excess Leaching Results in Acid Soils

ASodium >> Calcium>> Magnesium>> Potassium
ALeaves Hydrogen & Aluminum = Soil Acidity

A Acidity is the SYMPTOM not the CAUSE of Fertility Problems
(Albrecht)




Climate and Soil Formatigr-rom: Albrecht, W. A. (1975). Modified by G Young, 1998

CLIMATE and SOIL FORMATION

FOREST

HIGH RAINFALL: 20+ "

PRECIPITATION >
EVAPORATION

HI O.M. ACCUMULATION —
Trees

LEACHING OF MINERALS —
Na, Ca, Mg, P205

<<< |[NCREASING ACIDITY

BICARBONATE (HCQO3)
PRODUCTION

CARBOHYDRATES -
Wood, fruits

SUPPORTS FEWER ANIMALS

NEEDS: Limestone;
often major nutrients

UNDER DESTRUCTION

PRAIRIE/GRASSLAND

MEDIUM RAINFALL: 10-15"

BALANCED PRECIPITATION
- EVAPORATION

HI O. M. ACCUMULATION —
Roots

NEAR OPTIMUM BALANCE OF
MINERALS IN TOPSOIL

MEDIUM RANGE pH 7-8

LOW ACIDITY — DISSOLVES
NUTRIENTS

PROTEIN — forages,
grains, legumes

HIGH ANIMAL PRODUCTION

NEEDS: Maintain fertility & organic
matter

WELL DEVELOPED

DESERT

LOW RAINFALL:0-5"

EVAPORATION >
PRECIPITATION

LOW O.M. ACCUMULATION

ABUNDANCE OF MINERALS —
Ca, Mg, K, P205, excess salts

INCREASING pH >>>

CARBONATE (CO3)
ACCUMULATION

PROTEIN — w/ irrigation
& leaching of salts

LOW NATIVE ANIMAL
PRODUCTION

NEEDS: Water, O.M., leaching of
excess salts, often micronutrients

UNDER CONSTRUCTION

o N/ 2010
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Basic Soll Science

Alon - an atom or molecule with a net electric charge,
usually dissolved in water

AAnion = ion with negative charge
A ExamplesCl, S@2, N&1, CQ?
ACation = ion with positive charge
A ExamplesCa? Mg, K, NH
AWhen combined they make mineral salts: sodium
chloride (NaCl), calcium nitrate (Catydmestone
(CaN@), potassium sulfate @SQ), etc.



Zooming in on Soil Reactions

AMinerals and organic compounds are between the soil
particles and attached to the clay/organic matter

ASoil particles have a negative charge; cations are
attached to clay and OM particles, ready to exchange

with plant roots
'IIIII ktk (:Efz Pdff_ hﬂg}+ +{+ k<+ (:EYZ PJEIF

=

Ct SO? NGt CQ~?

G. Young 2019 18

Ct SO2 NGt CQ~?

g" H



Cation Exchange Capacity

H20 A COz_" H2C03—" HCO3' + H+/

/

Root hair

>

Cell wall

Greggoysung, CPAg 2014 www.dfirst.net 19



Base Cation Saturation Ratio

AThe amounts and ratios of the major cations on the
clay/organic matter EXCHANGE SITES

K+ Na+
K+ SR+ Ca++ H*

Ca++ Mg+ Ca++

¢ i
ar

G. Young 2019 20



Optimum vs. Poor Cation Ratios

Optimum ratios
(especiallyCa:Mg)
with good aeration
which promotes good
bioactivity & nutrient
availability

N s

Car H Cart ot

Ca++

Ca** Nat+

Tight, poorly drained car+Mg+ Na*pgss

soil with little air i Mg H*
(anaerobic conditions) Na»
which leads to poor
bioactivity and nutrient

uptake B
Na Ca++ i

G. Young 2019 21



Plant root hairs need a constant supply of calciul

ARoots growing through Gich soil, to take up 10 Ca

G. Young 2019 22



When they encounter other ions (i.e. high Mg) the
need to grow farther, plants exert more energy. If

IS tight with less pore space, they need more root
pressure to get what they need

G. Young 2019



The Major Cations Interact with Each Oth

C++

AExcess Sodium (Na) kills plants, results in poor soil
structure

AExcess Magnesium (Mg) results in very poor drainage
& aeration, ties up K

AExcess Potassium (K) can tie up Ca or Mg

AExcess Calcium (Ca) can tie up K, Mg and
micronutrients

G. Young 2019 24



Why not use the soil cation ratios that many soll
labs show on the soll analysis report form?

A 65-75% Calcium s e s
A 10-15% Magnesium | 'S o 4
A 2-5% Potassium .

Mg+

Ca++
H-l

Ca++
K+
+ +
Ca++ s Mg+ Na
++
A 0-5% Sodium

O Figure 2-1. Soil clay particles and adsorbed cations. Total cation exchange capacity (CEC) is the
sum of all cations. Base cation saturation ratios (BCSR) are determined by the amounts and ratios

of Ca, Mg, K and Na. Young (1999)

Finetune and modify according to your specific crop anc
local conditiongi.e. use 5% K for trees & vines; 3% for grazing)

G. Young 2019 25



A65-75%  Calcium
A10-15%  Magnesium

A0 - 5% Sodium
A0 - 10% Hydrogen



AFor an extensive review of this subject, see Chapter 5: T

Case for Optimum Ratios (Young, 1999), online at:

https://www.dfirst.net/sustainableOrganicAgriculture/trainingManualSoilAnalysis
InterpretationNorthernCalifornia/index.html

The case for optimum
saturation ratios

High Mg clay >>

G. Young 2019



https://www.qfirst.net/sustainableOrganicAgriculture/trainingManualSoilAnalysisInterpretationNorthernCalifornia/index.html

Nitrogen Cycle

LGQa 2y S
nutrients that come
out of thin air

2 T

Fixation - the changing
of gaseous N into forms
available for plants and

animals

Synthesis - formation of
protein from NO, or NH,

G. Young 2019

Atmospheric
Fixation 777/

Atmospheric
Nitrogen

S
N

2

Protein

Industrial
Fixation

gi A  ; |

L ’2‘.(\,]5 g Synthesis

SR Denitrification
loogica’ MIX&ION | pant & Animal Wastes
Free Living & Dead O .
Nodule Bacteria eacYrganisms
Ammonium
NH,+
Nitrification
Nitrate
N02\> _ Too much
Nitrate water
> NO,

oy

Loss to Groundwater

Nitrification - biological oxidation of
ammonium to nitrate

THE NITROGEN CYCLE REQUIRES AIR
Organic matter breakdown needs O,
Protein synthesis needs CO,
Nitrification needs O, and CO,

ITALLWORKS BEST INWELL AERATED SOILS

28



Getting the most out of nitrogen

Potential for Improvement

POTENTIAL POUNDS of NITROGEN RELEASED by ORGANIC MATTER

In the top foot of an agricultural soil

% ORGANIC WEIGHT @ Pounds N @

MATTER of SOIL | 3.4 x 106pounds/ac | 5 % of O.M.
1% 34,000 # 1700 #
2% 68.000 # 3400 #
3% 102,000 # 5100 #
4 % 136,000 # 6800 #

To get closer to this

—

You need:

Abundant P, K, Ca, Mg, S
& micronutrients

Optimum cation balance
Optimum soil aeration

Optimum soil bio-activity

PLANT

AVAILABLE @

2 % per year

34 #

68 #

102 #

136 #

Most crops only require between 50 and 250 pounds of nitrogen/acre per year

Gregg Young. CPAg 2018 www.qfirst.net
G. Young 2019
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Fertilizer saleg California

% N-P-K Fertilizer Sales - California 2017

G. Young 2019
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In Northern California

% N P K FERTILIZER SALES:

Northern California 1975-1995

G. Youn2 — 31
Average sales in Contra Costa, Lake, Mendocino, Napa and Sonoma Counties (Young 1999)



Soil Aeration

\wl

APlants need ©%& CQin the root
zone

AOrganic matter needs air to
break down

ANutrients are available in the
oxidized form: Examples:®,
NO, SQ

ARoot zone goes anaerobic during
rain or irrigation

APlants differ in their ability to
grow under low air conditions
few crops enjoy it



Organic Matter Has Been Depleted

Practices that Increase Organic Matter Mineralizatior
Cultivation
Irrigation
Liming

Green Manuring

Nitrogen Fertilizatiorsiilas

Microbial Inoculation (from Stevenson (1986) and Young (1999)

G. Young 2019 £1¢



Cultivation: Improves aeration and
moisture, thereby increasing
microbial activity and the release of
organic compounds to soluble forms




Irrlgatlon Improves the mmsture

 status of the soil, with:
" enhancementin-the actlvmes of
microorganisms

G. Young 2019 35
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N
Nltro en Fertlllzatlon Narrows-the- -

activity and OM breakdown



Microbial inoculation: Supplies decomposing
and nitrogen fixing microbes, maintains
adequate populations.




Compost & Organic Matter

G. Young 2019






WET AND WIRED

Soil Aeration

v

s "-.':.g-_.- Schematic of the differential pressure
z LSy, injector system. The system injects
micro-bubbles into the drip line,
adding air in addition to that dissolved
in the water. Well-aerated roots have
better respiration and aerobic
microbial activity that promotes plant
health.

. Yield increases of 10-30%
Healthier growing environment
ncreased root mass

_ower plant stress level

ncreased soil microbial activity
California Farmer VV284(7) April 2001

G. Young 2019 42




THE PROGRAM:

Balance soil exchangeable cations teAB46 Ca; 1:05% Mg; 2
5% K; €6% Na (as % of total cation exchange capacity;
maintaining cation balance with appropriate mineral
amendments.

Maintain P, K, S and micronutrients at generous levels

Build and maintain OM through cover cropping, addition of
composted organic matter and/or microbial soil inoculants, and
promotion of healthy biological activity in soil

Supply N in adequate amounts (for crop need$y) avoiding
excess soluble N, applying N sparingly in split applications or vi
composted OM for activation of N cycle and slow release

Foliar feeding of nutrients known to be deficient; applying durin
stressful times (bloom, maturity, adverse weather, pest/disease
pressure, etc. (Young, 1988)



Dairy Soll Tests

ARequired interpretation & pooling of
data

AA standard soil test often is 1 foot in
depth

A'(I)'hese were averaged oveidd cm =
-M C €

ATo determine BCSR mineral balanct
we are especially interested in the
ppm of Ca, Mg, K, Na, and H

AWe are also interested in the total
cation exchange capacigyCEC

Based on CEC these are all medium
textured silt loams

Sample
Description | |meq/100g
CEC
Compost Field 02 (0-167)
AVERAGES: 0-40 cm 14.1
Control Field (0-167
AVERAGES: 0-40 cm 14.7
Compost Field 0(0-167)
AVERAGES: 0-40 cm 12.6
Control Field 03 (0-16")
12.3

JE':NERAGES: 0-40 cm




The lab extracts the
cations from the soll
colloid (clay & organic

matter); reports in ppm

Ammonium Acetate Extract

Sam_plt_e Extractable Cations (mg/kg = ppm) Estimated BCSR
Description mg/kg | mg/kg | mg/kg | mglkg % % % % meqg/100g
Ca Mg Na K K Ca Mg Na CEC
|

Compost Field 02 (0-16")

AVERAGES: 0-40 cm 1795 478 76 358 6.5 62.3 | 28.68 | 247 14.1

Control Field (0-167)

AVERAGES: 0-40 cm 1879 201 93 917 5.2 63.0 | 28.93 | 2.86 14.7

Compost Field 0(0-16"

AVERAGES: 0-40 cm 1329 273 172 185 3.8 52.3 | 37.76 | 6.16 12.6

Control Field 03 (0-16™

AVERAGES: 0-40 cm 1370 552 . Y856 2019208 4.3 554 37.27 453.09 12.3




The lab calculates the
ratios ofthe major
cations; reports in %

A 65-75%
A 10- 15%

A 0-5%
A 0-10%
(OPTIMUM LEVELS)

Calcium
Magnesium

Sodium
Hydrogen

Ammonium Acetate Extract
Sample Extractable Cations (mg/kg = ppm) Estimated BCSR
Description mg/kg | mg/kg | mg/kg | mglkg % % % % |meq/100g
Ca Mg Na K K Ca Mg Na CEC
Compost Field 02 (0-167)
AVERAGES: 0-40 cm 1795 A78 76 358 6.5 62.3 | 28.68 | 2.47 14.1
Control Field (0-167)
AVERAGES: 0-40 cm 1879 501 93 917 5.2 63.0 | 2893 | 2.86 14.7
Compost Field 0(0-16")
AVERAGES: 0-40 cm 1329 573 172 185 3.8 523 | 37.76 | 6.16 12.6
Control Field 03 (0-16")
AVERAGES: 0-40 cm 1370 552 85.6 208 4.3 554 | 37.27 | 3.09 12.3




SOIL ANALYSIS CALCULATIONS

AWe can see that all the soil samples show low
calcium, very high magnesium, adequate to high
potassium, and low to moderate sodium

ATo calculate amendments needed to achieve cation
balance, we go to a table, compare the levels in ppm
for a given CEC

ASubtract ppm OPTIMUM level from SOIL TEST level
to get the ppm NEEDED

AMultiply ppm X 4 to convert to pounds/acfeot of
amendments



Creating a
Soll Fertility
Report

(1 foot = 30 cm)

AGRICULTURAL SERVICES

SOIL ANALYSIS
Report Mo.

Mame ! A, Farmer Date Sampled | Soil Depth o-12"
Field I.ID. Crop I Sail Type

% Organic Matter | pH i o3 | HCOs +
Cation Exchange Caéacity’ (CEC) I I

MOTE: mg/kg = ppm
Soil Cations Pounds/ac-ft % CEC T CEC Pounds fac-ft
Total Present Optimum Required

Calcium (Ca) ppm X 4 FROM 65—75006 | CALCULATE
Magnesium (Mg) ppm X4 LABE REPORT 10 — 15 % FROM
Potassium (K) ppm X 4 IN 3 — 5 0 CEC
Sodium (Na) ppm X 4 PER 0—5 %0 TABLE
Hydrogen (H) --- CENT 0 — 20 % ppm x 4

Reserve Minerals:

Calciumn — CaC03 Equivalent

LOW RAIN S0OILS

Phosphorus [P20s)

SLOW AVAIL. | #/ac ft

Macre Nubfents Ful;nd:,n'u:-fl‘. Pounds/sc-Tt | Micro Nutrients Pounds | sc-Ti P‘nund_:n'dr.-l"l.
resent Optimum Presant Optimum
Mitrate (N} ppm X 4 25-100 | Zinc (Zn) ppm X 4 4-12
Phosphorus (pzos) | ppm X 4 150-250 | Manganese (Ma) | ppm X 4 36-48
Potash [kz0) ppm X 4 FROM CEC | pon (re) ppm X 4 44-64
TABLE
Sulfur (s04) ppm X 4 32-48 |Copper (Cu) ppm X 4 3.6-4.8
Boron (B) ppm X 4 2-4
LIMESTOME REQUIREMENT | #/AC DIVIDED | Tons/acft | X4 THEM CALCULATE ACORDING
EY 2000 %% CALCTUM TN MATERIAL

G. Young 2019
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Calculate
Optimum
BCSR for
your soll

Chart in
Chapter 21
(Young, 1999)

Appendix VIl  Parts per Million Required to Achieve Optimum Soil
Base Cation Saturation Ratios (BCSR)

CEC of Ca Ca Mg Mg K K Na

SOIL 65% 75% 10% 15% 3% 5% < 5%
2 260 300 24 37 23 39 23
3 390 450 37 55 35 59 35
4 520 600 49 73 47 78 46
5 650 750 61 92 59 98 58
6 780 900 73 110 70 118 69
7 910 1050 85 128 82 137 81
8 1040 1200 98 146 94 157 92
9 1170 1350 110 165 105 176 104
10 1300 1500 122 183 117 196 115
11 1430 1650 134 201 129 216 127
12 1560 1800 146 220 140 235 138
13 1690 1950 189 238 152 255 150
14 1820 2100 171 256 164 274 161
15 1950 2250 183 275 176 294 173
16 2080 2400 195 293 187 314 184
17 2210 2550 207 311 199 333 196
18 2340 2700 220 329 211 353 207
19 2470 2850 232 | 348 222 372 219
20 2600 3000 244 366 234 392 230
25 3250 3750 305 458 293 490 288
30 3900 4500 366 549 351 588 345
35 4550 5250 427 641 410 686 403
40 5200 6000 488 732 468 784 460
Total Calcium between Magnesium | between Potassium | and near or | Sodium

Exchar?ge level these level these level below this | level

Capacity | should be 3'3%% ng 2( lséwould be levels zhboozgt?\?s ;{?tgg




Example: Compost Field 02

Ammonium Acetate Extract
Sample Extractable Cations (mg/kg=ppm)
Description

mg/kg | mg/kg | mg/kg | mg/kg

Ca Mg Na K

Compost Field 02 (0-167)

AVERAGES: 0-40 cm 1795 478 76 358



Check optimum calcium level:

A soil with CEC of 14 needs 2100 ppm to be at /'
- Compost 02 Field has 1795 ppm

The deficit Is 210Q795 = 305 ppm

CEC of Ca | Ca Mg = Mg K | K Na
SOIL | 65% | 75% 10% | 15% | 3% | 5% | <5%
260 300 24 | ) e, 23
300 | 450 37 55 3 | 59 35
520 | 600 49 e i o e { | e, e
650 | 750 61 92 | 59 | 98 58
780 | 900 73 | 110 70 | 118 69
910 | 1050 85 128 82 137 | 81 |
1040 | 1200 98 146 04 | 157 92




Calculate pounds per acfeot ¢ multiply by 4

A305 ppm X 4 = 1220 pounds calcium deficient

ADivide by percentage (decimal of calcium in the
amendment)

A1220+ 0.4 = 3050 pounds = 1.5 tons/ac ft pure
limestone

A1200-+ 0.2 = 6000 pounds = 3 tons/ac ft gypsum

52




You can do the same calculations for

potassium& magnesium

AThese soilare all at or above optimum in Mg & K
AThese poor soil balances cause several problems

already discussed

Base Cation Saturation Ratios (BCSR)

Parts per Million Required to Achieve Optimum Soil

CEC of Ca Ca Mg Mg K K Na
SOIL 65% 75% 10% 15% 3% 5% <5%
2 260 300 A B 23 39 23
3 390 450 | 37 55 35 59 35
4 520 600 49 | 73 47 78 46
5 650 750 61 92 59 98 58
6 780 900 73 110 70 118 69
7 910 1050 85 128 | 82 137 | 81
8 1040 1200 98 | 146 94 157 92
9 1170 1350 110 165 105 176 104
10 1300 | 1500 | 122 183 117 196 15
11 1430 1650 134 201 129 216 127
12 1560 | 1800 146 220 140 235 138
13 [ 1690 | 1950 | 159 238 152 255 150
14 | 1820 | 2100 | 171 256 | 164 274 161
15 1950 2250 183 275 176 294 173
16 2080 2400 195 293 187 314 184
17 | 2210 | 2550 207 | 311 | 199 333 196
18 | 2340 | 2700 220 | 329 211 353 207
19 2470 2850 232 | 348 222 372 219
20 | 2600 | 3000 244 | 366 234 392 230
25 3250 3750 305 458 293 490 288
30 3900 4500 366 549 351 588 345
35 4550 5250 427 641 410 686 403
40 5200 | 6000 488 732 468 784 460
Total Calcium between Magnesium | between Potassium | and near or | Sodium
Exchange | level these level these level below this | level
Capacity | should be levels should be levels should be should be
above thig below this




Creating
understandable
soll reports:

Convert nutrients
to pounds/acre
So it Is easy to
see what Is there
& what needs to
be added

AGRICULTURAL SERVICES

SOIL AMAL YSIS
Report Mo.

Mame | A, FARMER Date Samipled Soil Depth 0-12"
Field 1.D. Crop Soil Type

%% Organic Mather pH 03 HCOE +

iCation Exchange Capacity (CEC)

Soil Cations Pounds/ac-ft %o CEC i CEC Pounds/ac-ft
Total Present Optimum Reguired

Calcium (Ca) 65— 75 Ui

Magnesium (Mg) 10— 15 %%

Potassium (K) 3 — 5 04

Sodium (Na) 0—5 %

Hydrogen (H) --- 0 — 20 %

Reserve Minerals:

Calcium — C2C03 Equivalent 0 Phosphorus [P20s) #fac ft

Macro Mutrents

Pounds | sc-Fi

Poundssc-ft

Micro Nutrients

Pounds | sc-Fi

Poundsfac-ft

Present Dptimum Present D ptimum
Hitrate (M) 25-100 Zinc (Zn) 4-12
Phosphorus (Pzos) 150-250 | Manganese (Mn) 36-48
Potash (Kk20) Iron {F&) 44-64
Sulfur (s04) 323 -48 Copper [Cu) 3.6-4.8
Boron (B) 2-4
G. YOuhgESfoliE REQUIREMENT Tonsjac it 54




Major Cations

ID: Silage Post Harvest E-mail william(@goldridgercd.org
————————————— Ammonium Acetate Ammeonium Acetate Extractable Cations ——————
Extractable Cations Extractable Cations of Estimated CEC Estimated Ca/Mg K/Mg
No. Description mg/kg mg/kg mglkg mglkg meq/100gmeq/100g meg/100g meq/100g meqg/100g % % % % % meq/100g Ratio Ratio
Ca Mg Na Al K Ca Mg MNa Al K Ca Mg Na Al CEC
RL—= 1.0 6.5 5.0 0.5 01 01 01 0.1 01 0.1 01 01 0.1 01 0.1 0.1 0.1
MAPT Methods—= §5.10 8510 8510 | §15.10 Calc. Calc. Calc. Calc. Calc. Calc.  Calc.  Calc. Calc. Calc. Calc. Calc.  Calc.

Handbook 60—=

1 Compost Field 02 0-10cm 2472 431 63.2 1.0 12.3 4.0 0.3 59 701 2248  1.56 17.6 312 03
2 Compost Field 02 10-20cm 1593 463 634 1.0 7.9 38 0.3 7.3 612 2933 212 13.0 209 02
3 Compost Field 02 20-40cm 1319 | 492 101 0.8 6.6 4.0 0.4 6.4 556 3422 372 11.8 163 02
4 Control Field 02 0-10cm 2541 501 944 1.1 12.7 4.1 0.4 6.0 69.2 2252 224 18.3 307 03
5  Control Field 02 10-20cm 1684 484 7486 0.7 8.4 4.0 0.3 52 627 29.68 242 13.4 211 0.2
6 Control Field 02 20-40cm 1411 519 111 0.5 7.0 4.3 0.5 44 571 360 3.92 12.3 1.65 0.1
7 Compost Field 03 0-10cm 1647 | 590 120 0.5 8.2 4.9 0.5 34 584 3448 372 14.1 169 0.1
& Compost Field 03 10-20cm 1310 577 170 0.5 6.5 438 0.7 4.1 521 37.89 59 12.5 138 01
9 Compost Field 03 20-40cm 1029 = 551 225 04 5.1 4.5 1.0 3.9 464 4092 8.8 11.1 113 04
10 Control Field 03 0-10cm 1633 558  T76.8 0.7 8.1 4.6 0.3 4.8 593 3343 243 13.7 177 01
11 Control Field 03 10-20em 1364 562 825 0.5 6.8 4.6 0.4 43 552 3152 29 12.3 147 01
12 Control Field 03 20-40cm 1114 535 | 974 Ug" YO%IE]g qu:ldg 0.4 3.7 516 40.85 3.93 55 10.8 126 0.1



% of CEGCBCSR

ID: Silage

Post Harvest

E-mail william@goldridgercd.org

Ammonium Acetate

Ammonium Acetate

Extractable Cations

Extractable Cations Extractable Cations of Estimated CEC Estimated Ca/Mg K/Mg
No. Description mg/kg mg'kg mglkg mag'kg meq/100gmeq/100g meg/100g meg/100g meg/100g % % % % % meq/100g Ratio Ratio
Ca Mg MNa Al K Ca Mg MNa Al K Ca Mg Na Al CEC
RL—= 1.0 6.5 5.0 0.5 0.1 01 01 0.1 01 0.1 01 01 01 0.1 0.1 0.1 0.1
MAPT Methods—= 5510 8510 S510 S1510 Calc. Calc. Calc. Calc. Calc. Calc.  Cale.  Calc Cale. Calc. Calc. Calc.  Calc
Handbook 60—=
1 Compost Field 02 0-10cm 2472 481 63.2 1.0 12.3 4.0 0.3 5.9 0.1 | 2248 1.56 17.6 312 03
2 Compost Field 02 10-20cm 1593 463 63.4 1.0 7.9 38 0.3 73 61.2 2933 212 13.0 209 02
3 Compost Field 02 20-40cm 1319 492 101 0.8 6.6 4.0 0.4 6.4 556 3422 372 11.8 163 02
4 Control Field 02 0-10cm 2541 501 94 4 11 127 41 0.4 6.0 69.2 2252 224 18.3 307 03
5 Control Field 02 10-20cm 1684 484 746 0.7 5.4 4.0 0.3 5.2 62.7  29.68 242 13.4 21 02
6  Control Field 02 20-40cm 1411 519 111 0.5 7.0 43 0.5 44 571 3460  3.92 12.3 165 01
7 Compost Field 03 0-10cm 1647 590 120 0.5 8.2 49 0.5 34 | 584 3448 372 14.1 169 01
8  Compost Field 03 10-20cm 1310 877 170 0.5 6.5 4.8 0.7 41 521 | 3789 59 12.5 138 01
9 Compost Field 03 20-40cm 1029 581 225 0.4 51 4.5 1.0 3.9 46.4 4092 8.85 1.1 113 01
10 Control Field 03 0-10cm 1633 558 76.8 0.7 8.1 4.6 0.3 4.8 99.3 | 3343 243 13.7 1.97 01
11 Control Field 03 10-20cm 1364 562 82.5 0.5 6.8 4.6 0.4 4.3 55.2 3152 29 12.3 147 01
12 | Control Field 03 20-40cm 1114 535 97.4 04 56 44 0.4 3.7 51.6  40.85  3.93 10.8 126 01
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pH

Micronutrients

OM

ID: Silage Post Harvest E-mail william@goldridgercd.org
Sat. AA NaHCO, AA DTPA DTPA DTPA DTPA
Saturated Paste Paste Ext. Ext. Ext. Ext.  Ext. Ext. | Ext. Ext.

Mo. Description % units  dS/m  meg! meg/l meg) megl %  T/ac-B" +\-  Ibs/ac-6" mg/l mgkg mglkg mg'kg g mglkg mg/kg mg'kg mglkg %
SP pH EC Ca Mg Na C ESP GR | Lime Lme B NO,N PO.P K ‘a‘f{“ Zn  Mn | Fe Cu OM

RL—> 0.50 1.0 0.01 0.1 01 01 01 01 01 500 0.1 1.0 2.0 20 |400| 04 0.1 0.1 01 | 0.01
NAPT Mcthodz—-s 8100 S1.10 S120 S160 S160 S160 S140 Calc S250  S§1.50 §3.10 $4.10 $5.10 $6.10 S6.10 S6.10 S6.10 $9.20

Hndbk = Hndbk a
Handback 60---> 60-22d  60-23a mod
1 Compost Field 02 0-10cm 33 6.8 1.08 55 34 2.9 0.7 0.3 10 86 405 23.0 15.0 1.8 49
2 Compost Field 02 10-20cm 39 6.5 0.55 21 1.7 2.3 12 0.3 3 56 3i2 11.0 6.7 1.1 343
3 Compost Field 02 20-40cm 35 6.2 0.56 15 11 32 28 0.4 2 23 297 3.3 4.8 0.9 249
4 Control Field 02 0-10cm 49 6.8 1.30 55 36 3T 13 0.2 21 [ 431 23.0 16.9 1.6 572
5 Control Field 02 10-20cm 38 6.2 0.61 25 138 28 15 0.3 4 50 275 13.0 7.2 1.2 375
6 Control Field 02 20-40cm 35 6.0 0.66 16 15 38 31 0.3 3 18 211 3.0 4.6 0.7  2.50
7 Compost Field 03 0-10cm 37 6.4 0.99 31 3.0 4.3 2.3 0.3 3 39 189 16.0 254 24 532
8 Compost Field 03 10-20cm 38 6.6 1.09 24 2.8 6.3 4.3 0.4 4 22 199 6.0 13.9 1.6  2.90
9 Compost Field 03 20-40cm 3 6.7 1.63 27 30 1.0 7.6 0.5 2 13 168 2.1 9.2 1.0  1.70
10 Control Field 03 0-10cm 43 6.2 0.74 31 25 3.0 13 0.3 3 39 259 13.0 229 2.2 4N
11 Control Field 03 10-20cm 39 6.2 0.50 18 15 26 16 0.3 3 20 210 5.8 121 1.8  2.62
12 Control Field 03 20-40cm 35 6.4 0.47 13 1.0 29 26 0.3 1 12 154 21 9.5 1.2 147
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OBD Soil ReportSoil Cation£e of CEGE Required

I & SOIL ANALYSIS
GOLD RIDGE RCD Report No. 280487
Name ;| OCEAN BREEZE DAIRY : Date Sampled 7/24/2018 Soil Depth 0-40 cm = 0-16"
Field I.D. | COMPOST FIELD 02 | Crop PASTURE/SILAGE Soil Type LOAM
% Organic Matter 3.6 pH 6.5 COs3 HCOz +
Cation Exchange Capacity (CEC) 14.1
Soil Cations Pounds/ac-ft % CEC % CEC Pounds/ac-ft
Total Present Optimum Required
Calcium (Ca) 7180 62.3 65—75% 1220
Magnesium (Mg) 1912 28.7 10 - 15 % X5
Potassium (K) 1432 6.5 3—5 04 0
Sodium (Na) 304 2.5 0-5% 0
Hyd H --- 0 — 20 9%
ydrogen (H) G. Young 2019 ’ 58




OBD

~Micronutrients

Macro Nutrients

Pounds/ac-ft

Pounds/ac-fit

Micro Nutrients

Pounds/ac-ft

Pounds/ac-ft

Present Optimum Present Optimum
Nitrate (n) 20 25-100 | Zinc (Zn) 49.6 4-12
Phosphorus (pz05) 506 150-250 | Manganese (Mn) 35.3 36-48
Potash (kz0) 1718 787-1315 | Iron (Fe) ? 14-64
Sulfur (so4) ? 32 -48 Copper (cu) 15.2 3.6-4.8
Boron (B) 1.3 2-4
LIMESTONE REQUIREMENT 1.5 . Tons/ac ft -




Nutrient Budgets

Alf you are farming and selling products you are
removing nutrients

Alf you do not replace the nutrients removed (at a
minimum), it is not sustainabl¢Quote me on this)

AYour farm in California has likely been removing
nutrients for 150+ years

ASoil nutrient deficiencies will result in problems
such as: erratic production, decreased sol
productivity, increased pest & disease problems,
and subtle decreases in crop quality

AFor all the reasons above, knowing what your crop
removal and soll limitations is important




Dairy Faming & Grazing

ADairy cows removel >Ca>K> P

AThisis 28.7# N, 7.5#Ca, 7.2 # K, 4.2 #P,
per animal every 6 months

DAIRY COW NUTRIENT REMOVAL, PER ANIMAL

AMOUNT REMOVED NUTRIENTS REMOVED: 6 MONTHS GRAZING
NUTRIENT ,
g/week oz/week Kilograms Pounds
N 547 19.1 13.1 28.7
Ca 144 5.0 3.5 7.5
K 136 4.8 3.3 7.2
P 81 2.8 1.9 4.2
Na 38 1.3 0.9 2.0

From: Hutton, Jury, Davies (1967)




Crop Removal Silage

Production:
N>K>Ca>P
NUTRIENT REMOVAL, SILAGE — pounds/ton
NUTRIENT GRASS LEGUME GRASS/LEGUME 50:50
N 100 2160 191
P 23 23 23
K 155 147 151
Ca 34 104 09
From: A & L Agricultural Laboratories




