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A TRAINING PROGRAM FOR
SOIL ANALYSIS INTERPRETATION
IN NORTHERN CALIFORNIA

A Curriculum Project by
Gregg A. Young

ABSTRACT
Purpose of the Project:

Napa, Sonoma, Mendocino, Lake and Contra Costa counties are important
agricultural areas in northern coastal California. The major deciduous crops
are wine grapes, pears, apples, peaches, nectarines, and cherries with
smaller plantings of prunes, walnuts, and other fruits. Production of these
agricultural commodities relies on fertilizers to improve growth, yield, and
replace nutrients removed by crops.

European wine producers have spent hundreds of years defining and
promoting quality in their product. The sensory experience of wine tasting
encompasses general appearance, color, bouquet and flavor. The general
consensus is that quality lies in the fruit. The interaction of the soil with the
climate, cultivar, and cultural practices is described by the French as terroir.
This project is an attempt to combine my professional experience in northern
California tree fruit and vine production with the many contributions of the
scientific literature into a concise educational program to teach farmers,
advisors, and fertilizer technicians how to achieve optimum terroir through
nutritional management. Quality and health in fruit production through a

positive soil building program is the goal - and good yields of high quality
fruit will follow.

As an agronomist practicing in the area for over 20 years, with involvement
in both the fertilizer industry and education, | have identified three major

deficiencies of knowledge: basic soil science, the nature of our local soils,
and which fertilizers are appropriate for the area

Procedure:

To identify and document the gaps in knowledge of soil science and the
problems associated with improper fertilization this study examined the
industry from several perspectives: California Department of Food and
Agriculture (CDFA) fertilizer sales figures, a fertilizer dealer survey, literature
review, and compilation of soil analysis data.
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Actual fertilizer use from a survey of all 40 dealers in the study area showed
nitrogen to be the most commonly used fertilizer. Sales figures from CDFA
showed actual tonnage of N to be 62.3% of N-P-K sales from 1975-1995.
Soil analysis data showed that area soils needed varying amounts of
calcium, with many also needing phosphorus, potassium, or micronutrients.
A trend towards an over reliance on nitrogen by agriculture in northern
California was clearly demonstrated.

A method of soil analysis interpretation, using Base Cation Saturation
Ratios, is used by most soil laboratories in the United States. The research
and teachings of William Albrecht and others has resulted in the use of this
method by many agronomists. The history and development of the BCSR
method was critically examined in the literature review. The value of this
approach, with its emphasis on balancing major minerals in the soil, is
discussed. A hybrid program of soil analysis interpretation is proposed, with
the goals of more efficient use of fertilizers, less poliution and erosion ,
improved soil structure and biological activity, and increased crop pest and
disease resistance.

Results:

A model was formulated showing how to interpret soil analyses using BCSR
methods as a base for the fertilization program. The manual will be valuable
for farm managers, winemakers, pest control advisors, fertilizer salespeople
and researchers who need basic knowledge of soil science and soil analysis
interpretation. It should be used by researchers who wish to integrate
fertilization or nutrient management into pruning, training, irrigation, or pest
and disease studies. As a curriculum tool, the model uses a common sense
approach with narrative, graphics, color diagrams, and exercises to present
the material.

Chair: /Qa"‘gé' m ok

Dr. Douglas R. Martin

MA Program: Education _
Sonoma State University Date: 7‘4@”[ 5 O) (994

Vv

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



ACKNOWLEDGEMENTS

"Those who teach must constantly hold up the challenge
to study nature, not books."
William A. Albrecht

The Albrecht Papers (1975)
I would like to thank the following professors at Sonoma State University for
giving me the latitude to continue my passion for agriculture in this project:
Dr. Steven Norwick, Dr. Perry Marker, and Dr. Douglas Martin.
To the following agronomists and viticulturists who assisted with editing, |
give my heartfelt thanks: Daniel Baron - Silver Oak Cellars, Deny Dudzik -

Handley Cellars, and Mike Buttress - A & L Western Agricultural Laboratories.

Thanks to a mentor and fellow pioneer, who first gave me a copy of The
Albrecht Papers in 1976: Everett Dietrick.

My appreciation goes to my wife and family who did without my attention for
two years.

Finally, I would like to thank the many farmers, vintners, and industry people
with whom | have had the pleasure to work, teach, and learn the last 25 years.

Gregg A. Young

Vi

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



TABLE OF CONTENTS

Chapter
R 13110 To 03 1o ] F PP 1
Problem Statement - . e e 3
SIgNIficanNCe Of the PIOJECE -.«vveveveeeiesieste ittt 4
ASSUMPEIONS -ttt ettt ettt et e et ettt et e et e emb e et e enbeenbeeenneenneean 7
[T T =Y (o] LTS PUUUTUPPPPRPR 8
. MENOUOIOGY .. veerveirreitie ittt ettt ettt saaeeae e 10
Demonstrating the Gap ........ooveeieriiiiieeeee e 10
Fertilizer Dealer SUINVEY .......cccueviiiiiiiiiiiiiic i 11
CDFA Fertilizer Sales ReCOrds............ccooiciiiiiiiiiiiiiiiieieeeeceeee e 11
Soil Classification SYStEM..........ccoiiiiiiiiiiiii i 12
Soil Analysis Interpretation Model.............ccoovviiiiiiiiiii, 1
I, LItErature REVIBW ........uueeieiiiiiiieeie ettt 14
Overfertilization and PoOlUtiON.............uiiiii, 14
Yield and Quality Considerations............cccueveeeeemiiiiiiieeeaaaeeeeeeeeeeees 15
Pest and Disease Management............ccccceeeeeeeeveviiineeeeeennnnnn, 6...... 1
Truly Integrated Management Systems for Agriculture................... 18
1. Balanced Soil CatioNS. .. .cuvvieiiieeeieeieiiiet e 21
The History 0f BCSR......cooiiiiiiiiiiie e 22
Comparison of BCSR and SLAN........cocviiiiiiiiis 24
Criticism of the BCSR Approach........cccccovciiiiiiiiiiiiiiiniene 25
The PH DIIEMMA. . ..eee e 28
The Case for Optimum RatiOS.........ccouvviieeiiiiiiiiieee 38
Soil Structural Properties: Drainage and aeration ..................... 39
Erosion and BCSR......uuuiiiiiiiiiiiiiiieeeeeeee e 41

Vii

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



Compaction and BCSR ---veevereiiieiiciie e, 41

BCSR and NULrent TOXICIHIES ... vvvevvreiiiieiiiie e 42
BCSR and Groundwater Pollution from Fertilizers.................... 42
BCSR and Pest and Disease Relations --.:«ooovvvevriiiininiiinieinnnnn. 47
2. Maintenance of P,K,S and MicronutrientS.........ccccccoevveeiiiiiennnne, 48
PROSPROIUS .ttt 49
0] 7= 11 11 4 SRS 50
SUIUT c vttt ettt ettt e ettt e et e et ee e et e e eareeas 50
MAGNESIUM ...t e e e e e e e e e e e e e e 51
(OF 1 (o1 1 TP PPUPPPPPPPPP 52
MICTONUEIENTS ...ttt o4

3. Organic Matter and Promotion of Healthy Biological Activity .... 54

Organic Matter iN SOil.........ooovieiiii e 54

The Case for INOCUIAtION.........vvviiieiiiiii e 57
Organic Matter AMendmentS.........coevviiiiiiiiieiiiiiiienee i, 64
NULFENES IN COMPOST...eveeeiiiie e 69
Compost Use in California........ccccuvveveiiiiiiiiiiis 70
OrganiC FertiliZErS......oouuuuiiiicieiee e 71

COVEE CIOPS - eeeeieieeaeaeeee ettt e e e e e e e e e e 72

4. Applying Nitrogen for Crop Needs Only .......coovviiieiiiiiiciiiiieene, 75

5. Foliar Fertiization............oooiiiiiiiiee e 77
IV, SUMMAIY ... 78
V. ReSUlts and DiSCUSSION .. .uvvvrieeiiiiiiiiiiee et 79
Sales Records of Fertilizers in the North Coast...........cccvvvieiinnnnnne, 79
Dealer Survey: The Need for Training in the Industry ..................... 82

A Standardized Soil Testing FOrmat ...........ccceevvveiiieiiiiins 83

viii

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



Quantifying Crop Fertilizer Needs .......ccccevviriiiniiiiiiiiiiccccie, 85

ANAlYSIS INLEIPretatioN ... .oovvevieiiiie i 88
Local Soil Attributes and Classification.............ccccccoeiiiiiini, 98
Achieving Optimum TeITOIN ......cvvviiiiiiiie i, 101
Locally Appropriate Fertilization...........cccccevviiiiiiiiinc i 105
(00 g o1 (V11 F U SOPPURPURORRS 110

VI APPENIX..viiiviiiiiiiiiciic i 113
A. Comparisons of SLAN and BCSR.......cceeeiiiiiiiiiiiiiiiii, 114
B. Climate and Soil FOrMation ... . cceeeururmmiieeeiiiiiiieee e 115
C. The NItrogen CyYCle ..o 116
D. Interactions between Nutrients or Soil Conditions and Pests,

Diseases, & Physiological Disorders 117

E. Cover Crops for Orchards & Vineyards in Northern Calif ........ 120
F. Absorption Times for Foliar Applied Nutrients ............ccccceeeeeennn. 122
G. Results of Fertilizer Industry Survey..........cccccooiiiiiiiiinniinnn.. 123
H. PPM Required to Achieve Optimum Soil BCSR ....................... 124
I. Lessions in Soil Analysis Interpretation...........cccccceeviiiiiiinnennns 125
J. BCSR Optimum Balance ........cccccocueriiiiiiiiiiiiceeee 134
K. HIGh K SOIIS ... 135
L. HIGH MG SOIIS c..eveeeerececeesceesseeeeesesie e 136
M. - Q. BCSR Classification Tables............cvieiiiiiiiins 137
Human Subjects Protocall...............ueeiiiiiiiiiie 142
Q1 st Soil Form for reproduction.............ccoveeeeeeeeeiiiiieeie 143
GlOSSAIY ...ttt 144

VI, REFEIENCES . ..ceeeeiiiiiiiie ettt 146

IX

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



© © N o O

11.
12.
13.

Figure

LIST OF TABLES AND FIGURES

Basic Principles of Soil Balancing and Optimum Fertilization .......... 20
Per Cent of CEC as Tested by McLean, Hartwig, Eckert & Triplett. 27
Potential Pounds of Nitrogen Released by Soil Organic Matter ....... 45

Comparison of Nutrients in Mineral Fertilizer

VS. Agricultural COMPOST.......coooiiiiiiieti e 70
Nutrient Removal of Harvested Cover Crops .. ....ccooeviiieniniininnniinn. 73
Average Nutrient Utilization for Clovers & GrasSes -« -« . ccauurrireereeennn. 74
Nutrient Utilization by Tree Fruits & VINeS ..., 87
Estimates of Soil Texture Based on Total CEC..............ccccciiiininnnne. 91
Calculating Amounts of Cations Needed to Achieve Optimum........ 92
Recommended Optimum Micronutrient Levels ................ccciis 96
Nutrients Removed from Soil - Tree FruitS ..., 105
Nutrients Removed from Soil - Wine Grapes..........cccccceeeeeiiniineeeeeennn, 107
Nutrients Removed from Soil - Table Grapes...........cccccceeeiiiiiiinns 108

Typical Response Curve for Sufficiency Levels of Available

Nutrients 25
Average Sales of N P K Fertilizers in Contra Costa, Lake, Mendocino,
Napa & Sonoma Counties, 1975-1995.........cceiiiiiiniirieiieeeeeeeeiien 80
U.S. Consumption of N Fertilizer as % of N P K: 1960-1995............. 81

Tonnage of Calcium Amendments: Northern California 1975-95 ....82

A Training Manual for Soil Analysis Interpretation in Northern California - Gregg Young, CPAg, 1999



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10

