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 Soils of the San Joaquin Valley- Origins 

 Soil Survey- Variations on the landscape 

What makes a good soil good- properties 

 Problem soils- Assessment and evaluation 

Dealing with problem soils- troubleshooting 

 

 



 Soils rich enough to produce the worlds food 

covers only 3 percent of the planet 

One shovel of soil can contain over 4 billion 

organisms 

 There are 12 soil orders or major divisions of 

soil groups 

 recent to extremely old 

 fertile to nutrient poor 

 challenging to ideal  

 Very little research has been done to match 

soil performance to crop type 

 



 Fresno County Soils 

 Residual soils formed in place  

 Alluvial soils formed from the deposition of 

minerals following waters action 

 Alluvial soils 

 Young and old 

 Variable nutrient holding capacity 

 Variable mineralogy 

 variable water holding capacity 

 



Most soils are made of decomposed rock 

Original rock is called the parent material 

 Affects chemical properties and nutrient availability 

igneous (granite) 
sedimentary 

metamorphic 



 Soil Maps 

 soil series  

 soil type 

 soil mapping unit 

 soil associations, consociations and inclusions 

 Examples of Fresno area soils (Age, 

stratification, chemical and mineral) 

 Hanford/Hesperia/Tajunga  

 San Joaquin 

 Others- Delhi Loamy sand, Merced clay, Oxalis 

clay 

 Wide range of soil characteristics and need for 

management 

 



 Parent material 

Climate 

 Living organisms 

Relief (topography) 

Time 



O – partially to completely decomposed 

organic layer 

 A – top soil 

 B – zone of deposition 

 C – partially broken down parent material 

 R - bedrock 



Order  

Suborder 
Great group 

Subgroup 

 Family 

  Series 















Minerals (Solid) 

Water (Liquid) 

 Air (Gas) 

Organic Matter 

(solid) 



Soil Texture Triangle 



 Soil not a solid medium unless compacted to 

make a road bed 

Optimum soil has 50% pore space 

 50% of the pore space is air and 50% is water 



• Spatial Arrangement and Orientation of Soil Particles 

• Related to mineralogy, climate, soil age 

• Types of Structure 

1. Single grain 

2. Massive 

3. Granular 

4. Columnar 

5. Prismatic 

6. blocky  

7. Platy (compacted) 

 

 



Large pores 

conduct  

water and air 

Small pores 

hold water 

Sandy soils more 

large  pores 

Clayey soils more 

small pores 

Soil Pores 



Drainage 

 Infiltration 

 Retention of Nutrients and Water 

 

Quality soils are therefore soils with good 

drainage, few barriers to infiltration and 

have optimal levels of water and nutrient 

storage. 

 

 

 



Definition may depend on application 

 Lawn  

 Vegetables 

 Orchards 

 Roses 

Drainage area  

 

 



 Responses to rainfall- 

 Runoff 

 Ponding 

 Rapid intake 

 Responses to 

drought- plant 

 Response over time- 

early vs. late season   

 

 

 



 Use your tools 

 View the soil- what 

problem are you 

seeing? 

 Probe the soil- Loose 

or compact? Rooting 

depth? 

 Feel the soil- wet and 

dry, Structure? OM? 

 

 

 





 Even “perfect” soils can have 

problems 

 Ideal texture and water holding 

capacity does not always translate to 

peak quality 

 How does that soil function in the 

environment and under the 

requirements of its use?  

 

 

 



Wet roots, Nutrient availability 

(denitrification), Salinity 

 

Where? 

 Heavy soils 

 Dead Level 

 Basins 

 Underlying strata 

 

 

 



 Standing water 

 Runoff 

 Increasing problem during 

season 

 Late season water stress 
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Early season uptake

Late- Season Irrigation

 Standing water occurs 

when water is applied 

above the soils 

infiltration capacity 

 Runoff can take with it 

essential nutrients and 

can result in 

environmental 

degradation 

 Salt balance can be a 

concern 

 



0.1 - 0.5 

inches 

Depositional Crust 

layers 

undisturbed 

soil 



Depositional crusts 



0.04  

inches 

<0.04 

inches 

Structural Crust 

Compacted & sorted 

zone 

Washed in zone 

Undisturbed soil zone 



http://www.netc.net.au/enviro/fguide/soiloverview.html 



SAR < 5 X EC preferred 





Water stress- frequent irrigation, not just 

late season  

 Frequent fertilizer applications  

 Can be excessively drained 

 Lower productivity 

 

 

 

  

 

 



 Soil and textural deficiencies 

 Single grain/structureless 

 gravelly  

 

 Root limitations 

 Compaction 

 Compression 

 True hardpan 

 Poorly drained 

 

 

 



Texture Drainage Retention Infiltration 

Sands - ** - 

Clays ** - * 

Loams - - ** 











Dead organisms decompose to form a fine, dark-
colored humus 

 Food for soil organisms – earthworms, fungi, 
bacteria 

 

Chemical Properties 

High water holding capacity, slowly releases plant 
nutrients, and buffers pH 



Form soil aggregates 
 Improved air and water movement 

 Improved soil structure and soil tilth 

 Reduced surface crusting and soil erosion 

 Turns soil into a “sponge” – helps absorb and infiltrate 

onsite water 

Clay soils – increases aeration, water 

infiltration 

Sandy soils – increases water holding 

capacity, helps hold nutrients 





1.  Improve total pore volume 

2.  Improve individual pore size 

3. Improve access to surface pores 

 

  

Increase salinity of irrigation water 

 

Use soluble calcium to reduce sodium effects 

 

Organic mater additions / management 

 

Physical crust disruption 



• Break up compacted 

layers 

• Blend 

layered/stratified  

soils 



Medium Scale 



Small Scale 



Dead organisms decompose to form a fine, dark-
colored humus 

 Food for soil organisms – earthworms, fungi, 
bacteria 

 

Chemical Properties 

High water holding capacity, slowly releases plant 
nutrients, and buffers pH 



Polyacrylamide (PAM) 

 Long chain polymer 

 Binds soil particles together for 

a short period of time 



Making the best of a bad situation 



 Identification- first 

observations, problem?  

 Evaluation- investigation phase 

 Amelioration- Action phase 

 And finally… 



…ACCEPTANCE 

 

It’s not you…  

it’s me! 

 

• Plant selection plays 

a key role in 

compatibility, 

especially in the 

most challenging 

soils  

• Local examples 



Pressurized water 

deliver systems 

 

  

• Infiltration 

• Drainage 

• Soil water storage 

 

(Properly Managed) 







 Sandy- 1.0 inches/foot 

 Sandy loams- 1.25 to 1.5 inches/foot 

 Clay loams- 1.5 to 2.0 inches/foot 

 Clays- 1.5 to 2.0 inches/foot 

Primarily effected by texture 

•Particle size distribution  

•Soil OM 

•Soil structure 

•Pore size distribution 



 Sand (0.06 - 2 mm) 

 low surface area, so low chemical exchange and water 

holding capacity 

 Silt (0.002 - 0.06 mm)  

 intermediate in chemical exchange and water holding 

capacity 

 Clay (<0.002 mm)  

 high surface area, chemical exchange, and water holding 

capacity 

 The combination of particle size classes gives a soil its 

texture 





• Determines the size and distribution of soil pores! 

• Govern access for roots and movement of water 

• Ratio of Large, medium and small pores 



 Water Management 

 

 Organic Matter Management 

 

 Tillage 

 

 Chemical Treatment of Soil and Water 

 



occurs when soil particles are pressed 

together, reducing pore space between them  

 



http://soils.usda.gov/gallery/state/main.htm 

San Joaquin Soil, Cal. State Soil Antigo Soil, Wisconsin State Soil 



 Texture and Structure -Together they play a 

primary role in the way soils take up 

(infiltrate) and retain water 

 Texture and Structure - Together determine 

how water moves from one zone to another 

(transport of water and salts) 



 Texture – % of sand, silt, and clay 

 Structure – arrangement of sand, silt, and clay 

into larger aggregates (units) 



Helps form soil aggregates 
 Improved air and water movement 

 Improved soil structure and soil tilth 

 Reduced surface crusting and soil erosion 

 Turns soil into a “sponge” – helps absorb and 

infiltrate onsite water 

Clay soils – increases aeration, water 

infiltration 

Sandy soils – increases water holding 

capacity, helps hold nutrients 



 Clay Content 

Mineralogy 

 Cationic composition of exchange phase 

 Sesquioxide and organic matter content 

 Electrolyte concentration 

 In rain/irrigation and soil water 

 Presence of dissolvable amendments 

 

 



 gypsum (CaSO4) 

 lime (CaCO3) 

 dolomite (CaCO3 + MgCO3) 

 calcium chloride (CaCl2) 

 

Soil pH 

Solubility 

Cost 







1. Uniform unstratified loam- uniform water 

and nutrient uptake, even better if organic 

matter and optimal water quality 

2. Stratified soil hardpan 

3. Clay soil 

 





 Plant requirements- drainage, water storage, 

nutrient holding capacity, water intake, root 

inhibition i.e.. aeration, compaction 

 sands 

 clay 

 loam 

 








