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Today’s Goals:

1. Introduction to a few 
fundamental soil properties 

2. Highlight certain soil 
features that reflect problem 
soils

3. Introduction to soil survey 
and a few problem soils  in 
your area 



Soil Texture

Silt Clay    Sand

Yolo Silt Loam   

2.0-0.05 mm 0.05-0.002 mm <0.002 mm
90 acres of 

surface area 
in 1 lb. Clay!

.0005 acres of 
surface area 

in 1 lb. sand!



Textural 
Triangle

20% clay
40% sand 
40% silt
= Loam



Property/behavior Sandy  loamy  Clayey

Water‐holding capacity Low Med‐high High

Plant available water Low High Medium

Root penetration High Medium Low

Surface crusting Low High Moderate

Aeration Good Medium Poor

Drainage Excessive Slow‐med. Very slow

Warm‐up in spring Rapid Moderate Slow

Compactability Low Medium High

Erodibility Med‐low High Low

Shrink‐swell potential Very low Low Mod‐high

Pollutant leaching High Medium Low

Nutrient storage Poor Med‐high High

Acidity buffer Low Medium High



Plant available water is retained in the soil against  
the force of gravity yet readily accessible by plants
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Rock Fragments Decrease Plant Available 
Water Holding Capacity

Rock fragments can’t hold 
water and limit rooting 
depth when abundant

What else limits available 
water?



Rooting Volume
‐soil depth
‐effective rooting depth



Soil Structure

The aggregation of soil particles into larger units 
of identifiable shape



Strong Granular Structure:

Optimizes:
root penetration
drainage
aeration
seedling emergence
water availability



Coarse Prismatic Structure

Large aggregates that are extremely hard limit rooting volume



Surface plates 
can be avoided 
using mulch

Platy Structure
Causes runoff, erosion, 
reduces infiltration and 
hinders seedling emergence



Plow pans are compacted layers, a result of heavy and/or frequent 
traffic. Plow pans have low pore space, root penetration & water
infiltration. Can result in poor drainage and increased runoff.

Structure‐less conditions “Massive”



Effects of plow pans on root growth



Limit traffic when soils are wet



Effects of compaction on infiltration and 
water use efficiency



Claypans ‐ have abrupt and large clay increase

Large disk

Claypans require 
thorough mixing when 
soil is dry to optimize 
root penetration and 
drainage



Layered soil profiles‐deposited by water

Layered soils can restrict water & roots even with slight 
differences in texture, hence require thorough mixing.



Color; Indicator
of Drainage

Causes: perched water,
high ground water table,
poor soil structure, high 
clay content, hence poor 
aeration

Variegated color patterns 
of dull gray and bright 
orange called 
redoximorphic features are 
indicative of seasonal 
saturation.



Poor drainage; what to look for
Manganese coatings

Redox depletions in a high 
chroma matrix

Redox depletions 

Iron concentrations



Comparison of 
compacted vs 
uncompacted 
soil



Shrink‐Swell

Soil Series:
Clear Lake

Damages roots, 
foundations, 
fences, roads…



http://casoilresource.lawr.ucdavis.edu/soilsurvey
Soil Survey in Google Maps



Enter city name, address, or GPS coordinates 
here



Toggle between views





Newer surveys call it magnesic

Soils derived 
from 
serpentinite 
have fertility 
problems and 
possibly 
metal toxicity



Official Series Description



Soil Extent Mapping Tool



Reyes Series
Clues for problems: 
Acid thermic Sulfic 
fluvaquent

Land‐use interpretations

Hydraulic properties
Pale grey colors, drainage 
class, hydrologic group

Soil property depth profiles



Land Use Interpretations



Clues for Problems: 
Acid thermic Sulfic fluvaquent

Soil Suitability ratings

Hydraulic properties
Pale grey colors

Soil property depth profiles



Links to Definitions



Clues for problems: 
Acid thermic Sulfic fluvaquent

Soil Suitability ratings

Hydraulic properties
Pale grey colors

Soil property depth profiles



Soil Property Depth Profiles
Note the extremely low pH (acidic), high clay%, high EC
and high LEP



Maymen 
Series:
Shallow to 
bedrock (R or Cr)

Very low Storie 
Index

low plant 
available water



Smartphone App: SoilWeb

Available for free download at the android market 
place or iphone app store



http://casoilresource.lawr.ucdavis.edu/soilsurvey


