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Cropland Soil Moisture: Field Data 

Site 5 Pistachio Trees Sept. 2014  

By: 

Jonathan  Chilcote, P.E., NRCS 

Rebecca Elwood, M.S., NRCS  

Soil type, wetting pattern, and water application rate are critical to water retention and movement.  The USDA Natural Resources Conservation Service (NRCS) provides technical and financial assistance for conservation practices, including irrigation water 

management.  Below are graphs obtained through NRCS’s partnership with valley crop producers and displayed with their permission.  The data is real, but not collected under research conditions.  Graphs were chosen to represent the contrasting soil 

textures across the valley.  Although there are many soil moisture sensor types, the data below was captured using electrical resistance blocks for all the sites, except Site 3.  Site 3 data was captured using a capacitance probe.  Data collected by the 2 

sensor types were measured and reported in different units.  The electrical resistance blocks report measurements in Centibars, or the amount of pressure it takes to extract water from the soil, and range between 0 and -200 Centibars.  Centibars are 

useful because they reflect the energy used by the plant to extract water.  The capacitance probes report water content in units of Scaled Frequency Percentage.  Capacitance probes can distinguish water content between 100% water immersion and 

oven dried sand.    
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Centibars @ 18"

Centibars @ 36"

Centibars @ 60"

Pistachio, Year 2
Spacing: 22'X16'
4 Drippers/Tree, 0.95GPH
Ciervo Clay
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Corn (Silage)
Flood Irrigation
Head End of Field
Greenfield Sandy Loam

6 Irrigations
(Over Irrigation)
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Scaled Frequency Units @  4in. Depth

Scaled Frequency Units @  8in. Depth

Scaled Frequency Units @ 16in. Depth

Scaled Frequency Units @ 32in. Depth

Scaled Frequency Units @ 40in. Depth

Fiesta Grapevines,Mature
Dry on Vine Raisins
Spacing: 12'x6'
2 Drippers/Vine, 0.5GPH
Delhi Loamy Sand

Yield:
5 Tons/AC 90%B&B

Site 1 Site 2 Site 3 Site 4 

Site 8 Site 5 
Site 7 

Site 6 

Over-irrigation 

Root zone remains 

saturated for 5-7 

days after each 

irrigation, limiting 

oxygen to roots. 

Root zone moisture  

is closely controlled 

based on the vine 

growth stage.  Soil 

is never saturated 

and  gravitational 

water does not 

appear to free drain 

deeper than 36”. 

Root zone moisture 

varies greatly and 

maxes out sensors.  

Although Atwater 

Soils often have a 

hardpan, deep    

ripping reduced 

water perching. 

Root zone moisture 

is closely controlled 

using frequent, low 

volume irrigations.  

Soil is never 

saturated and  

gravitational water 

does not appear to 

free drain deeper 

than 32”. 

Over-irrigation 

Root zone remains 

saturated most of 

the year below 16”.  

Water is perched 

on top of the 

duripan as verified 

by augering. 

Root zone soil 

moisture is 

maintained for the 

first half of season, 

slowly drying during 

second half of 

season.  

Root zone is 

saturated to 42” 

during Spring, but 

irrigations are 

corrected for the 

remainder of the 

year. 

Root zone soil 

moisture is 

maintained  for a 

long time duration 

due to water 

holding capacity of 

clay.  Water flow 

path is greatly 

influenced by 

cracks in Vertisol 

soil. 
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Site 1 Site 4 

 

Franciscan Complex 

Great 

Valley 

Sequence 

Sierra Nevada  

Granitic Rock 

Silica-cemented Duripan;             

Hydrologic Restrictive Barrier 

(San Joaquin Loam) 

   Pleistocene Granitic Alluvium  

Corcoran Clay Lake Sediments 

Mt. Whitney 

14,505’ 

Miocene Marine Sediments 

Site 3 

Site 7 Site 6 

Fine-grained Silts/Clay; (Vertisols) 

Low Permeability (Ciervo, Merced Clay)  

Coarse-grained Granitic Sands/Silts, 

Dune Sand; High Permeability 

(Delhi, Hanford, Hesperia) 
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Plio-Pleistocene     Tulare Formation  

Continental Sediments 

        Metamorphic 

        Rock 

of Sierra 

Foothills 

K- 


