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Objectives: (1) Evaluate a number of soil series in which almonds are grown as to their 
tendency to crust and impede water infiltration. (2) Develop guidelines as to the likelihood of 
success when using cover crops in ameliorating the effects of crusting in various soil types. 

Interpretive Summcuy: 

Chemical composition and soil mineralogy often influence the tendency of soils to form 
in!lltration-limiting surface crusts. Additionally, agricultural. practices such as cultivation, 
irrigation and the presence of cover crops, have. been shown to affect soil surface crust 
formation. However, the success of remedial amendments (both physical and chemical) is 
largely unknown. 

A method was developed to rate field soils as to their tendency to form surface crusts and 
diminish water infiltration. Eight soils, varying in texture and location within the Sacramento 
and San Joaquin Valleys of California (Table 1), were investigated to determine the effect of 
crusting on water infiltration and potential remediation practices. ,Emphasis was placed on soils 
with historically observed reductions in infiltration rates, reportedly due to soil surface crusting. 
All sites (except for Linden) were located in orchards. 

Table 1. Soil types used in infiltration studies. 

Site Soil Type Texture 

Ceres Hanford sandy loam 
Merced Delhi sandy loam 
Cortez San Joaquin sandy loam 
Linden Wyman loam 
Hamilton City Wyo silty clay loam 
Crows Landing Carbona clay loam 
Durham Vina silty clay loam 
Farmington Hollenbeck silty clay 
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Water infiltration characteristics of each treatment were detennined once all treatments were at 
equal moisture content. Irrigation waters available for use on many of the soils evaluated are 
often low salinity (less than 0.1 dS/m), which contribute to reductions in infiltration rates. To 
eliminate this bias, a standard water, typical of surface irrigation waters in the San Joaquin 
Valley of California, was used in all tests (Table 2). The use of this water contributed to higher 
infiltration rates than experienced using the native waters. 

Table 2. Chemical constituents of water used in infiltration studies 

pH 

7.65 

EC 
dS/m 

0.69 

Ca+Mg 
meq/L 

2.6 

Na 
meq/L 

4.3 

CI 
meq/L 

1.0 

HCOl 
meq/L 

7.0 

SAR 

1.8 

Water infiltration characteristics of these field soils were determined using a portable, 
microcomputer-controlled, drop-forming infiltrometer as described in the Kearney Foundation 
Second-year Annual Report (Prichard, et al. 86-1). Water infiltration measurements were made 
by operating the infiltrometer at an initial rate (5 inches per hour) until ponding at the soil 
surface was noticed. The application rate was then incrementally decreased maintain "incipient 
ponding" conditions for the term of the experiment (120-240 minutes). The final or steady state 
infiltration was commonly less than 0.2 inch per hour. 

In each case where differences exist, the crusted infiltration rate was reduced when compared to 
the disturbed treatment (Table 3). Infiltration characteristics of the soil in each treatment were 
compared to determine the mechanism(s) and relative effect of the soil physical and chemical 
properties on infiltration reduction. Particle size analysis, clay mineralogy, organic matter, 
amorphous Al and Fe, salinity, exchangeable cations, aggregate stability and soil pH were 
determined at each site (Table 2). 
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Table 3. Initial and final infiltration rates and the 
cumulative depth of infiltrated water after 240 minutes of irrigation 

Initial Final Infiltrated Water 
Soil Type Treatment in/hr in/hr 240 minutes (in) 

Hanford crusted 4.86 a* 0.51 a 2.59 a 
disturbed 4.31 a 0.72 a 3.53 b 
polymer 4.83 a 0.56 a 2.78 b 

Delhi crusted 4.61 a 0.60 a 3.09 a 
disturbed 4.67 a 0.71 a 3.88 b 
polymer 4.65 a 0.66 a 3.30 b 

San Joaquin crusted 5.65 a 0.39 a 2.48 a 
disturbed 5.37 a 0.80 b 4.11 b 

Wyman crusted 5.19 a 0.38 a 3.97 a 
disturbed 5.06 a 0.56 b 4.60 b 
polymer 4.73 a 0.50 b 2.46 b 

Wyo crusted 4.76 a 0.53 a 2.80 a 
disturbed 5.25 b 0.48 a 3.31 a 

Carbona crusted 5.62 a 1.06 a 5.12 a 
disturbed 7.73 b 0.27 b 6.95 b 

Vina crusted 4.60 a 0.89 a 6.23 a 
disturbed 12.48 b 1.11 a 8.83 b 

Hollenbeck crusted 4.79 a 1.38 a 6.21 a 
disturbed 5.90 b 1.39 a 8.51 b 

* Common letters among means within columns denote no significant difference at p.$ 0.05. 
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