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The extent of precipitation of CaCO3 in soils is a function of the CO 2 

partial pressure in the soil atmosphere and the concentrations of the reacting 

constituents. The latter are largely determined by leaching rates but estimates 

of C0 2 partial pressures in soils are difficult since they are dependent on the 

density in the soil of living and dead roots, their respiratory rates, and the 

freedom of gaseous exchange between the soil and the air above. The pH of 

soils measured in the laboratory after exposure to the atmosphere are usually 

much higher than when measured in place in the field.  

Only a few good data are available on the proportion of the HCO3 in 

water supplies that are normally precipitated in soils. Among the best of these 

are the results presented by Pratt, et al. [7, pp. 185-192]. It was found that 

in the order of 50 per cent of all the HCO 3 applied by an irrigation water with 

"88 per cent sodium possible" (i.e., Ca -2.43, Mg -0.76, Na - 1.46, and 

HCO3 - 3.00 me.!l) was precipitated both in a .20-year lysimeter experiment 

and in an orchard irrigated for 38 years. In the foregoing "Ca requirement" 

equations use is made of Pratt's average value for loss of HCO3, i.e., 50 per 

cent, but in addition a 20 per cent allowance is made for the precipitation of 

Mg largely in the form of silica compounds, i.e., the value 0.7 x HCO3 is used 

in computing Ca + Mg requirements.  

It is unfortunate that each of three extended (21 months to 4 years) and 

carefully conducted experiments on the significance of CO 3- HCO 3 in irrigation 

waters failed to take account of the importance of C0 2 partial pressures in the 

soil atmosphere on the extent of precipitation of CaCO 3 (Wilcox, et al[9, pp.  

259-2661); Babcock, et al [2, pp.155-164]; and Hausenbuiller, et al[6, pp.  

357-364]. In each of these experiments the plants-respectively, Rhodes 

Grass, alfalfa, and Bermuda Grass-were grown in containers and irrigated with 

waters having various ratios of Ca' Na and HCO3: Cl. The oversight in the 

experimental designs is represented by the fact that the containers were not 

surrounded by densities of plants equal to those of the test plants in the con

tainers. With the foregoing provision, lateral light would have been reduced 

and the top growths would have been more nearly proportional to soil area.  

But with the tops spreading out, the root densities must have been very high 

in the limited soil volumes (2, 32, and 5 gallons, respectively). The production 

of respiratory CO 2 being somewhat proportional to root density, the precipita

tion of CaCO 3 would, to a corresponding extent, have been inhibited by the 

high CO2 partial pressure, and the development of high ESP would have also 

been restricted. Babcock, et al. [ 2]make the observation that while little CaCO 3 

precipitation occurred in their soils, it did occur in their collecting pans as the 

leachates came into equilibrium with the outside air.


