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Abstract:
A study was made of eight irrigated soils from Yellowstone and Big Horn counties of Montana that
have been producing generally- unsatisfactory yields of certain crops, particularly sugar beets. The
study was undertaken to obtain fundamental information as to the fertility status of these soils as
indicated by their chemical and physical characteristics and the factors affecting the availability of
plant nutrients.

Field fertilizer trials were conducted on each of the soils utilizing various combinations of nitrogen,
phosphorus, and potassium fertilizers. Sugar beets constituted the crop grown for all tests, and data
were obtained on beet yields, sugar content, and total sugar production. Various chemical and physical
analyses were performed on soil samples taken from the test plot areas.

The results of the field tests indicated that nitrogen was the most deficient fertilizer element in six of
the eight soils. On two of the soils, phosphorus was indicated to be the most deficient fertilizer element.
No definite yield responses to potassium were obtained. In general, the lower rates of fertilizer
application gave equal yield responses to that obtained with higher rates of application, Mitrdgen
brought about a significant decrease in the sugar content of the beets while phosphorus and potassium
had little effect in this regard. The greatest increases in total sugar yield were obtained with
combinations of nitrogen and phosphorus.

The results of the chemical analysis of the soils indicated that all of the soils were slightly alkaline and
contained from 0.3 to 4.4 per cent free lime, Mone of the soils contained harmful amounts of soluble
salts.

The organic matter content of the soils was low and ranged from 1.6 to 2.4 per cent. The correlation
between CO2 soluble phosphorus in the soil and beet yield response to phosphorus fertilization
indicated that little response was obtained when CO2 soluble phosphorus exceeded 2,5
parts-per-million. The nitrate content of the soils, with or without incubation, was not sufficiently
correlated with yield response to nitrogen to reliably predict the need of a soil for nitrogen fertilization.
The organic matter content of the soils was found to be of little value in predicting the need of the soils
for nitrogen fertilization. The analyses for extractable potassium indicated that all of the soils were well
supplied with this element according to the standards employed in eastern United States.

The chief factors affecting phosphorus availability as measured by chemical analysis were extractable
calcium and colloidal clay. An indication was obtained that the relative proportion of divalent to
monovalent extractable cations also had an effect on the CO2 soluble phosphorus content of the soil, A
ratio expressing all of these factors was found to have a -0.91 correlation with the CO2 soluble
phosphorus content in the soil. 
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