Soybean plants are much taller and greener throughout the season

in compacted areas. Senescing of plants grown in uncompacted
calcareous soils are usually delayed.

Methodology

Four fields that showed wheel track effects
were monitored during the growing season.
Four pairs of plant and soil samples per

field were taken within and outside of compacted areas at the end of the growing season.

Soil samples were analyzed for pH, percentage of calcium carbonate equivalent (CCE),
and DTPA extractable Fe. Weights of grain were recorded for absolute yield
estimations. Grain was analyzed for total Fe.

What was found?

Soybean grown in compacted calcareous areas yielded significantly higher than in
uncompacted calcareous areas in all fields.

There were no significant differences in soil pH, CCE, and grain DTPA
extractable Fe between compacted and uncompacted soils.

Compacted soils tended to have higher DTPA extractable Fe than uncompacted
soils. Mean differences in soil Fe were statisticaly significant at Site 1 and 3, as well as for
means across sites (See table).

Site 3 47* 20 75 76 8.3 8.2 18.5 18.3 10* 9

Site 4 46% 24 o4 o7 8.3 8.3 14.7 14.2 11 9

Overall 41* 21 62 63 83 83 15.9 15.7 1* 9

* Significant mean differences, P<0.05

Discussion

Soybean plants yielded twice as much on compacted calcareous soils than on
uncompacted calcareous soils possibly due to higher concentrations of plant available
Fe in the soil. It is not clear why concentration of plant available Fe was

higher in compacted calcareous soils. One posible explanation might be increased
concentrations of carbon dioxide (CO2).

The pH of soils that contain free calcium carbonate is influenced by partial pressure of
COz in the soil atmosphere. Soil compaction increases concentrations of soil COz2, which
leads to pH reduction in rhizosphere. Availability and uptake of Fe by plants increase
with a decrease in soil pH.

It would be difficult to detect differences in measurable soil pH in the laboratory, because
once soil disturbed, COz in the soil tends to equilibrate with
atmospheric COz, which will raise pH to original levels.

It should be noted, however, that there were no differences
in grain Fe concentrations.

Conclusion

Positive effects of soil compaction on soybean due to traffic are
noteworthy because they may reveal practical ways to reduce
stress caused by high-pH, calcareous soils soils.

Close up of soybean plants grown on
compacted (green leaves) and uncompacted
(yellow [eaves) calcareous soils.



