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SUMMARY

Application of gypsum has long been recommended for
red-brown earths with structural problems. However,
results obtained in South Australia have proved inconclusive
indicating the need to define the structural problems more
clearly before recommending the use of gypsum.

A survey was conducted throughout the Mid and Lower North
regions of South Australia to select and sample red-brown
earths with surface structural problems, Samples were
taken from 28 sites for chemical and physical analysis to
determine factors responsible for the physical conditions of
the soils,

Aggregate stability was found to be related to
organic carbon content and exchangeable sodium and magnesium
percentages by the following equation:

Aggregate stability = 0,82 + 2.13 organic carbon -
(0.6 ESP + 0.3 EMgP)

Sites with a history of regular harrowing had
soils with lower aggrcgate stability and higher aggregate
cohesion than soils from sites not subjected to harrowing.

1t was deduced that a structure improvement
programme for the hard setting red-brown earths should be
aimed at reduction in harrowing, improved management
techniques to increase the organic carbon level, addition

of gypsum to reduce the exchangeable sodium percentage (ESP)



ii.

and exchangeable magnesium percenlage (EMgP) or a
combination of them all,

To enable decisions to be made regarding which
hard setting red-brown earths would be improved by gypsum
application ten field trial sites were used. The trials
were carried oﬁt on a range of hard setting red-brown
carths with ESP ranging from greater than 17.5 to less
than 5 and EMgP from greater than 20 to below 13,

Gypsum rates of 0, 2.5, 5 and 12.5 t/ha were applied in
March 1972 and the physical and chemical changes resulting
from these applications were examined in October 1973 and
October 1974, Structural measurements included crust
shearing strength and the use of a portable rainfall
simulator for examining changes in rainfall run-off,

Gypsum application resulted in reductions in soil
pH, ESP and EMgP, the amount and depth to which these
reductions occurred depending on the rate of gypsum
applied. Gypsum application was also found to improve
rainfall run-off in 4 sites in 1973 and 3 sites in 1974 and
reduce crust shearing strength at 3 sites in 1973 and 1974,
Dry matter yield increases from 580 kg/ha to 1660 kg/ha were
also obtained and attributed to improved water penetration
and reduced crust strength,

From these results it was predicted that hard setting
red-brown earths with ESP above 17.5 would give both
structural and yield responses to applied gypsum and red-

brown earths with moderate ESP (5—10) and EMgP values



iii,
greater than 20 would show improved structure after
addition of gypsum.

Because determination of ESP and EMgP requires
laboratory work a field test was evaluated on the basis of
being able to distinguish which soils would give yield and/
or structural responses to gypsum application, The
field test based on dispersion of air dried aggregates in
water, selected sites with high ESP values but showed poor
agreement with the results from the field trials.

It was concluded that gypsum application should not
be regarded as a panacea for all surface structural problems
of red-brown earths, and that ESP and EMgP values should be
used to predict those sites which would benefit from

gypsum application.
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