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1- Dispersion
2-  Flocculation
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The Effect of Organic Matter and Mineral Calcium
Compounds on Aggregate Size Distribution and
Dispersible Clay in a Sodic Soil

M. J. Rousta, A. Golchin, and H. Siadat®

Abstract:

In a field experiment on a sodic soil in Qazvine province, the effects of different
types and amounts of soil amendments were studied using a RCB design with three
replicates. The treatments included: chipped wheat straw and manure at rates of 10, 20
and 40 t/ha, gypsum (equivalent to gypsum requirement) cement (5 t/ha), 20 t/ha
organic matter with gypsum or with cement (5t/ha), and sulfuric acid equivalent to
gypum requirement (applied through irrigation water). Aggregate stability (75-4760um)
and dispersible clay were measured one and four months after application of the
amendments. One month after application of treatments, the results showed that
application of 40 t/ha straw and 20 t/ha straw with cement or with gypsum increased the
MWD significantly, due to increase in the abundance of > 1000 pm and >500 pm
aggregates respectively.

Applicaion of manure with cement decreased the stability of different size aggregates
and MWD, significantly. Also, application of 20 t/ha straw increased MWD due to
increase in the abundance of aggregates >500 pum proportional to the decrease in <250
um aggregates. The abundance of <250 um aggregates increased significantly upon the
addition of gypsum, sulfuric acid, and manure with gypsum.

Four months after addition of the amendments, the MWD increased due to
application of different rates of manure, sulfuric acid, cement, gypsum, manure with
gypsum, and 40 t/ha straw, mostly due to the increase in the abundance of aggregates
greater than 1000 um.

Application of gypsum, at first, increased the abundance of <250 um aggregates and,
later, increased the abundance of >1000 um aggregates proportional to the decrease in
dispersible clay. Although the effects of different amendments on dispersible clay
varied, application of gypsum, manure, and straw with gypsum decreased the
dispersible clay more significantly than the other treatments. After one month, the
amount of dispersible clay decreased from 89.68% in control, to 4.46%, 6.81%, and
7.63%, and after four months from 83.87% in control, to 4.23%, 1.51%, and 4.32%,
respectively.

Use of sulfuric acid with irrigation water decreased the amount of dispersible clay, one
and four months after acid application to, respectively, 52.55% and 19.35%,. The
overall results showed the importance of organic matter addition with gypsum for the
aggregate formation and stability of a sodic soil due to flocculation of dispersed clay.

Keywords: Gypsum requirement, Wheat straw, Manure, Cement.
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