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Introduction
Soil salinity has a negative effect on physical, chemical and biological properties of soil. Salinity also affects
the relationships between soil and plants, which in turn has a significant effect on plant growth. One of the
solutions used to reduce the effects of salinity and improve the physical properties of the soil is application of
organic and chemical conditioners. Organic matter as well as calcium improve the structure and physical
condition of the soil. Conditioners in saline soils include soluble calcium salts such as gypsum (CaSQO4.2H20),
calcium chloride (CaCl,.2H20) and phosphogypsum (phosphorous gypsum), and acids such as sulfuric acid,
sulfur, pyrite, Aluminum sulfate and sulfur lime (calcium polysulfide). Strategies aimed at evaluating and
ameliorating the structural quality of soils should be developed to ensure the sustainable use of lands. The least
limiting water range (LLWR) attempts to incorporate crop-limiting values of soil strength, aeration, and water
supply to plant roots into one effective parameter (on the basis of soil water content). The LLWR can be a useful
indicator of soil quality and soil physical constraints on crop production. Therefore, the objective of this research
was to study the effects of organic and inorganic conditioners on some structural and hydraulic indices of saline

sodic soils.

Material and Methods

In this study, the effect of two types of organic and chemical conditioners and the simultaneous application of
them on modifying the physical properties of 5 saline soils around the lake of Urmia were investigated.
Treatments included algae, salfit and algae+salfit. The soil samples were transferred to culture boxes (40 x 40 x
40) according to the bulk density of the sampling site. The soil samples were wetted and dried several times.
Conditioners treatments including application of calcium and organic compounds. After reaching the field
capacity, wheat seeds were sown and irrigated with water (electrical conductivity 0.28 dS/m and pH= 7.78). It
should be noted that irrigation was done at intervals of 8 days. Two months after the beginning the experiment,
irrigation was stopped and soil moisture was allowed to reach a permanent wilting point. At this stage,
undisturbed soil samples were prepared from the treated soil of each box and the mean weight-diameter of dry
(MWDyry) and wet (MWDwe) aggregates were measured. Then the values of least limiting water range in two
suctions of 330 and 100 cm and water integral capacity of samples were measured.

Results and Discussion
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According to the initial analysis, all soils used were saline and the amount of calcium carbonate was high in
two soils (number 3 and 5). Soil organic carbon content was also low. The results of salfit analysis also showed
that the dissolved calcium and sulfur content were 8 and 3.9%, respectively. The results showed that soil 1 had
the highest amount of MWDy and soil 5 had the lowest amount of MWDy The highest and lowest aggregate
stability values were obtained in soils 3 and 5, respectively, where soil 5 was very saline soil. The studied soils
differed in terms of soil water relations. The highest amount of LLWR330 was found in soil 5, while the lowest
amount of LLWR100 and IWC parameters was also obtained in same soil. The results of this study showed that
salfit treatment caused the highest increase in aggregate stability (74.9%) LLWR330 (14.5%) and integral water
capacity (26.2%) compared to the control and the highest mean weight-diameter of aggregates in both wet and
dry conditions was obtained in salfit-algae treatment (52.4% and 40.4% increase, respectively). The results of
correlation analysis among the measured parameters showed that the highest correlation was found between
aggregate stability and MWDye:. Among the measured parameters, aggregate stability had the highest correlation
with other parameters and the correlation of this parameter with LLWR330, LLWR100, IWC and MWD et Were
0.36, 55, 75 and 88 %, respectively. Soil water integral capacity also had a significant correlation (p < 0.01) with
LLWR330 (0.84) and MWDy (0.7).

Conclusion
The effect of initial soil properties on studied parameters was significant and the use of conditioners
improved studied parameters, and use of conditioners increased indices structural and hydraulic of saline soils. In
general, the results of this study showed the positive effect of conditioners on physical properties of the studied
soils, in which salfit and salfit-algae have a better effect on studied parameter, and they could be useful to
improve soil physical condition. It seems that the application of different rates of conditioners as well as their
interaction with each other should be considered according to the basic properties of the soil.
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Table 1- Results of initial analysis of studied soils
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VSE g 5.7 4.29 785 62 8 30 45 051 Sandy
Soil 1 loam
Vb g 56 531 795 15 31 54 75 0.88 Silty clay
Soil 2 loam
TSE 58.2 452 783 17 40 43 305 0.72 Silty clay
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Table 2 -Results of comparison of mean of modifier simple effect on measured parameters

0uiS ol IwcC LLWR330 AS
Conditioner (cm*.cm?®)  (cm.cm?®) (%) MWDa(mm) - MWDw (mm)
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In each column, treatments with at least one similar letter are not significant.
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Table 3- Comparison results of the soil type simple mean effect on measured parameters
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In each column, treatments with at least one similar letter are not significant.
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Figure 1- Results of comparison of means for interaction effect of soil type and conditioner on MWD
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Figure 2- Results of comparison of means for interaction effect of soil type and conditioner on MWDy
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Figure 3- Results of comparison of means for interaction effect of soil type and conditioner on aggregate stability
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Figure 4- Results of comparison of means for interaction effect of soil type and conditioner on LLWR330
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Table 4- Correlation results of studied parameters

LLWR330 LLWR100

IWC MWDw MDW4 AS

LLWR330 1
LLWR100 -0.03™ 1
IWC -0.15"™ 0.84™
MWDw -0.17m 0.17m
MDWq4 0.41m™ 0.17m
AS -0.36™ 0.55™

1
0.70™ 1
0.04™  0.23™ 1

0.75™ 0.88™ 0.06™ 1
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