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Table 1. The Content of organic carbon, total nitrogen, C:N ratio and concentration of some of the nutrients of

the organic materials under study.

P ot i o o i eiS e S0 Jes Ir
R S 3
R P Mg Ca Na N oc -
C:N Organic matter
(%)
15.59 0.34 0.22 0.42 0.072 2.52 39.29 o g
44.83 0.28 0.13 0.34 0.097 0.985 44.15 )3
95.76 0.49 0.163 0.29 0.063 0.480 46.9 L~
441.78 0.059 0.035 0.054 0.014 0.112 49.48 ol Sk
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Table 2. Selected properties of the examined soil before application of treatments.
CEC e Sl s DES gy T s EC S sl ) G o
(cmolckg-1) SAR CaCO;J. %0C @sm")  goiltexture  Clay silt Sand
(%)
22.21 30.12 17.68 0.198 393 Clay 39.7 36.4 23.9
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Table 3. Results from variance analysis of the impact of different treatments on chemical properties of the

sodic soil before leaching.
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-1 p
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2.36* 0.166%* 0.026%* 16 (AB) &8 5 JI cn s Jlize
1.05 0.043 0.005 54 (Error) Ua>
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Table 4. Results from variance analysis of the impact of different treatments on chemical properties of the

sodic soil after leaching.
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Figure 2.The effect of the type and amount of organic

carbon on soil pH before leaching.
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Figure 1. The effect of gypsum levels on soil
pH before leaching.
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Figure 4. The effect of the type and amount of organic

carbon on soil pH after leaching.
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Figure 3. The effect of gypsum levels on soil
pH after leaching.
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Figure 6. The effect of the type and amount of organic

carbon on soil electrical conductivity before leaching.
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Figure 5. The effect of gypsum levels on
soil electrical conductivity before leaching.
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Figure 8. The effect of the type and amount of organic

x S
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carbon on soil electrical conductivity after leaching.
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Figure 7. The effect of gypsum levels on soil
electrical conductivity after leaching.
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Table 5. The interactive effects of gypsum levels and type and amount organic carbon on sodic soil chemical
properties before and after leaching.
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Abstract

Background and Objectives: An ever-increasing growth in global population and in demand for water
and nutrients has led to the use of less qualified water and soil for food production. Most countries have
been utilizing uncommon, marginal sources like sodic and saline soils, which exist in abundance there.
For usability of saline-sodic lands, their undesirable physicochemical properties must be amended.
Gypsum and organic materials are utilized as amendments to sodic soils. Gypsum is used for reclamation
of sodic soils owing to its conservation of electrolyte concentration at the surface and improvement of soil
physical properties. Being gradually decomposed, organic materials cause an increase in gypsum
solubility and ameliorate sodic soil physicochemical properties. For this reason, this work aimed at an
evaluation of the impact of organic materials at different C:N ratios, both on their own and accompanied
by gypsum, on chemical properties and microbial respiration of a sodic soil.

Materials and Methods: A pot experiment including 27 treatments with three replications and a
completely randomized block design was conducted in order to evaluate the impact of gypsum (0, 50 and
100% of gypsum requirement) both alone and accompanied by organic materials obtained from alfalfa
plant residues, maize plant, date wastes and sawdust (1.5 and 3% organic carbon) on chemical properties
and microbial respiration of a sodic soil. After the treatments were conducted, soil samples were
incubated in the field capacity moisture at an appropriate temperature for two months; afterwards, soil
sample was prepared from the experimental pots and soil chemical properties were measured before and
after leaching. For leaching, water thickness was equivalent to the thickness of the leached layer of the
soil. Furthermore, microbial respiration was measured immediately after the treatments were imposed.
Results: According the results from this study, before leaching, treatment of gypsum at 100% gypsum
requirement accompanied by 3% organic carbon from date source exerted a maximum effect, increasing
the electrical conductivity and reducing the soil pH. Also, after leaching, a reduction occurred in the soil
pH and electrical conductivity in all treatments. Maximum decrease in sodium absorption ratio (SAR)
before leaching was obtained from the treatment of gypsum without organic materials, reducing the value
of SAR from 29.12 in the control to 17.78. After leaching, the highest decrease in SAR was obtained with
3% organic carbon from date source accompanied by 100% gypsum requirement, the value of SAR
decreased from 12.69 to 9.36. Maximum rate of microbial respiration (296.34 mg C) was obtained by
consumption of 3% organic carbon taken from date wastes as the source without any application of
gypsum. The lowest rate of microbial respiration arose from treatments without any application of organic
carbon and sawdust.

Conclusions: According to our results, coexistence of organic materials and gypsum has a maximum
effect on the amendment of the sodic soil, on the condition that leaching is carried out after addition of
gypsum and organic materials and two-month soil incubation. This way, salinity level and sodium
exchange rate in soil can be considerably diminished. When leaching is not carried out after soil
incubation, organic materials cause a rise in the undesirable properties of the soil, e.g. SAR. The higher
C:N ratio in date wastes makes them have a higher decomposition rate and a more pleasant effect on the
amendment of the sodic soil, as compared to alfalfa residues; simultanecous consumption of date wastes
and gypsum intensified sodic soil amendment.
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