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Table 1. General properties of the studied soil

parameters

Value

Sand (%)
Silt (%)
Clay (%)
Texture
N (%)
SAR

pH

EC

OM (%)

60

20
20
Loam

0.05

18.1
9.2

10.4
0.86
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Table 2. Results of analysis of variance for pH, EC, SAR, exchangeable Na and ESP

Source of df Mean square
variation

ESp Exchangeable SAR EC oH
bacteria 1 0.29™ 0.034" 0.36" 0.12"
Chem_lcal anq _ 6 67 65" 56 6 965" 15~
organic modifiers
Bacteria*
chemical and 6 0.59™ 0.68™ 0.047™ 0.01ns
organic modifiers
Error 26 0.32 0.14 0.55 0.024

pltmEvyers s oy mly o S /) )oY mhaw e b e iS4

EE T

** *: are significant at P <0.0001, 0.001, 0.01, and 0.05, respectively, ns is non-significant.
ESP: Exchangeable sodium percentage, SAR: Sodium Adsorption Ratio, EC: Electrical conductivity, pH: Potential of Hydrogen
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Table 3. Mean comparison of the main experimental factor on SAR, ESP and exchangeable sodium

Na exc ESP SAR
(cmol.kg™) (%)
Treat In Non-I In Non-I In Non-I
c 1.732 1.722 15.022 15.492 12.972 13.46%
G 0.82 0.84% 6.16° 6.63% 5.09° 5422
S 0.82 0.95% 6.630 7.28 5.37% 5.452
VvC 0.872 0.942 5.76°P 7.77% 6.162 6.26°2
B 0.982 1.092 7.330b 8.32 5.892 6.56°2
G+VC 0.852 0.86% 5.33b 552 4532 46°
S+VC 0.912 0.95% 6.036° 6.35¢ 5.05% 528
95w il b, BN g e adly 90,3516 :NON-|

Adboo (P < 0.05) (ol jlo gime glis ik Sglisie By > s 52 50 aSli o (sl
Non-I: factor without microbial inoculation; In: factor with microbial inoculation.
For each index, different letters in each row indicate statistically significant differences (p < 0.05).
C: Control; G: Gypsum; S:Sulfur; VC: Vermicompost; B: Biochar; G+VC: Gypsum+ vermicompost; S+VC: sulfur+vermicompost
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Table 4. Mean comparison of the main experimental factor on pH and EC

EC(ds.m™) pH

Treat In Non-1 In Non-I
B

5.282 5.832 9.35% 9.35%
C 2.068 2.264 8.06° 8.16°
S 2.72 2.88 8.044 8.234
VC 2.13% 2.36° 8.12 8.32
BC 2.83% 2.934 8.524 8.68%
C+VvC 1.942 1.988 7.92 7.934
S+VC 1.962 2.022 7.96°2 8.032

95w il LS a:N g Se il (9 93516 Non-|

Asbge (0 <0.05) 5,bT s e glis [ Kily Sglise By, s, 2 10 (asls o glp
Non-1: factor without microbial inoculation; In: factor with microbial inoculation.
For each index, different letters in each row indicate statistically significant differences (p < 0.05).
C: Control; G: Gypsum; S:Sulfur; VC: Vermicompost; B: Biochar; G+VC: Gypsum+ vermicompost; S+VC: sulfur+vermicompost
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Table 5. Results of analysis of variance of soil biological indicators (BR, SIR, and MBC)

df Mean square

Source of variation

MBC SIR BR
bacteria 1 0.002** 0.072™ 91737.814™
Chenical and organic 6 0.011%* 0.008" 332567.394™
modifiers
Bacteria* chemical and o )1 0 0.01™ 2536.374"
organic modifiers
Error 26 0.001 0.001 80.7

P T RV T IR A NPy L W PYWISCR KU PRI SN

** *: are significant at P <0.0001, 0.001, 0.01, and 0.05, respectively, ns is non-significant.
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Figure 2. Effect of different amendments treatments on soil respiration (BR) for factors including bacterial inoculation and non-bacterial
inoculation. For each factor, different letters show statistically significant differences (p <0.05).
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Figure 2. Effect of different amendments treatments on soil substrate induced respiration (SIR) for factors including bacterial inoculation and
non-bacterial inoculation. For each factor, different letters show statistically significant differences (p <0.05).
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Figure 3. Effect of different amendments treatments on soil | microbial biomass carbon (MBC) for factors including bacterial inoculation
and non-bacterial inoculation. For each factor, different letters show statistically significant differences (p <0.05).
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Table 4. Mean comparison of the main experimental factor on BR, SIR and MBC

MBC(mg.kg-1) SIR(MgCO2gdayt) BR (mgCO,g*day)
Treat Non-I In Non-1 In Non-1 In
c 469.56°  498.912 0.461°  0.500° 0.003" 0.0142
G 484.28° 577.38¢ 0.485*  0.549° 0.005" 0.060?
S 473.33*  529.65° 0.460°  0.535° 0.005" 0.018¢
VvC 879.73>  909.79 0.509®  0.5942 0.007" 0.109?
B 789.95°  883.43% 0.485*  0.566° 0.003" 0.069?
G+VC 997.7°  1150.5° 0532  0.624° 0.005" 0.139
S+VC 821.74>  968.48° 0.499*  0.5942 0.033" 0.113¢
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Abstract

The present study was conducted to investigate the impact of organic (vermicompost and biochar) and
chemical (gypsum and elemental sulfur) amendments and combination of vermicompost and chemical
treatments on salinity, sodicity, and biological characteristics of a saline-sodic soil. This study was
performed as factorial with two factors (with and without microbial inoculation) based on a completely
randomized design with three replications in greenhouse conditions. After mixing with different
treatments, soil samples were kept in the field capacity for 120 days, and wheat was cultured for 150
days following leaching soil samples. The most important chemical and biological properties of all soils
were determined after harvesting the wheat plants. The results showed that the effect of each of the main
factors of chemical and organic treatments including microbial inoculation and without microbial
inoculation significantly (at the level of 5, and 1%, respectively) decreased the pH, EC, and ESP, the
interactions of the factors did not have a significant impact on reducing them. For both factors, the role
of combined treatments in improving the above indices was significantly greater than individual
treatments. The main effect of experimental factors significantly affected (p <0.01) most biological
indicators including basal respiration, substrate induced respiration, and soil microbial biomass carbon.
However, the interactions of the factors significantly affected only microbial biomass carbon (p <0.05).
Among all the treatments of both factors, the combined treatment of vermicompost and gypsum had the
greatest effect on all three soil biological indices. This suggests that this treatment may have improved
the soil ecosystem to increase and improve the activities of microorganisms by better improving soil
chemical conditions than other treatments (such as reducing soil salinity and pH), and providing a
substrate with more degradable carbon storage.

Keywords: Soil ecosystem, Organic improvement, Biological indicators, Saline-sodic soil, Soil carbon.
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