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T pH EC oC N P K
reatment - as ml %
Biochar 8.2 0.79 65 0.68 0.28 0.41
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EC,; Electrical Conductivity, OC; Organic Carbon
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Table 2. The main characteristics of the study soil

) Sand (%) Silt (%) Clay (%) Texture pH EC (dSm™) OC (%)
Soil property 60 20 20 Loam 9.2 104 0.86
Soil property CCE (%)  CEC (cmol kg?) SAR ESP (%) P (mgkgh*  Fe(mgkg)*  Zn (mgkg?)*

15.3 11.8 18.1 20.2 5.7 11 0.56
* Available fraction
EC; Electrical Conductivity, OC; Organic Carbon, CCE; Calcium Carbonate Equivalent, CEC; Cation Exchange Capacity, SAR;
Sodium Adsorption Ratio, ESP; Exchangeable Sodium Percentage
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Figure 2. Effect of different ameliorative treatments on soil pH. Different letters show statistically significant
differences (p <0.05).

g oS bl b S DleS ol glp ) gasles
Ippdito et al., ) S coles EC iulydl 51 o] o 50
oo 5 5 S EC (600,36 pue (2014
Cowl 00 w)‘)f ]...: aLndS Oldlas L )L>9.4.) Ja....:s.:
4 (Sappor et al.,, 2017; Dahlawi et al., 2018)
logases (oS 5 slo s e jiie slo s b alie
2Lils S EC (aal5dl s 6t 256 GHVC Lo
oo e V[0 G EC 0 Sileo jleus ol (V) JSK5)
Sy oy oo VWA 4 sl e o e p
Slebss S 03l a8l C"L"’ aliw a5 Sl ools u..ul)sl
5 (Rezapour, 2014) ,5.Ls, i olaeds ol aidS
a3 ,5 cawlin (Schultz et al., 2017) 1) Ken g 3o
SCX SN S TS INER IUES [t
5 s pd sS4 &S e 5 spaie
Sl ools iul331 1) S EC (g )lo cxe jabay  cosdus
sty FB G 2l e e S 0

Dgs 03,55 slul als pl o

(EC) SB S pSIlcglan
EC e ool 3,50 >l calizee slo Lo a0
By ax 8wl ol sals e 4 cud |, S
(Y JS8) el oasd o gme ol 38l ol b e as jo
3 cusns L EC aulidl (.Sl as ol ylas ¥ S
VC> > Jlgs ;5 Sb 4 sjite sloylegs Jlowiul
EC [l 2 VC s 36 g o9 adly (]33 G>B
S G Sae ok 4y 05iie la e plo 4 Cod
oy Srae Jis 4 S EC iy (nl o
Jos5 il 855 YL EC | (36 Sl (o oS
ne S 5 ol Gl 5 () Jsa) By S,
U (I sloaral b (0,8 arnST (g0 jLad 8l s
Sekhon & ) asl o B,b 3l CavgraS s0y5 4320 5
VC Lo 3> , (Bajwa, 1993; Rezapour, 2014
Col 22515 EC Ligl38l 15 65626 Jlns 136 B LS
g 35 ;oS BEC () (o2U lgioo 15U cnl &5
e () 9 (V Jg92) CawgaS 0)s EC i Ly 155)
Lalys Wl o5 A5k g oy i 5Vl B

15 c c c b

—~ c 4
S - A A
£ 10 - - - - A A
» - - - - A A
o] - - - - A A
~ - - - - A A
@] 5 - - - - A A
L - - E E A A
- E E E A A
- E E E A A
0 A, E A, A, A A

C G S VC B G+VC S+VC

Ameliorative Treatments

il o (< 0.05) g5kl ,lo Smo wglis ,Siky wglise gy .S EC oMol calisio gl ylos p5G - ¥ S0
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Figure 4. Effect of different ameliorative treatments on soil SAR. Different letters show statistically
significant differences (p <0.05).
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significant differences (p <0.05).
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Figure 6. Effect of different ameliorative treatments on soil available Fe. Different letters show statistically
significant differences (p <0.05).
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Figure 7. Effect of different ameliorative treatments on soil available Zn. Different letters show statistically
significant differences (p <0.05).
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Abstract

In the current study, the effect of organic (vermicompost and biochar) and chemical (gypsum and
elemental sulfur) amendments and combination of vermicompost and chemical treatments on the
possibility of improving a saline-sodic soil was investigated. The experiment was conducted using a
completely randomized design with three replications in a greenhouse condition. After mixing with
different treatments, soil samples were kept in the field capacity for 120 days and then some of the
most important chemical and nutritional properties of the soils were determined. The results showed
that vermicompost caused a significant decrease in soil pH compared to the control treatment and its
combination with elemental sulfur was the most effective treatment in improving pH (a drop of 0.75
to 0.95 unit in soil pH). All treatments significantly increased soil EC and SAR compared to the
control treatment by increasing the concentration of soluble salts (such as Ca*? and Mg*?) and
replacing some of these ions with soil exchangeable Na. Among the treatments, vermicompost and
gypsum had the greatest impact on EC and SAR by an increase of 2.8 to 3.8 dS m™ in EC and 8.6 to
9.3 units in SAR. While available P, Fe, and Zn significantly increased by the direct release of
nutrients from organic compounds and the improvement of soil chemical conditions following using
the combination of organic (vermicompost) and chemical treatments, the individual chemical
treatments had little effect on the improvement of elements. Overall, the combined application of
chemical and organic treatments (vermicompost) more effectively than individual treatments has
improved the unfavorable chemical conditions of saline-sodic soil and increased its fertility.
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