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Table 1. Some properties of the study soil

EC pH Organic matter  Clay Silt  Sand Bulk density
dS mt (%) Texture — gom®
0.37 7.83 0.86 16 4.6 79.6 Sandy 1.30
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Table 2. Some properties of the wood of walnut and walnut green shell and the biochar

. EC
Type of Materials pH as ml
Walnut wood 7.08 1.23
Walnut green shell 8.41 1.32
Walnut wood biochar 8.84 2.45
Walnut green shell biochar 10.04 3.22

pH and EC of 1:10 soil:water
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Table 3. The treatments and the symbols

Treatments Treatment acronym The number of repetitions
Control 3
1% Walnut wood Mwl 3
1% Walnut green shell Ms1 3
1% Walnut wood biochar Bwl 3
1% Walnut green shell biochar Bsl 3
2% Walnut wood Mw?2 3
2% Walnut green shell Mwz2 3
2% Walnut wood biochar Bw?2 3
2% Walnut green shell biochar Bs2 3
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Table 4. The results of ANOVA for the effect of amendments on some physical properties of the study soil

Mean squares

Sources of variation df MWD, F o, o0
Treatment 8 0.0037™ 14.32" 0.007™ 0.014™
Error 18 0.000001 0.49 0.0001 0.0009

(1% Significance level):** , (5% Significance level):*.
pu: Bulk density, pp: particle density, F: Total porosity, MWD, Mean Weight Diameter
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Table 5. The effect of amendments on some physical properties in the y soil

Mean weight diameter Total porosity Particle density Bulk density
Treatments (Wet sieving)
Percent gcm?

c 0.197" 50.419 2.622 1.3
Mw1l 0.244¢ 51.091 2.58° 1.26°
Ms1 0.209f 52.05¢f 2.59P 1.24°
Bwl 0.208f 54.97°¢ 2.52¢ 1.13¢
Bsl 0.201° 54.26% 2.53¢ 1.15¢
Mw2 0.3072 52.69° 2.53¢ 1.2¢
Mw2 0.211° 53.12¢% 2.55¢ 1.19¢
Bw2 0.254° 56.722 2.48¢ 1.08¢
Bs2 0.211¢ 56.122 2.48° 1.07¢

Different lowercase letter(s) represent significance differences between treatments by fisher-LSD’s test at p<0.05.
c: Control , Mw1: 1% walnut wood, Ms1: 1% walnut green shell, Bw1: 1% walnut wood biochar, Bs1: 1% walnut green shell biochar,
Mwz2: 2% walnut wood, Ms2: 2% walnut green shell, Bw2: 2% walnut wood biochar, Bs2: 2% walnut green shell biochar.
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Figure 1. soil water retention curve in the Walnut wood and its biochar and control treatments
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Figure 2. soil water retention curve in the Walnut green shell and its biochar and control treatments
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Table 6. The results of ANOVA for the effect of the amendments on the parameters of van Genuchten

equation
Sources of variation Df Mean squares
n o 0, 0,
Treatment 8 0.00051™ 0.00047* 0.0079™ 0.00"
Error 18 0.0009 0.000046 0.00023 0.00

(Not significance):ns , ( 1% Significance level) :**
6, The amount of water remaining, 6,: Residual water, a: Air Entry Value, n: on pore size distribution Index
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Effect of Walnut Wood and Walnut Green Shell Biochar on Water
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Abstract

Drought and the resulting stress are one of the most important and common environmental stresses
which limit agricultural production. Researchers have used organic amendments such as biochar to
improve soil properties and reduce the effects of the undesirable stresses. The purpose of this study
was to investigate the effect of using the provided biochar of walnut wood and walnut green shell
on retention curve and hydraulic parameters of a sandy soil in completely randomized design. For
this purpose, the biochar were produced at 400 °C for 2 h. The amendments (walnut wood and
walnut green shell and their biochar) at 1 and 2 w/w% ratios (36 and 72 t ha', respectively) were
mixed with soil sample in three replications and were incubated for 120 days in greenhouse
conditions. The retention curve of the incubated soils was measured using sandbox and pressure
plates apparatus. Statistical analysis showed that the applied biochar had significant effects on bulk
density, porosity, stability of aggregates in wet sieving, and van Genuchten’s parameters (except
residual moisture parameter). Application of 2% walnut green shell biochar led to 17% reduction in
bulk density (17%) compared to the control and increased the total soil porosity. Application of 2%
biochar had the highest effect on the soil water retention curve. Also, the addition of biochar
significantly increased soil water retention at low tension and decreased the difference in soil
moisture content between treatments. Since water retention curve in lower tension is affected by
coarse soil pores and soil structure it could be concluded that addition of biochar improved soil
structure and increased coarse soil porosity. Application of appropriate biochar as an amendment in
agricultural soil can partially improve the physical and hydraulic properties of sandy soils in
semiarid region.
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