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Table 1 Soil characteristics of the studied area

Property Value
Sand (%) 14.55
Silt (%) 41.25
Clay (%) 44.20
Texture Silty Clay
Organic C (5) 1.11
Organic matter (%) 1.92
Organic N (%) 0.10
pH 8.20
EC (dSm™) 1.45
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Table 2 Soil pore size classification
(Greenland, 1977)

Component Equivalent Suction

diameter size range
range (um) (kPa)

Fissures d> 500 h< 0.6

Transmission 50<d <500 0.6<h<6

pores

Storage pores 0.5<d <50 6<h <600

Residual pores d<0.5 h>600
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Figure 3 Measurement of saturated hydraulic
conductivity with constant head method
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Table 3 Values of some important physical components of the soil in the treatments (mean+SD)

Components

Control Biochar

Bulk specific gravity (g cm)
Soil porosity (cm®.cm)
MWD (mm)

GMD (mm)

FM

Fissures (/)

Transmission pores ()
Storage pores (/)

Residual pores ()

1.17+0.09 1.14+0.04
0.56+0.03 0.57+0.02
1.10+0.37 0.88+0.38
0.90+0.13 0.83+0.14
4.99 3.87
1.38+0.25 4.34+0.99
17.20+3.2 14.68+1.72
43.91+1.24 50.46+7.11
37.50£2.16 30.51+4.25




ey J&5 5l S (S paes 5 (b sloaile SeelisS g ndy il )

SWlao s jlos 10 S (S0 3ud o §BAMGo (B 1 1 0lio duaglio (51 Jino (slaigas 90 (y905] i —F Jgu
Table 4 Results of the Independent-samples T-test comparing of the soil physical properties in the

treatments
Components t df Sig.
Bulk specific gravity (g cm) 0.54 4 0.63
Soil porosity (%) 0.32 4 0.77
MWD (mm) 0.70 4 0.52
GMD (mm) 0.62 4 0.57
Fissures 1.11 4 0.33
Transmission pores 0.97 4 0.38
Storage pores -1.28 4 0.27
Residual pores 2.07 4 0.11
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Figure 4 The mean+SD of the volumetric soil water content for the study soil in the control and biochar

treatments.
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Table 5 Values of potential points of the soil
moisture curve of the the treatments (mean+SD)

Components Control  Biochar

Field capacity (%) 30.15+3.98 27.32+3.57

Permanent wilting point
(%)

Available water capacity
(%)

19.89+2.45 16.26+3.16

10.27+1.53 11.06+0.41
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Table 6 Results of the Independent-samples T-

test comparing of the potential points of the soil
moisture curve in the treatments

Components t df  Sig.
Field capacity (%) 091 4 041
Permanent wilting point

%) 157 4 0.9
Available water capacity _086 4 043
(%) ' '
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Table 7 Values of the estimated parameters of soil moisture curve of Van Genuchten in the treatments

(mean+SD)

Components Control Biochar
Or (%) 10.34+0.19 8.41+1.31
Os (%) 50.91+3.35 50.30+1.99
a (1/cm) 0.037+0.0 0.030+0.0
ha (cm) 28.21+3.77 30.92+1.66
n 1.30+0.03 1.33+0.03
m 0.23+0.02 0.25+0.02
L 0.5+0.0 0.5+0.0
Ks-sat 35.95+8.09 28.91+5.86
R? 0.99 0.99
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Table 8 Results of the Independent-samples T-test comparing of the the estimated parameters of soil
moisture curve of Van Genuchten in the treatments

Components t df Sig.
Or (%) 2.53 4 0.06
Os (%) 0.27 4 0.80
o (1/cm) 2.00 4 0.12
ha (cm) -1.14 4 0.32
n -1.00 4 0.37
m -1.07 4 0.34
L - 4 1.00
Ks-sat 1.22 4 0.29
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Figure 5 The mean+SD of the observed saturated hydraulic conductivity for the study soil in the control

and biochar treatments
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Evaluation of the Short-Term Affectivity of Soil Physical and Hydraulic
Properties from Biochar

Zahra Mohammadkhani!, Kamran Zeinalzadeh?", Hossein Kheirfam?

(Received: August, 2022 Accepted: May, 2023)
Abstract

Recently, using bio-amendments, especially biochar, has been considered to manage and improve
water behavior in the soil of agricultural lands. However, the effect of biochar in a long-time period
is one of the challenges. The aim of this research was to measure the physical and hydraulic
components of the soil changes from the application of biochar in a short-time period at the laboratory
conditions and on the small-scale trays filled by an agricultural disturbed soil. To this end, the bulk
samples were taken from the research farm of Urmia University, and the samples poured into the
small trays, they were treated by no biochar adding (control) and adding biochar (4.76% of soil
weight). After 40 days, some physical and hydraulic components of the soil were measured. The
results showed that the values of bulk specific gravity, porosity, weighted and geometric mean of
diameter, fissures, transmission pores, storage pores and residual pores of soil as physical
components of soil did not change significantly with the use of biochar (p>0.05). The effect of
biochar on the components of the soil moisture curve (from suction 2 to 15000 cm), the important
potential points of the soil moisture curve including the Field capacity, Permanent wilting point and
Available water capacity, as well as the parameters of soil moisture curve of Van Genuchten model
was not significant (p>0.05). However, the findings showed that the role of biochar in reducing
saturated hydraulic conductivity measured by constant-head method (from 35.13+1.33 to 21.43+3.26
cm day; 39% reduction) was significant (p<0.05). Based on the findings of the present research, the
application of biochar did not have a significant effect on the physical characteristics and hydraulic
behavior of the soil in a short period of time.

Keywords: Soil conditioner, Saturated hydraulic conductivity, Soil moisture curve, Soil water
movement
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