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Abstract

Background and Objective: Biochar, produced by the p}’roly ig of orgafic residues in an oxygen-poor or oxygen-free
condition, improves soil quality and reduces greenhQuse #3s emissions. However, little research has been conducted on
the effect of biochar application in field conditions omWwater jm#fltration and soil hydraulic properties. This study aimed

and macroscopic capillary length (Ac)'Wwas studied in dryland cultivation of two thymus species in the Absard region of
Damavand County. Unsaturated water infiltration into the soil was measured with a tension infiltrometer. The data were

the soil physical and chemical properties, by reducing bulk density (BD),

Results: Biochar applicationyi
i C) and total nitrogen (TN), as well as enhanced water infiltration, Ks and Kynsat.

increasing porosity (P),

, Ks and Kynsat compared to the control, which could be related to the filling of soil pores by
tensificagion of soil hydrophobicity. Also, soil infiltrability and hydraulic parameters were

increase in soil infiltrab
biochar particle‘s and the
signiﬁcantl?}ighe i
time.

w&s: Biochar, Macroscopic capillary length, Tension infiltrometer, Unsaturated hydraulic conductivity.
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Table 1. Soil physical and chemical properties of the soil in the study location

oc CCE BD pHe EC. i che il s
(Sand)  (Silt)  (Clay) (Textural class)
gkg! gkg! Mg m™ dSm™! gkg!
3.86 369 1.49 7.26 0.51 100 568 332

s s p s

Silty clay loam

ol S gLl ojlas (ST 5 (SC STl Bl 5 adabes ndS by S (S S oS el J& Suly o e pH. 5 EC. (CCE OC BD

BD, OC, CCE, EC. and pH_. represent soil bulk density, organic carbon, calcium carbonate equivalent, and the electrical conductivit reaction
.of the soil saturation extract, respectively
o3lital 5550 5l g sland 5 (Sod sl S5 Y Jgdr
Table 2. Physical and chemical properties of the sull‘(liied biochax,
BD CEC C/N TN OG‘ ' : Hi:
'J' E(l 10) pHa:10
(Mg m™) (emole kg™) (gkg) (gkg™ (dSm™)
0.81 121.7 68.5 1.8 \ 123Q 1.38 7.3
A N N\
30555 4 p S G (535 Uols a8 (S 055 50 ( I op S ag b JES /}4 5 54 pHa:10) 5 ECq110) /N CEC (IN OC BD

RCOU PR L P P 9%
BD, OC, TN, CEC, C/N, EC1.19) and pH;.19) represent bulk densi&], or;
.and the electrical conductivity and reagtion of t

Sy s S

| bl

210 water-to-biochar extract, respectively

ic carhon; total nitrogen, cation exchange capacity, carbon-to-nitrogen ratio,
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Table 3. Analysis of variance (mean squares) of the effects of experimental treatments on soil physical and chemical properties

s @t‘
C/N TN oC pH. EC. P BD  df
(Sources of variation)
11.2862**  0.0043** 3.3379%* 0.009* 0.0046** 1.681**  0.0038ns 1 (Year) JL.
L x 1 S | gla
2.5676 0.0006 0.0450 0.2331 0.0026 0.7092 0.0067 4 W )Jf) ol s
Error a (Rep x Year)
0.3885ns 0.0006ns 0.0538ns  0.0002ns  0.0003ns 0.96ns 0.00IIns 1 (Speci:i)))f
-
14.5984**  (0.0089** 1.1334%*%  0.0044* 0.0014**  59.1633** 0.0039** 2 ar) ;b e
N s X 48
2.7888ns 0.0002ns 0.2283ns  0.0022ns  0.0002ns 0.4572ns  0.0001ns 2 ) )
(Biochar x Species)
<N
- a 6,8 %
0.6575ns  0.000005ns  0.03113ns 0.0010ns  0.000008ns ~ 0.770Ins  0.0001 1 - - )
(Year x Species)
Sl x dle
12.0750* 0.0004ns 0.5557*  0.0006ns  0.00005ns 0.5%51n 0.0085% )
\ \ (Biochar x Year)
- ) oile L Uas
2.5716 0.0004 0.1407 0.0184 0.000@ 7323 0.0002 20 ’
.o \ Error b
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BD, P, EC. and pH., OC, TN and C/N represent soil bulk density, porosity, electrical conductivity and reaction of the soil saturation extract, organic
carbon, total nitrogen, and carbon-to-nitrogen ratio, respectively. ** and *: Significant effects at the 1 and 5% probability levels, respectively. ns:

Non-significant effect
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Table 4. Mean comparison of the effects of biochar and year, and their interaction on soil physical and chemical
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BD, P, EC. and pH., OC, TN and C/N represent soil bulk density, porosity, electrical conductivity and reaction of the soil saturation extract, organic
carbon, total nitrogen, and carbon-to-nitrogen ratio, respectively. In each column and each group, numbers with similar letters are not significantly

different (LSD, p < 0.05).
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Table 5. Analysis of variance (mean squares) for the effect of experimental treatments on soil saturated hydraulic conductivity (Ks)
and macroscopic capillary length (4c)
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Table 6. Mean comparison for main and interaction effects of biochar and year on saturated soil hydraulic conductivity (Ks) and

.macroscopic capillary length (Ac)
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In each column and each group, numbers with similar letters are not significantly different (LSD, p < 0.05).
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