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1- Shear strength

2- Coefficient of linear Extensibility
3- Atterberg limits

4- Liquid limit

5- Plastic limit

6- Plasticity index
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Table 1. Soil physical and chemical properties.
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Soil minerals Clay Silt Sand CEC Total nitrogen ~ Organic carbon EC pH
&) AN AT ¢A) (Cmol" kg™ ) ) (dS.m™) ©)
Lo sk ol 50
30 20 50 13.27 0.072 0.99 2.22 8.13
<Ol aslis
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* pH and EC were determined in saturated paste.
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Table 2. Results of the biochar and compost analysis.

388 Oissda 055 w0 i R # |- 4y des!
S ik F o 3. o o5 plaw AN ol oS 3ol esle
S H Total nitrogen  Organic carbon Specific surface area EC pH
D) D) D) (") m* g (dS.m™) ©) Amendment
=
052 337 0.42 66.69 171 3.18 2.28 o
Biochar
134 338 133 20.77 . 11.10 8.09 atad
Compost
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* pH and EC of biochar were determined in saturated paste and compost in ratio of 1:5.
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Figure 1. Scanning electron microscopic of biochar.
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Figure 2. Effect of biochar (A) and compost (B) on soil shear strength.
Dissimilar letters indicate significant differences at the level of 1%.
ok g S o3Il gla el ilsly 4 gl Y Jsdr
Table 3. Analysis of variance parameters.
e arls (et A Sl - 5 Flsil e e slie o2
(gg" (gg" (ggh (CREFR=] (KPa) 3L
Plasticity index Plastic limit ~ Liquid limit COLE Shear strength df
b
0.002%* 0.005%* 0.015%* 0.002%* 7.438%*
Biochar
3
A S
13.118 3.203 2.889 3.470 5.810 i
Coefficient of variation
0.00002ns 0.0001* 0.0003* 0.0004%* 4.209%* e
Compost
3
Sl pds
8.415 2.288 2.950 2.580 4.294 e

Coefficient of variation

ns s sk
[

.Jl)ﬁ})“))@‘.u_)é&JL&.’L"-\CEMJJJJL;'MY.;JSA{

*k k1 are significant at level of 1%, 5% and non significant, respectively.
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Table 4. The relationships and correlation between the mean values of organic carbon with, COLE, shear
strength (SS), liquid limit (LL), plastic limit (PL), plasticity index (PD).

M <l 5

correlation coefficients

Lf.):"’)f-) SYsles
Regression equation

-0.904%* COLE =0.16—0.0510C
-0.890%* SS =14.879-3.0810C
s
0.803%* LL=0.18+0.120C ,
(Biochar)
0.791%* PL=0.123+0.0740C
0.718%* PI =0.057 +0.0460C
-0.786%* COLE =0.150—0.0560C
- 0.796** S =16.904—6.1320C oy
0.604* LL=0257+0.0510C (Compost)
0.803%* PI =0.16+0.0440C

** and * are significant at level of 1%, 5%.

5 @= =) s sl glasles TS
Le oedalie = = VA™) ClslS glales
Colshgeise plbludl S sy (8 Jsir)
S5 5500 bl o Ll 55 0 anlllas 5,50 S 5o
gl a8 s sl by ol ol Ol 9 55
5 Bl o A e kSl
2S5 s s sl lg e s sk elal
Dy o S
(F18) OLlSes 5 Sl mlE L ams ol
Joves J{.‘Y: 5SS Lsls ui)l)-f aS a4l u"‘)"{"’“
Loodd Sl St gl olil 5 bll fely
AU FOCH QP S R I [ S
2ol dle glas § wiliss |y vy sla s
e Ll e COLE oS culg gy &S S

oraeed (£0) 550 Sb (S5, S 55 68 S

MJ)@)&JL&J}‘CEMJJ_)\JW ey )

S edal Gz S 1S (g pdy BB 5 bl
Srbplll 5 blil oyl bl aes
odor 55 CspnS 5 brsm Lol Jles las>
5 olan U & spd e sdalie ol sl T
ﬂ:@um):&cla“):%yd\ﬂwﬁé
S 54 o s S S TA) Ko war g Lol
S YW Coga Sl dos N 8 ijd-w Y
Dl o i 2alS Wals 4 o Aoy 04/88
zhe oo 2l s (COLE) (. olial
I 3 (ols sae oplE dald Sl 5 Ao 3 Y
e e 0 Gpdelal 5 bl o s
A VAR RSV S PERCNWIWA S (LW S CREVE WP KA
SalS el Sl 4 Cawd Aoy TYIYY 5 VQ/YY
u‘<‘““‘"t“‘“ e (Y(B) K2) axils (g)ls e
St 5 Bl b o Sl 5 e

yey



OlySod g plgy 42

slalad 55 Hlrse s (o8003 s K5
Mol bl s b dbladl sloes
.\)

0.124

a " A
] b
0 2 4 6

FEras g pobe
BBiochar rates

% )

2

0.10

0.08

0.06

0.04

Sty Ll bl e ya

Coefficient of Linear Extens

0.02

0.00

2 x5l 30 Llg o COLE Ol 53 2als
A e s G kAl 5 bl
CJ‘)) 3o O U‘"’LQ’; C;U BE J—J:L U"Js CJ‘)J

Gl ol 53 sl IS Corse 0n S

0.124 a B
} % 0.10+ b Ba .
jﬁ £ 0.08
3%
oz 0.064
3z
%S 2 0.04]
3 2
5 8
2% 0.024
@]
0.00-
0 10 20 30
Pran SevgeS Tela
Compost rates
(tha")

éﬁjid‘b“.é“?‘b““f‘ﬁ(B) W”SJ(A))L‘:” ,;U—“JS.&
! M)a&a_db:alchu);)b&# Ol Kby alia b Gy >

Figure 3. Effect of biochar (A) and compost (B) on COLE.
Dissimilar letters indicate significant differences in the level of 1%.
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Figure 4. Effect of biochar (A) and compost (B) on liquid limit.
Dissimilar letters indicate significant differences at level of 1% (for biochar treatments) and 5% (for compost treatments).
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Abstract

Background and Objectives: Lack of organic matter in numerous soils in Iran caused unstable
soil structure, compaction and land degradation. One of the methods for improving soil quality
is the application of cheap organic conditioner such as biochar and compost. Biochar is the
carbon-rich product obtained by heating biomass in a closed system under limited supply of
oxygen. Biochar represents a soil conditioner that can change soil physical and chemical
properties, but little information is available about the biochar-induced changes on physical
properties of fine textured soils. This research was conducted to study the effects of biochar and
compost sugarcane bagasse on some soil dynamic properties (shear strength, coefficient of
linear extensibility (COLE), liquid limit (LL), plastic limit (PL) moistures and plasticity index).
Materials and Methods: The experiment was conducted with randomized completely design
with three replicates. The treatments were including biochar at 4 rates (0, 2%, 4% and 6%) and
compost at 3 rates (0, 10, 20 and 30 tons/ha) added into columns of PVC with diameter of
10 cm and length of 45 cm after 6 month in a soil. A lab-scale slow pyrolyzer was used for
biochar production under oxygen-limiting conditions at 550 °C. The produced biochars were
sealed in an airtight container at 550 °C and stored at room temperature until use. After
preparation the soil columns treatments were incubated for 6 in a greenhouse with field capacity
moisture content of 70%.

Results: The results showed that biochar and compost values significantly decreased shear
strength and COLE in comparison with the control (P<0.01). The results showed significant
negative correlation between OC and shear strength in biochar (r=-0.89) and compost (r= -0.79)
(P<0.01). Moistures of LL and PL significantly increased for biochar treatments (P<0.01) and
compost treatments (P<0.05). Significant and positive correlation was found between OC with
LL for biochar (r=0.8, P<0.01) and compost treatments (r=0.6, P<0.05), also there was positive
correlation between PL and OC in biochar treatments (r=0.79, P<0.01) and compost treatments
(r=0.8, P<0.01). The effect of compost on PI was not significant. Significant and positive
correlation was found between OC and PI in biochar treatment in level of 6% (r=0.71, P<0.01).
Conclusion: This research indicated that biochar and compost sugarcane bagasse as an organic
conditioner improved mechanical quality of the soil. The result from this short-term localized
study will need to be supported by additional long-term studies or in field condition to
determine the long term effect of biochar amendment on soil. Therefore, additional field studies
using biochar as a soil amendment over a longer period of time is recommended.
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