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1- Soil Conditioner
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1- Mean weight diameter
2- Aggregate stability
3- Percentage of aggregate destruction
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Table 1. Some physical and chemical properties of studied Soil.

' Organic carbon Soil texture silt sand clay
7.76 0.23 Silt loam 54 28 18
_,JU é‘_’a Olasuie }‘ L}".’ﬁ_* Jij'
Table 2. Some properties of nano material.
578 clﬂ.w o311 d.p_}l;'- Ao $lesle C‘f
SSA size Purity Nano material
>138 m%/g 20 nm 99% ALO;5
180-600 m*/g 20-30 nm 99% SiO,
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Table 3. Analysis of variance for soil structural satability indicators.

Sla e Sl 3
(Mean squares) @bl ey S b
(df) (Sources of variations)
PAD AS MWDy MWD,
s
256.261** 389.724** 0.247** 0.04** 8 o
treatment
o
7.406 15.443 0.028 0.001 18
(Error)
G VeSSV
6 53 3.5 4.2 i
CV (%)

% ns

..L.p;)\ )OCEwJ)J‘AL;'J.AJ_)‘JL;'MJ}%JJA{im)' ¢

S * % Non significant and significant at P<0.05 and P<0.01, respectively. MWD,,;: Mean weight diameter of wet
aggregates, MWDy,,: Mean weight diameter of dry aggregates, AS: aggregate stability, PAD: Percentage of aggregate

destruction.
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Figure 1. Interaction effects of concentration (%) and type of amendment on mean wight diameter of wet aggregates.
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Values that have same letters are not statistically difference at P<0.05.
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Figure 2. Interaction effects of concentration (%) and type of amendment on mean wight diameter of dry aggregates.
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Figure 3. Interaction effects of concentration (%) and type of amendment on aggregate stability.
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Figure 4. Interaction effects of concentration (%) and type of amendment on percentage of aggregate destruction.
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Abstract

Background and Objectives: Soil structure is the most important property which affects other
soil properties such as erosion, water infiltration into soil. Application of soil conditioners is one
way to improve soil physical properties. Nanoparticles are one of the newest materials that can
influence the soil physical properties. The results of researchers show that application of
nanomaterial affect soil mechanical properties (liquid and plastic limits). Therfore, the aim of
this research was to study the effect of nanomaterials, including nano-silicon oxide (nSi0O,) and
nano-Aluminum oxide (nAl,O3) on soil structural stability indicators.

Materials and Methods: In order to investigate the effect of nano-aluminum oxide and
nano-silicon oxide on structural stability indicators a silt loam soil was selected. The studied soil
was collected from Agricultural Research Center of Khorasan Razavi province, was air dried
and passed through 4.0-mm sieve. The experiment was conducted as a completely randomized
design with 9 treatments and 3 replications. The studied treatments include control (without any
amendment) nano-aluminum oxide (0.002, 0.005, 0.01 and 0.02% w/w) and nano-silicon oxide
(0.002, 0.005, 0.01 and 0.02% w/w). After addition the different treatments to soil in boxes of
5 Kg, they were incubated for 4 months at moisture range from field capacity (FC) to 50% FC at
18-25 °C in greenhouse conditions. Then some soil structural stability indices including mean
weight diameter of wet (MWD,,.;) and dry (MWDy,,) aggregates, aggregate stability (AS) and
percentage of aggregate destruction (PAD) were measured. Statistical analysis by one way
analysis and comparison of means at P<0.05 by Duncan’s test were performed in SPSS16.
Results: The results showed that application of amendments had a significant effect on
structural stability indicators and addition of both nanomaterials to the soil increased MWD,
MWDy, and AS and decreased PAD, siginificantly. The maximum value of MWD, and
MWDy, was obtained by application of 0.02% nano-aluminum oxide and by increasing the
concentration of both nano materials MWDy, and MWD, increasd. The minimum percentage
of aggregate destruction (PAD) was obtained by application of 0.01% nano-silicon oxide and
regard to PAD, there was no significant difference between the different concentrations of
nano-silicon oxide.

Conclusion: According to the results of this research, application of nano-aluminum oxide
and nano-silicon oxide improved structural stability and nano-silicon oxide was better than
nano-aluminium oxide in decreasing the percentage of destruction aggregate.
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* Corresponding Author; Email: hemami@um.ac.ir

™o






