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1- Introduction

Physical properties are one of the most important soil properties that affect other aspects of soil such
as erosion and water infiltration into the soil. One way to improve soil properties is to use modifiers.
Biochar is one of the modifiers based on organic matter that can play an important role in soil properties
and the results of research studies have shown the effect of biochar on the physical and chemical
properties of soil. Therefore, the purpose of this study was to investigate the effect of Shrimp and eggplant
waste biochar suspension on some soil structure stability indices.

2- Methodology

In this study, the effect of Shrimp and eggplant waste biochar suspension on soil structure stability
indices was investigated and for this purpose sandy soil was selected. The studied soil was sampled from
agricultural lands around Bandar Abbas intact areas with polyethylene columns with a height of 25 and
a diameter of 20 cm. The experiment was performed in a completely randomized design with 9 treatments
and 3 replications. The studied treatments included biochar of eggplant and shrimp wastes suspension
separately with concentrations of 0, 4, and 8 g/l which were added to the soil inside the columns according
to the weight percentage. They were incubated for 100 days at moisture ranging from field capacity (FC)
to 50 % FC in greenhouse conditions. Then some soil physical properties including mean weight diameter
of wet sieving (MWDue), dry sieving (MWDagry) aggregates, percentage of aggregate destruction (PAD),
and saturated hydraulic conductivity (Ks) were measured. The analysis of variance for a completely
randomized design was performed in order to evaluate the significance of shrimp and eggplant biochar
rates on soil physical parameters by using the SPSS16 statistical software. The estimated Means were
compared using Duncan’s test with a P<0.05 level of significance.

3- Results

The results showed that the addition of shrimp and eggplant waste biochar suspension had a significant
(p<0.01) effect on the measured parameters. In addition, the addition of both shrimp and eggplant waste
biochar suspension to the soil increased MWDwe: and MWDgry and decreased PAD, BD, and Ks,
significantly. The maximum values of MWD and MWDgr, Were obtained by application of 8 and 4 g/l
eggplant waste biochar suspension, respectively, which showed a significant difference (p<0.05) with the
control treatment. The minimum percentage of aggregate destruction (PAD) was obtained by application
of 8 g/l eggplant biochar suspension (21.7%), and the minimum of Ks was obtained by application of 4
g/l Shrimp waste biochar suspension (3.7 cm/h).

4- Discussion & Conclusions

The results showed that the addition of different levels of shrimp and eggplant biochar due to the presence
of organic nuclei in it can act like cement, causing the mineral particles to stick to the soil and leading to
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the formation of stable aggregates. Organic biochar carbon in the soil with chemical bonds and the
formation of bridges between soil particles as a bonding agent increased the stable bond between soil
particles, increased aggregation and the formation of stable aggregates and also increased MWDyt and
MWDyry. Therefore, by improving the soil properties by biochar, the percentage of aggregate destruction
(PAD) can be reduced. Furthermore, the application of different levels of Shrimp and eggplant waste
biochar suspension has reduced bulk density (BD) of sandy soil. It seems that the increase in bio-waste
of shrimp and eggplant waste biochar, as an organic compound, has affected the amount and distribution
of micropores and soil porosity with a sandy texture, therefore, reducing the bulk density of the soil. The
application of different concentration levels of shrimp and eggplant waste biochar has reduced the
hydraulic conductivity in the studied sandy soil. It seems that the addition of both types of eggplant and
shrimp biochar by increasing more stable aggregates in dry and wet conditions and bulk density changes
the pore distribution, reduces the number of macropores and increases the micropores in the sandy
textures. It can also significantly reduce the saturated hydraulic conductivity compared to the control
treatment that lacked any modifiers.

According to the results of this research, the application of shrimp and eggplant waste biochar improved
the physical properties of soil and reduced the percentage of soil degradation, hydraulic conductivity, and
bulk density.

Key Words: Biochar, Eggplant, Shrimp waste, Soil stability, Suspension.
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