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and alternative to wheat is affected by the characteristics of the soil,
including penetration resistance. However, the simultaneous effect of
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;eneitratlon resistance, in any research, so far. The study aimed to improve the penetration
00t mass,

resistance and soil water retention with the application of montmorillonite
nanoclay and increase the root growth, and yield of quinoa plant in two soil
textures.

Soil water retention

Materials and Methods: In this study, a factorial experiment with a
completely randomized design was conducted. The first factor was
montmorillonite nanoclay at two levels of zero (control without cultivation
and with cultivation), and 3% by weight, and the second factor was soil at
two levels of sandy loam and loam soil textures, in six replicates. Quinoa
seeds were planted at a depth of 2 cm in the soil of all the columns except
for the control without cultivation treatment, on August 23, 2020, in the
greenhouse of the Faculty of Agriculture of Bu-Ali Sina University,
Hamedan, Iran. At the end of the growing season (December 8, 2020), 3
replicates of each treatment were selected to measure root wet and dry
mass, and seed yield, as well as 3 more replicates were used to measure
soil water retention and penetration resistance.

Results: The results showed that the application of montmorillonite
nanoclay decreased root mass by 26% and 54% sandy loam and loam soils,
respectively. Use of nanoclay increased the retention of soil water content
at matric suctions of 10, 30 and 100 kPa in the range of 2% - 28%. The
penetration resistance of loam texture was lower compared to sandy loam
texture at matric suctions of 30 and 100 kPa (23% - 11%). The increase in
the soil water content decreases the cohesive forces applied between
individual soil particles and decreased the frictional resistance caused by
the sliding of the soil particles during the penetration of the growing roots,
which was higher in loam soil texture.
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retention of water in the soil by changing the pore size distribution,
porosity, and density of the soil. Soil resistance is highly dependent on soil
moisture, and soil penetration resistance decreases with increasing soil
moisture content. The results showed that the nanoclay increased root
growth in loam soil by providing water and nutrients to the roots. While in
sandy loam soil, due to the high ratio of coarse pores, the application
percentage of nanoclay was low, and it did not have a significant effect
Also, despite the current high cost of nanoclay compared to other modifiers
such as biochar, superabsorbent, etc., the authors believe that the findings
of this study can help to develop a method to improve and manage
sustainable agriculture.
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