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Abstract

Background and Objective: Considering the country's need for oilseed production and the urge to reduce the
use of chemical fertilizers while providing sufficient moisture content in the soil during the plant growth
period; this experiment was conducted to study the impact of soil-based pumice application and foliar spray
of organic fertilizers (algae extract) and chemical fertilizers (Hoagland's solution) on the growth, yield and
some physiological traits of soybean.

Materials and Methods: To investigate the effect of using pumice (0 and 60 tons ha) and foliar spraying
with Hoagland's solution and Marmarin seaweed extract (0 and 0.2 mM), a factorial experiment was conducted
on soybean based on a randomized complete block design with three replications in Agricultural and Natural
Resources Research Center located in Pars-abad, Moghan, Iran during 2021. The treatment of seaweed and
Hoagland's solution was done by spraying them on the leaves in two stages [in the trifoliate leaf stage (V1)
and at the beginning of flowering (R1)]. The most major parameters measured were: seed yield, harvest index,
phenolic compounds content, elemental content, oil, and protein percent.

Results: The results showed that the interaction effects of pumice and the simultaneous foliar spraying with
seaweed extract and Hoagland's solution caused a 97% increase in pod length and 112% in width, a 73%
increase in plant dry weight, a 39% increase in seed number per plant and 55% increase in seed yield compared
to the control plant. The plant height increased under 60 tons.ha® of pumice application alone and in
combination with foliar spraying with both fertilizers. Foliar spraying with Hoagland's solution, along with
simultaneous foliar spraying of both compounds (seaweed extract + Hoagland's solution) with pumice
application enhanced the number of nodes, sub-branches, and the weight of 100 seeds of the plant. Pumice
application (zero and 60 tons.ha*) along with the spraying alone and simultaneous spraying of both fertilizers,
increased the nitrogen content of the plants. Potassium content was increased when 60 tons.ha™ of pumice +
simultaneous foliar spraying of both compounds and algae extract spraying was applied. The effect of pumice
application (60 tons.ha*) influenced the pod number per plant, as well as the flavonoids and phenolics, calcium,
magnesium, and manganese content of the plant. The co-application of seaweed extract + Hoagland's solution
raised the protein (40%) and oil (21%) percentages of the seeds. There was a positive correlation between seed
yield, elements content, oil percentage, root dry weight, and biological yield, and this shows that a balanced
nutrition with nutrients is necessary to reach reliable yield components.

Conclusion: In general, it can be concluded that pumice treatment enhanced the absorption of water and
mineral elements through the roots, and the foliar treatments with Hoagland's and seaweed extract improved
the vegetative traits, yield components, seed yield, and the seed oil and protein content of soybean plants.

Keywords: Biological Yield, Number of Pods Per Plant, Number of Seeds Per Plant, Plant Height,
Oil Percent
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