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Extended Abstract

Background and Objectives

Calcareous soils, typically found in arid and semi-arid regions of the world, cover approximately one-third of the Earth's
surface. The high lime content and elevated pH level of these soils often limit the availability of nutrients such as
phosphorus to plants. To address this issue, farmers commonly use various acids, such as phosphoric acid to supply the
necessary phosphorus for plant growth and to improve soil conditions, which can also enhance the availability of other
nutrients. Therefore, this study aimed to evaluate the effects of different concentrations of phosphoric acid on leaf
chlorophyll concentration, antioxidant capacity, and agronomic traits of corn (Zea mays L.) plants in two different soils.

Materials and Methods

To conduct the experiment, two soils with different textures (clay loam and sandy loam) were collected from a depth of
0-25 cm in Tehran and Alborz provinces. After air-drying, the soil samples were passed through a 2-mm sieve. The
experiment was carried out in a greenhouse using a completely randomized design with four treatments and three
replications. Four levels of phosphoric acid (0.0, 0.25, 0.5, and 1.0 g per kg of soil) were applied as experimental
treatments. Industrial-grade phosphoric acid with a purity of 40% (HsPO.) was used in this study. Following the addition
of phosphoric acid, the soils in the pots were homogenized through eight wetting-drying cycles. Subsequently, 10 maize
seeds (Zea mays L.) cv. single cross 704 were sown in each pot. After germination and at the two-leaf stage, four vigorous
seedlings were retained in each pot, and the others were removed. Throughout the growth period, parameters such as
germination rate, plant height, and growth rate were measured. At the end of the 45-day experimental period, fresh and
dry weights of shoots and roots, plant height, leaf chlorophyll concentration, carotenoids concentration, antioxidant
activity, soluble solids, leaf number, and also concentrations of nitrogen, phosphorus and potassium in shoot and root of
plants were measured.

Results

The results demonstrated that phosphoric acid application had no significant effect on leaf number and germination
percentage in both studied soils. Moreover, in sandy loam soil, phosphoric acid application had no significant impact on
plant height and overall growth rate. Conversely, in clay loam soil, phosphoric acid application led to an increase in plant
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height, with the maximum enhancement (27.8%) recorded at the level of 0.5 g/kg. Although different concentrations of
phosphoric acid improved growth rate in clay loam soil, their effect on growth rate in sandy loam soil was not statistically
significant. The phosphoric acid application resulted in increases in fresh and dry weights of shoot and root in both soils.
In clay loam soil, the greatest increases in shoot fresh weight (69.3%) and root fresh weight (30.7%) were recorded at the
phosphoric acid levels of 0.25 and 0.5 g/kg, respectively. In clay loam soil, the maximum increase in root dry weight
(30.7%) and shoot dry weight (55.4%) were obtained at the phosphoric acid levels of 0.5 and 0.25 g/kg, respectively. In
sandy loam soil, phosphoric acid had no significant effect on shoot and root dry weights and shoot fresh weight. However,
it significantly enhanced nitrogen, phosphorus, and potassium concentrations in both shoot and root of plants in both
studied soils. Similarly, significant increases were observed in chlorophyll a, b, and total chlorophyll concentrations in
both studied soils. The effect of phosphoric acid on carotenoids concentration in clay loam soil was not statistically
significant. Whereas in sandy loam soil, carotenoid levels declined with increasing the level of phosphoric acid, with the
greatest reduction (66.2%) observed at the level of 1.0 g/kg. The application of phosphoric acid also significantly
increased soluble solids content in both studied soils, with the highest increase recorded at 61.4% in clay loam soil and
46.1% in sandy loam soil. The highest antioxidant activity was observed at the levels of 1.0 and 0.25 g/kg in clay loam
soil and sandy loam soil, respectively. Furthermore, phosphoric acid significantly affected soil pH and electrical
conductivity. In clay loam soil, the application of phosphoric acid at the levels of 0.25, 0.5, and 1.0 g/kg reduced soil pH
by 0.33%, 1.54%, and 2.73%, respectively, compared to the control, while the corresponding reductions in sandy loam
soil were 0.66%, 0.92%, and 1.49%. Electrical conductivity increased in both soils, with the highest increases 12.1% in
clay loam soil and 21.0% in sandy loam soil recorded under the phosphoric acid level of 1.0 g/kg.

Conclusion

The results of this study demonstrate that phosphoric acid application enhanced maize growth in both studied soils, with
amore substantial effect observed in clay loam soil. As this experiment focused on a short-term assessment of phosphoric
acid's influence, it is recommended that future studies be conducted over longer durations and under field conditions to
more accurately evaluate its long-term effects. Moreover, assessing soil properties potentially affected by phosphoric acid
application at both pre- and post-planting would contribute to a more comprehensive understanding of its overall impact.
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