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Effect of Using Conventional and Nano-Chitosan on Some Chemical

and Fertility Properties of Soil Cultivated with Pea plant (Utrillo)

Abdulrazak Alnajjar () Abdulla Al-Issa® Mahmoud Alhamdan®)

Abstract

The research was conducted at the Homs Agricultural Scientific Research
Center (located 6 km north of Homs city) during the 2023-2024 agricultural
season, aiming to study the effect of conventional and nano-chitosan at
application rates of (50%, 100%, and 150%) for each on some chemical
properties of soil cultivated with pea. The study included the determination of
pH, electrical conductivity (EC), organic matter, calcium carbonate, total
nitrogen, available phosphorus, and available potassium. Comparisons
among treatments were performed using the Least Significant Difference

(L.S.D) test at a probability level of 0.01.
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The results showed a clear superiority of nano—chitosan over conventional
chitosan in improving all studied indicators. The nano-chitosan treatment at
100% concentration recorded the best results, where pH decreased from 7.5
to 6.60, electrical conductivity decreased by 87.8% (from 0.45 to 0.055
mS/cm), organic matter increased by 4% (from 1.75% to 1.82%), calcium
carbonate decreased by 35% (from 22% to 14.3%), total nitrogen increased
by 83.3% (from 0.18% to 0.33%), available phosphorus increased by 55.5%
(from 18 to 28 ppm), and available potassium increased by 9.8% (from 215
to 236 ppm). This treatment also achieved the highest productivity, reaching
473.7 kg/dunam, with a substantial increase of 409% compared to the control

(93 kg/dunam).

In contrast, the use of conventional chitosan did not lead to significant
improvement in most indicators, and in some cases it caused an increase in
soil calcium carbonate content to 27.2%. The lowest productivity for
conventional chitosan was recorded at the 50% concentration (103
kg/dunam), with a non-significant increase of only 10.7% compared to the
control. The results confirm that the 100% concentration of nano—chitosan is
the optimal treatment, outperforming both the 50% and 150% concentrations

across all studied indicators.

Keywords: Chitosan (Nano & Conventional), Soil chemical properties, Pea

plant.

(1) PhD Student, Department of Soil and Land Reclamation, Faculty of

Agricultural Engineering — University of Homs.
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