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Enhancing Cadmium Phytoremediation in Maize Using Fungal Carbon Dots: Impacts on Metal Uptake “
and Translocation
Jalal Sadeghi®, Akram Halajnia!, Amir Lakzian!, Mina Alikhani Moghaddam?, Seyyed Sajjad Hosseini*
1- Department of Soil Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran
2- Payame Noor University, Mashhad, Iran

Abstract

Advances in nanoscience have opened new horizons for the remediation of heavy metal-contaminated soils. The
present study investigated the effect of fungal carbon dots (FCDs) on cadmium uptake and phytoremediation by
maize in soil. The experiment was conducted under greenhouse conditions using control, FCDs, cadmium, and
cadmium + FCDs treatments. Carbon dots were synthesized via a hydrothermal method and characterized as



19™ Iranian Soil Science Congress
16-18 September, 2025

ST 9 SB Wodigh g ol o pute

Holistic and Smart Soil and Water Management
FYB-YY-Y) O 298 SRS (b @il 5 (539U ULt Oy
College of Agriculture & Natural Resources, University of Tehran Roscarcn

spherical particles with an average diameter of 3.4 nm and uniform dispersion. The soil was alkaline,
calcareous, low in organic matter, and nutrients—particularly available phosphorus—were relatively limited.
Results showed that the presence of FCDs significantly enhanced phytoremediation indices; cadmium
concentration in shoots increased from 26.2 to 54.7 g per pot, and the translocation factor (TF) rose from 0.188
to 1.26. Moreover, the biological accumulation coefficient (BAC), bioconcentration factor (BCF), and
phytoremediation rate (PR) all increased substantially. These changes indicate enhanced bioavailability of
cadmium in the soil and improved maize ability to translocate the metal to aerial parts. The findings suggest that
fungal carbon dots can effectively enhance plant-based extraction processes and serve as a promising tool for
the remediation of heavy metal-contaminated soils, contributing to sustainable soil management.

Keywords: Nano-phytoremediation, carbon nanomaterials, cadmium, translocation factor, heavy metal-
contaminated soil



