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Synthesis of Zinc Oxide Nanoparticles Using
Pericarps Pomegranate Peel and Evaluation of their
Effect on some Vegetative Growth Traits of Two
Faba Bean Cultivars

Ali Abdulhamid Saleh®, Dr. Lina Mamdoh Alnaddaf®,
Prof. Dr. Ahmad Ali Mouhna®

ABSTRACT

The biosynthesis of nano zinc oxide was carried out at the
Biotechnology Center at Al-Baath University in 2021. The
nanoparticles were characterized using the ultraviolet visible
spectroscopy analysis (UV-vis) and the absorption peak was at a
wavelength of 366 nm. Fourier transform infrared (FT-IR) showed
that the active functional group related to Zn-O was within the
wavelength of 580 to 613cm™. The X-Ray diffraction (XRD) pattern
demonstrated low crystalline for nanoparticles with a size of 37 nm.
Scanning electron microscopy (SEM) revealed the dimensions of the
nanoparticles that ranged from 25-45 nm. The nanoparticles resulting
from the biosynthesis process and chemically prepared zinc oxide
nanoparticles were applied to study their effect on some growth
indicators of two faba bean varieties (Cypriot-Hama2). The
cultivation was carried out in the countryside of Safita area affiliated
to Tartous Governorate during the two agricultural seasons
2021/2022 and 2022/2023 using a randomized complete block design
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(R.C.B.D) and a split plot system with three replicates. It included
four treatments with nanoparticles, two by soaking seeds at a
concentration of 25ppm and two by foliar spraying at a concentration
of 50ppm during three stages of plant growth with biologically and
chemically prepared particles in addition to the control. The results
showed that the foliar spray treatment with chemically prepared zinc
oxide nanoparticles was superior in plant height and number of
branches/plant. The seed soaking treatment with chemically prepared
nanoparticles also showed superiority in leaf chlorophyll
concentration and leaf surface area compared to the untreated control.

Key Words: Biological synthesis — Zinc oxide nanoparticles
(ZnONPs) — Faba bean — Foliar spraying — Seeds soaking.

(1) PhD student. Dep. Field crops. Faculty of Agriculture. Al-Baath University. Syria.
(2) Dr. Dep. Field crops. Faculty of Agriculture. Al-Baath University. Syria.
(3) Prof. Dr. Dep. Field crops. Faculty of Agriculture. Al-Baath University. Syria.
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