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Article type: Abstract

Research article To investigate the effects of foliar spraying with chitosan and inoculation
with mycorrhizal fungi on the growth, morphological characteristics, and
essential oil production of Mentha spicata L. (Lamiaceae) under organic
farming conditions, a field experiment was conducted during two crop
years 2018-2019 and 2019-2020at the organic farm located on the
Research and Education field of I.A.U., Karaj Branch (Mehrdasht), Iran.
The experimental treatments were arranged in a factorial design with a
randomized complete block design (RCBD) and four replications. The
experimental treatments included factor A: foliar spraying (control, water
spraying, and chitosan foliar spraying at two levels of 2000 and 4000

: ppm) and inoculation (with mycorrhizal fungus and without inoculation).
g:\‘i‘fs"efg%gzigsz'ggi‘l The results of the experimental treatments in this study on the growth and

Accepted:19.11.2024  morphological characteristics of the mint plant showed that the interaction

Published:22.06.2025  effect of mycorrhizal inoculum x chitosan foliar-spraying on some
features, such as chlorophyll (in particular chlorophyll a), the fresh plant
weight, phosphorus concentration, colonization, and essential oil yield per
area, was significant. The use of mycorrhizal fungi, combined with foliar
spraying of chitosan, can enhance the growth and morphological traits of
mint plants. This combination promotes phosphorus acquisition, increases
fresh plant weight, and boosts essential oil yield by improving root

Avrticle history

gi?‘;‘é(r’triﬂier growth. Consequently, it further enhances both the quantitative and
Essential oil gualitative yield of the mint plant. Finally, it can be concluded that the
Mentha spicata L. foliar application of chitosan and the soil application of mycorrhizal fungi,
Organic farming due to the non-use of chemical fertilizers in an organic farming system,
59(1;C0|0ni2a“0n can lead to the health of agricultural products, soil, and the environment.

e

Introduction:Wild mint (Mentha spicata L.) is a perennial aromatic plant
of the Lamiaceae family with high economic and medicinal value, widely
studied for improving growth and essential oil yield under organic
systems. Due to increasing concerns about chemical inputs, biopolymers
such as chitosan and beneficial microorganisms like mycorrhizal fungi
have gained attention as sustainable alternatives. Chitosan is a
biodegradable, non-toxic biopolymer derived from crustacean shells and is
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known for its growth-promoting effects. This study aimed to evaluate the
effects of foliar application of Chitosan Plus in combination with
mycorrhizal symbiosis on the growth, morphological traits, nutrient
uptake, and essential oil production of wild mint under organic farming
conditions.

Materials and Methods:The experiment was conducted over two
consecutive growing seasons (2019-2020 and 2020-2021) at the organic
research farm of Islamic Azad University, Karaj Branch. A factorial
experiment based on a randomized complete block design was used with
two factors: foliar application (control, water spray, 2000 ppm chitosan,
and 4000 ppm chitosan) and mycorrhizal inoculation (with and without
inoculation), with four replications. Growth and morphological traits,
including branch number, inflorescence number, plant height, canopy
diameter, fresh and dry biomass, chlorophyll content, phosphorus
concentration, and essential oil yield, were measured.

Results and Discussion:Analysis of variance indicated significant effects
of mycorrhiza, foliar application, year, and some interactions on
chlorophyll content, growth traits, biomass, phosphorus uptake, and
essential oil yield. Mycorrhizal inoculation generally enhanced branch
number, biomass, phosphorus absorption, and overall plant performance,
particularly in the first year. Chitosan foliar application significantly
increased chlorophyll b content, essential oil percentage, and vyield.
Interaction effects showed that combined application of mycorrhiza and
chitosan improved leaf fresh weight and essential oil traits. Overall
performance and trait values were higher in the second year than in the
first, indicating cumulative or environmental effects.

Conclusion:Combined application of mycorrhizal fungi and chitosan
foliar spray improved growth, nutrient uptake, and essential oil
characteristics of wild mint under organic conditions. The treatment of
mycorrhiza combined with water foliar application was the most cost-
effective for improving morphological traits, while mycorrhiza with 4000
mg L™ chitosan maximized yield. For physiological traits, 4000 mg L™
chitosan without mycorrhiza enhanced essential oil quality and antioxidant
capacity. These findings support the use of mycorrhiza and chitosan as
sustainable alternatives to chemical fertilizers in organic mint production.
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