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The effect of sulfate and nano particles of iron and zinc on
biomass, content and compositions of peppermint (Mentha piperita
L.) essential oil under salt stress
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! Dept. of Horticultural Science, Ferdowsi University of Mashhad, Mashhad, I.R. of Iran

2 Dept. of Medicinal Plants, ShahreQuds Branch, Islamic Azad University, I.R. of Iran
Abstract

In order to investigate the effect of spraying iron and zinc fertilizers in two forms of
sulphate and nano particles on the content and compositions of peppermint essential oil
under salt stress, an experiment as a factorial based on completely randomized design
with three replications was conducted. The experiments treatments were salt stress in
four levels (0, 40, 80, and 120 mM NaCl) and spraying fertilizers in five levels
including control (without application of fertilizer), 1500 mg/L of iron sulphate, 300
mg/L of Fe-nano, 1500 mg/L of zinc sulphate, and 300 mg/L of Zn-nano particles. The
application of zinc and iron fertilizers, especially in nano form improved the biomass of
peppermint and the highest biomass was observed in Fe-nano fertilizer treatment. All
plants in high salinity level (120 mM) had the severe reduction in the growth and only
plants treated with Fe-nano fertilizer produced plant material enough for extraction
essential oil in this level. Other treatments in the 120 mM of salinity level were not
measurable because of the low volume of the vegetative body. Results showed that Fe-
nano treatment under 40 and 80 mM of salt stress caused 13.96 and 25.13 percent
increase in the amount of essential oil compared to control treatment (without
application of fertilizer). The highest amount of menthol (42.22 percent) was related to
80 mM of salinity stress and Fe-nano application treatment. The lowest amount of
menthol (31.57 percent) was observed in 120 mM of salinity stress and Fe-nano
application. According to the results of this research, 40 and 80 mM of salinity stress
could have the positive effect on the amount of menthol of peppermint oil. Generally, it
could be said that using nano fertilizers, especially Fe-nano, can increase the amount
main compounds of essential oil (menthol and menthone) and biomass of peppermint
under salt stress.

Key words: Essential oil, Salinity, Menthol, Menthone, Peppermint
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