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1. Assimilation

2. Achillea millefolium

3. Mentha piperita

4. Moringa peregrina

5. Pimpinella anisum

6. Ocimum basilicum

7. Melissa officinalis

8. Cyclopentanone compounds
9. Linolenic acid
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1. Mentha spicata
2. Abelmoschus esculentus
3. Cyamopsis tetragonolobus
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Table 3. Mean comparisons of interaction effect of zinc (Zn) application and foliar spyring of methyl jasmonate on photosynthetic
pigments and essential oil production of peppermint.
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1. Melissa officinalis
2. Coriandrum sativum
3. Salvia farinacea
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Abstract

A pot experiment in soilless culture was performed as a factorial experiment based on the randomized block
complete design with four replications in the research greenhouse of Faculty of Agriculture, Ferdowsi
University of Mashhad, Iran. The effect of foliar application of methyl jasmonate (MeJA) [distilled water
(control), ethanol 1% (as solvent of MeJA and control), 1 and 2 mM MeJA] and Zn application (0, 0.025,
0.05 and 0.1 mgL™") in Hoagland nutrient solution on the growth characteristics, photosynthetic pigments,
and essential oil production of Mentha piperita L. was evaluated. According to the results, the highest
growth was observed in 0.025 mg L' Zn and foliar application of 1 and 2 mM MeJA. The highest
photosynthetic pigments of chlorophyll a and total chlorophyll were obtained in 0.025 mg L' Zn and foliar
application of 2 mM MeJA. The highest root fresh and dry weights, chlorophyll b and carotenoid were
observed in 0.05 mg L' Zn and foliar application of 2 mM MeJA and the treatment without Zn and foliar
application with distilled water. In addition, the highest amount of essential oil production was observed in
0.1 mg L' Zn and foliar application with | mM MeJA. In general, 0.025 mg L' Zn and foliar application of 2
mM MeJA was the best treatment and improved most studied traits. The results of this experiment showed
that Zn in low concentrations stimulate the peppermint growth; whereas Zn omission or application of high
concentrations created some stressful effects in this plant increasing its essential oil production. Therefore,
application of proper concentrations of Zn and MeJA can be a suitable way to improve the growth and
essential oil production of peppermint.

Key words: Growth regulator, Micronutrient, Chlorophyll, Nutrient solution, Growth.

Background and Objective: Zinc (Zn) is an essential micronutrient in plant nutrition, growth and
development (1). Methyl jasmonate (MeJA) is one of the plant growth regulators which affects plant growth
and biochemical processes (3). The genus Mentha (Lamiaceae family) consists of about 25 species of
perennial herbaceous plants. Peppermint (Mentha piperita L.) belongs to mint (Lamiaceae) family and is
considered as a medicinal and aromatic plant species (2). The purpose of this study was to determine the
effect of zinc application and foliar spraying of methyl jasmonate on growth characteristics, photosynthetic
pigments and essential oil production of peppermint.
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Methods: This research was performed as a factorial based on a completely randomized block design with
four replications in the research greenhouse of Ferdowsi University of Mashhad, Iran. The main factors
included Zn (0, 0.025, 0.05 and 0.1 mg L") and foliar application [distilled water (control), ethanol 1% (as
solvent of MeJA and control), 1 and 2 mM MeJA]. All traits were measured at the flowering stage. The
studied traits included plant height, branch number, leaf length and width, leaf area, leaf fresh and dry
weights, root fresh and dry weights, chlorophyll a, b, total chlorophyll, carotenoid, and essential oil
production. Minitab17 software was used to analyze the data. The mean comparison was performed based on
Tukey test.

Results: According to the results, the highest growth was observed in 0.025 mg L' Zn and foliar application
of 1 and 2 mM MeJA. Also the highest photosynthetic pigments including chlorophyll a and total
chlorophyll were observed in 0.025 mg L' Zn and foliar application of 2 mM MeJA. The highest root fresh
and dry weights, chlorophyll b and carotenoid were observed in 0.05 mg L Zn and foliar application of 2
mM MeJA and the treatment without Zn and foliar application with distilled water. In addition, the highest
amount of essential oil production was observed in 0.1 mg L' Zn and foliar application with 1 mM MeJA.

Conclusions: The results showed that all the studied traits were affected by zinc application and foliar
spraying of methyl jasmonate. The application of Zn and MeJA can improve the growth characteristics and
photosynthetic pigments of peppermint. In total, 0.025 mg L! Zn and foliar application of 2 mM MeJA was
the best treatment for most studied traits. However, the highest Zn level or Zn omission and foliar spraying
of 1 mM MeJA resulted in the highest essential oil production. Finally, it is suggested that the effect of
application of different levels of other micronutrients and growth regulators on peppermint be investigated.
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