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Effect of chemical and biological fertilizers on the physiological
characteristics and activity of some antioxidant enzymes of
peppermint (Mentha piperita) under drought stress conditions

Parsa M., Kamaei R. and Yousefi B.
Dept. of Agronomy and Plant Breeding, Ferdowsi University of Mashhad, Mashhad, I.R. of Iran.
Abstract

In order to evaluate the effect of various irrigation regimes and different fertilizer
combinations on some morphological and physiological traits of Mentha piperita, a
greenhouse experiment was carried out at the research greenhouse of Ferdowsi
University of Mashhad, during growing season 2017-2018. The experiment was
conducted in factorial experiment based on completely randomized design with three
replicates. Factors were consisted of different irrigation regimes levels: 100% FC, 75%
FC and 50% FC, and different biological and chemical fertilizers combinations
including:1-biochemical bacterial NPK + NPP, 2- NPP bio-fertilizer, 3-NPK, 4-
micronutrient fertilizer (MIC), 5-MIC + amino acid fertilizer (AP). The results showed
that interaction of irrigation regimes and different biofertilizers on Proline had different
significant at 5% level. The highest proline amount (0.22 mg /g fresh weight) were
obtained in irrigation of 100% FC and NPK + NPP combination fertilizer treatments.
Also, the results of variance analysis showed that the main effects of irrigation regimes
and fertilizer types on chlorophyll a, chlorophyll b, carotenoid, total chlorophyll,
ascorbate enzyme, catalase, peroxidase and essential oil percentage were significant.
The highest chlorophyll a (2.52 mg/g fresh weight), chlorophyll b (1.32 mg/g fresh
weight), carotenoid (0.57 mg/g fresh weight) and total chlorophyll (4.4 mg/g fresh
weight) were observed in FC 100% irrigation and NPK + NPP combination treatment,
the highest ascorbate (0.32 pmol min'mg" protein), catalase (0.2 wmol min'mg”
protein), peroxidase (0.69 pmol min'mg™ protein) were observed in irrigation of 50%
FC and control treatment and highest percentage of essential oil (2.9 %) were observed
in irrigation of 50% FC and NPK + NPP combination fertilizer treatments. The results
show that the combined application of biofertilizers and chemical fertilizers (NPK +
NPP) have a relative advantage compared to using chemical fertilizers alone. Because
macro elements such as nitrogen, phosphorus and potassium are provided to the plant in
sufficient quantities and gradually which reduces the severity of stress in the plant by
providing a balanced supply of the plant needed nutrients and providing sufficient
energy for plant growth and survival and due to the decrease in stress intensity, the
activity of antioxidant enzymes has also decreased.

Key words: ascorbate, catalase, peroxidase, total chlorophyll, field capacity.



