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Abstract

Background & Objectives: This study was performed to evaluate the effects of peppermint and sage
intercropping with application of different fertilizer resources on the dry matter yield, essential oil content, and
ecological indices under drought stress.

Material and Methods: A field experiment was carried out as a split split plot based on a randomized
complete block design (RCBD) with 36 treatments and three replications at the faculty of Agriculture,
University of Maragheh, Iran in 2019 and 2020. The main factor was three irrigation regimes included 25
(MAD2s), 50 (MADs), and 75% (MAD7) maximum allowable depletion (MAD) percentage of the soil
available water (SAW) as normal irrigation, mild and severe water stress, respectively. The sub-factor was
different planting patterns included peppermint monoculture, sage monoculture, and intercropping of one row
peppermint + one row sage and also sub-sub factor were application of different fertilizer sources including
no-fertilizer as control, TiO, nanoparticles (100 mg L), arbuscular mycorrhizal fungi (AMF) inoculation,
and integrative application of AMF and TiO, (AMF + TiO,).

Results: The results showed that the dry matter yield of peppermint and sage decreased significantly by 28.7,
27% in mild stress, 55.1%, and 64.1% in severe stress, respectively. The highest dry matter yield of peppermint
(144.2 g m) and sage (172.7 g m2) was obtained in the monoculture with integrative application of AMF +
TiO,. The maximum essential oil content of peppermint (1.51%) was observed in intercropping with
integrative application of AMF + TiO,. In addition, the highest land equivalent ratio (LER), actual yield loss
(AYL), and monetary indices were achieved in normal irrigation with integrative application of AMF + TiOx.
Moreover, the maximum net income of two plants was recorded in intercropping with application of AMF +
TiO2 under normal irrigation, which was no significant difference with integrated application of AMF + TiO;
in intercropping under mild water stress.

Conclusion: Generally, it can be concluded that the integrative application of AMF + TiO; in intercropping
of peppermint/sage could be suggested as a sustainable strategy to increasing the quantity and quality of
essential oil of both plants under drought stress conditions.

Keywords: Bio-Fertilizer, Drought Stress, Medicinal and Aromatic Plants, Nanoparticle, Sustainable
Agriculture
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8 - Relative crowding coefficient (K)

% - Actual yield loss (AYL)

10 - System productivity index (SPI)

1 Intercropping advantage (1A)

12 - Relative value total (RVT)

13 - Monetary advantage intercropping (MAI)

!'- Lactophenol cotton blue

2 - Gridline intersect method

3 - Land Equivalent Ratio (LER)

4 - Land Equivalent Ratio Standard (LERS)
5 - Area time equivalent ratio (ATER)

¢ - land use efficiency (LUE)

7 - Competition Ratio (CR)
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