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Abstract

Background and Objectives: Inappropriate planting density can limit yield and its components through
competition. On the other hand, peanuts have high potential for sustainable agriculture due to their symbiosis with
beneficial microorganisms and the potential use of nano-fertilizers. This research was conducted to investigate the
interactive effects of planting density, bio-fertilizers, and nano-chemical fertilizers on the yield and quality of
peanuts.

Materials and Methods: A two-year experiment was carried out as a split-factorial arrangement based on a
randomized complete block design with three replications in Rasht during 2019-2020 and 2020-2021.

The main factor consisted of three planting densities (83,333, 100,000, and 125,000 plants per hectare). The sub-
factors were arranged factorially and included four levels of bio-fertilizers (control, Rhizobium, Arbuscular
Mycorrhizal Fungi - AMF, and combined Rhizobium + AMF) and three levels of nano-chemical fertilizers
(magnesium, molybdenum, and combined magnesium + molybdenum).

Research findings: The highest oil yield (1515 kg/ha) and protein yield (793 kg/ha) were obtained from the
combined treatment of 100,000 plants per hectare density, simultaneous application of bio-fertilizers (Rhizobium
and AMF), and nano-chemical fertilizers (magnesium and molybdenum). Furthermore, the application of AMF
along with molybdenum nano-fertilizer at the density of 83,333 plants per hectare significantly increased the oleic
acid content of the oil to 58.51%.

Conclusion: In general, employing a density of 100,000 plants per hectare along with seed inoculation using a
combination of Rhizobium and AMF and foliar application of molybdenum nano-fertilizer is recommended as an
effective strategy for improving the quantitative and qualitative yield of peanuts under similar climatic conditions.

Keywords: Fatty acids, Magnesium, Molybdenum, Mycorrhizal fungi, Oil yield, Peanut, Planting density,
Rhizobium
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