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Abstract

Background and Objective: In the conventional agricultural systems, the excessive use of chemical inputs
increased the agricultural productivity, but long-term use of chemical fertilizers led to reduce nutrient use
efficiency, water and soil pollution, soil erosion, mineral depletion, and soil acidification. To reduce the
negative consequences of chemical fertilizers, the development of sustainable agricultural systems including
the application of green and organic fertilizers has been considered. Generally, the objective of this research
was evaluate the effect of different soil fertility methods on the quantitative and qualitative traits of rapeseed
(Brassica napus L.).

Material and Methods: A field experiment was carried out based on a randomized complete block design
(RCBD) with 8 treatments and three replications in two successive stages in the Miandoab city, Iran during
2019 and 2020. Treatments included control (without fertilizer application), chemical fertilizer (CF), barley
monoculture (B), pea monoculture (P), 75% P+ 25% B, 50% P+ 50% B and 25% P+ 75% B and vermicompost.
The first stage consisted of the cultivation of barley (Hordeum vulgare L.) and pea (Pisum sativum L.) in pure
and mixed cropping form as green manure and then returning them to the soil. In addition, the second stage
was the cultivation of rapeseed. Traits such as plant height, number of pod per plant, number of grain per pod,
1000 grain weight, grain yield, biological yield, harvest index, oil content, and compositions were measured.

Results: The results showed all studied traits except harvest index were significantly affected by different
fertilizer sources. The highest number of grain per pod, 1000 grain weight, seed, and biological yield of
rapeseed were obtained with the application of chemical fertilizer without significant difference with a green
manure of 50% P+ 50% B. In addition, the maximum oil content and yield were obtained in green manure of
50% P+ 50% B followed by 75% P+ 25% B. Chemical analysis of the rapeseed oil demonstrated that in all
treatments, oleic acid, linoleic acid, and palmitic acid were the main dominant components. So that, the highest
(92.43%) and lowest (83.37%) of oleic acid were achieved in 50% P+ 50% B and control treatments,
respectively. Also, the highest of (6.07%) linoleic acid was observed in vermicompost treatment. While the
highest percentage of palmitic acid (92.43%) has belonged to green manure treatment of 25% P+ 75% B.
Generally, the maximum (92.61%) and minimum (88%) of unsaturated fatty acids were achieved in 50% P+
50% B and 25% P+ 75% B green manure treatments, respectively.

Conclusion: Considering that the greatest amount of soil nitrogen, phosphorus and potassium were obtained
by application of 50% P+ 50% B green manure. Therefore, the highest rapeseed oil content, seed oil yield, and
unsaturated fatty acids were obtained in this treatment. As a result, 50% barley + 50% pea green manure treatment
can be suggested as a sustainable strategy for rapeseed cultivation in Miandoab plain.
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