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Abstract

Background and Objectives: Efficient energy use is one of the key components of sustainable agriculture.
Increasing the energy use efficiency requires a reduction in energy inputs without negatively affecting the crop
yield. Optimal crop management can play a significant role in reducing energy consumption. The present study
was performed to evaluate the effects of tillage, planting method and nitrogen (N) amounts on the energy
indicators of rapeseed (Brassica napus L.) production in paddy fields.

Materials and Methods: The experiment was designed as a split factorial arrangement based on a randomized
complete block design with three replications at research field of Rice Research Institute of Iran in Rasht during
two cropping seasons of 2016-2018. The conventional tillage, minimum tillage, and no-tillage methods were
considered as the main plots and two planting methods of direct seeding and transplanting, and the amounts of
0, 100, 200, and 300 kg. ha-1 of pure N as factorial in subplots. For accurate analysis of the energy used and
to evaluate the share of each input in the total energy consumption, the energy input was divided into direct,
indirect, renewable, and non-renewable energies. Energy indices included energy use efficiency (EUE), energy
productivity (EP), specific energy (SE), and net energy (NEG).

Results: The results showed that the studied factors had significant effects on the grain yield of rapeseed and
energy indices. In most experimental treatments, the N fertilizer and diesel fuel showed higher share
percentages in rapeseed production than the other energy inputs. The treatments with no N fertilizer had the
lowest net energy due to their low grain yield. This emphasizes the importance of using an optimal level of N
fertilizer to successfully produce rapeseed. In all experimental treatments, non-renewable energy showed a
much higher share than renewable energy. The no-tillage and minimum tillage were found to be superior to
the conventional tillage due to higher EUE and EP. The treatments of conventional tillage with 300 kg. ha-1
of N in both planting methods had the highest energy input (>38000 MJ. ha-1) due to more consumption of
diesel fuel and nitrogen.

Conclusion: The treatment combination of minimum tillage at 100 kg. ha™! of N in both planting methods due
to high energy consumption efficiencies, as sustainable options could be recommended for rapeseed cultivation
after rice harvesting in paddy fields of Guilan province.
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