sl audnsn 5iglisE” b i g (65)9liS > (imgs (cole s
e Varr

e VWYY @loio VFee Jlo / F o)loud ¥V als

Effect of Conservation Tillage and Irrigation Methods on Energy Use and Greenhouse Gas
Emissions during Wheat Production

Sadegh Afzalinia™, Sayed Mansour Alavimanesh?, Mashallah Zare?

Received: October 5, 2020 Accepted: February 25, 2021

1-Assoc. Prof., Dept. of Agricultural Engineering Research, Fars Research and Education Center for
Agriculture and Natural Resources, AREEO, Shiraz, Iran.

2-Researcher, Dept. of Agricultural Engineering Research, Fars Research and Education Center for
Agriculture and Natural Resources, AREEO, Shiraz, Iran.
*Corresponding Author Email: sja925@mail.usask.ca

Abstract

Background & Objective: Tillage and irrigation methods may affect energy use and greenhouse gas (GHG)
emissions in production process of agricultural products. Effect of tillage and irrigation methods on energy
indices, GHG emissions, and GHG emissions intensity during irrigated wheat production in Fars province was
evaluated in this research.

Materials and Methods: This research was conducted in the form of a split plot experimental design with
nine treatments and three replicates. Main plots were surface irrigation, tape drip irrigation, and sprinkler
irrigation. No-till, reduced tillage, and conventional tillage were considered as sub plots. Energy indices, GHG
emissions, and GHG emissions intensity were determined.

Results: All energy indices were significantly affected by irrigation methods, but tillage methods only had
significant effect on input and output energies. Tape drip and sprinkler irrigation reduced input energy
compared to the surface irrigation by 30.5 and 14.8%, respectively, and tape drip irrigation had the highest
energy productivity (0.214 kg.Mj?). Conventional tillage had the highest input and output energies, while the
minimum input and output energies were related to the no-till. Tape drip and sprinkler irrigation methods
reduced the total GHG emissions compared to the surface irrigation (21.3 and 34.3%, respectively), but
conservation tillage did not significantly decrease the total GHG emissions compared to the conventional
tillage. Electricity for pumping irrigation water had the highest share in total energy use and GHG emissions.

Conclusion: Therefore, using pressurized irrigation methods especially tape drip irrigation in wheat
production process would significantly reduce energy use and GHG emissions.
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