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Abstract: Canola is consideredas a key agricultural commoditiesof Iran, where the use of growth stimulants in
its cultivation leads to multidimensional improvements in qualitative and quantitative indicators, including
increased yield, enhanced seed oil content, and optimized water use efficiency. Determining the optimal
treatment when multiple effects must be considered simultaneously requires methods beyond conventional
statistical analysis. In such cases, multi-criteria decision-making (MCDM) methods. To achieve this goal, this
experiment was conducted at the Agricultural and Natural Resources Research and Education Center of Ardabil
Province (Moghan) in a randomized complete block design with three replications for one crop year. The
fertilizer treatments were: 1-control, 2-amino acid, 3-humic acid, 4-fulvic acid, and 5-seaweed extract, which
were applied in two growth stages of rosette emergence and flowering. The cultivated rapeseed cultivar was
the open-pollinated Delgan cultivar. Water use efficiency, quantitative yield, and oil percentage were measured
after harvest, and the superior treatment was selected using the TOPSIS technique. The results showed that no
single treatment was superior in all conditions. In the same priority for the evaluation criteria, the order of
precedence of growth stimulants was as follows: humic acid (0.533) > seaweed extract (0.529) > amino acid
(0.537) > fulvic acid (0.526) > control (0.520).Keywords: Drought stress, Multi-criteria decision-making, QOil
percentage, Seed yield, TOPSIS, Water use efficiency.

Keywords: Multi-criteria decision making, oil percentage, grain yield


https://doi.org/10.1007/s10661-025-10145-x
https://doi.org/10.1007/s10661-025-10145-x
https://doi.org/10.1007/s10661-025-10145-x
https://doi.org/10.1007/s10661-025-10145-x
https://doi.org/10.1007/s12665-018-7564-0

