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W Abstract \

In the present study, the effects of varying levels of nickel and selenium on certain growth and biochemical characteristics
of canola were investigated under hydroponic conditions using a factorial arrangement in a completely randomized design
with four replications. The first factor involved applying nickel to the nutrient solution at three levels (0, 10, and 50 uM)
using nickel sulfate as the source. The second factor consisted of selenium application in two forms: (1) selenium added
to the nutrient solution as selenate at three levels (0, 10, and 20 uM) from sodium selenate, and (2) foliar spraying of nano
selenium at three levels (0, 2, and 5 ppm). The results indicated that exposure to 10 pM nickel did not cause any significant
changes in the measured indicators compared to the control group. However, treatment with 50 uM nickel led to an
increase in nickel accumulation in both the roots and shoots, while it resulted in a reduction in the other traits examined.
Alongside elevated nickel levels, root potassium content also rose. The application of 10 pM selenium and 2 ppm nano
selenium generally moderated nickel toxicity effects. These treatments enhanced root and shoot dry weight compared to
the control group by increasing soluble sugar levels in leaves, boosting potassium retention in roots, reducing electrolyte
leakage percentage, and elevating chlorophyll content. This study demonstrates that selenium enhances canola growth
under nickel stress by increasing leaf soluble sugar and potassium levels. Finally, the application of 10 uM selenium in
the nutrient solution or foliar spraying with 2 ppm nano selenium is recommended for canola cultivation under nickel
stress conditions.
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Table 1. Analysis of variance of nickel (Ni) and selenium (Se) effects on root and shoot nickel and potassium (K) concentration and
root to shoot nickel concentration ratio of canola
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