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Study of the effects of lead and vermicompost application on morphological traits in the aerial

parts of spinach (Spinacea oleracea L.)
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Abstract

The aim of the present study was to evaluate the effects of different levels of lead and vermicompost on the

growth and morphological characteristics of spinach. The experiment was carried out as a factorial
experiment in a randomized complete block design with four replications under controlled greenhouse

conditions. The experimental treatments included lead at two levels (0 and 300 mg/kg soil) and
vermicompost at three levels (0, 5, and 10 vol%). The results indicated a significant decrease in the traits

of shoot dry weight, leaf number, plant height, leaf area, and chlorophyll index under the influence of lead
application. The greatest decrease was observed in leaf area (40.3%). The application of vermicompost,

especially at the 10% level, significantly improved these traits and increased shoot dry weight (27.67%).
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Also, vermicompost somewhat moderated the negative effects of lead toxicity in the 5 vol% vermicompost
treatment. Also, adding vermicompost at a volume of 10% at a level of 300 mg/kg of lead failed to eliminate
the negative effects of lead, which could be due to the increased mobility of lead in the presence of organic
matter. Overall, this study showed that at high concentrations of lead, adding organic matter (vermicompost)
is unable to neutralize the adverse effects of lead.

Keywords: Soil pollution, heavy metal toxicity, organic fertilizer, vermicompost



