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Effects of red mud mixed with pine needles on growth
of Arundo donax and Ruellia brittoniana
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Abstract: Red mud is a waste residue with strong alkalinity after extracting alumina from bauxite. Due to its huge pro-
duction and high environmental risks, how to remedy it and how to choose suitable plant species are key for ecological
restoration. In this study, we mixed different proportions of pine needles 2%, 4% and 6% (w/w) , with the objective to
study the changes of pH and organic matter content of red mud, and their effects on growth of Arundo donax and Ruellia
brittoniana, two alkali-tolerant species. The results indicated pH of red mud reduced significantly from 11.08 to 9.70 af-

ter 35 d mixture with pine needles, and then leveled off. When the proportions of pine needles increased, pH of red mud
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decreased and organic matter content significantly increased from 6.13 to 17.52 g + kg”'. When grown in pure red mud,

Arundo donax and Ruellia brittoniana died after more than two months. However, they could grow well at amended red

mud (mixed with about 4% pine needles). Compared with limestone soil, Arundo donax had similar biomass and relative

growth rate (RGR) but significantly higher below-/above-ground biomass (B/A) in amended red mud, while Ruellia

brittoniana showed significantly lower biomass and RGR but similar B/A.

Key words: red mud, amendment, pine needles, Arundo donax, Ruellia brittoniana, growth
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