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Abstract

Mercury (Hg) uptake by plants imposes harmful effects on plants and aggravate pro-
blems in food security. However, arbuscular mycorrhizal (AM) fungi can enhance plant
tolerance to various environmental stresses, yet Hg-plant-AM fungi interactions are poorly
understood. In this study, Medicago truncatula was used as a test plant to examine the
effects of Hg and AM inoculation (Rhizophagus irregularis) on mycorrhizal colonisation,
mycorrhizal function (Phosphors as an indicator), plant growth, and Hg accumulation bo-
th in roots and shoots. In addition, Zn nutrient uptake and two Zn transporters (MtZIP2
and MTZIP6) were considered to reveal whether AM inoculation influence the root Hg
uptake by regulating the Zn transporters. The results showed a negative effect of Hg on
mycorrhizal colonisation. However, AM inoculation significantly improved plant P nutrient
uptake irrespective of Hg. Besides, both Hg and AM inoculation had negative effects on
plant growth, whereby Hg only inhibited the root growth, while AM inoculation reduced
both roots and shoots biomass. Results also showed that inoculation with R. irregularis
significantly reduced shoot Hg concentrations in Hg-polluted soils, but no effects on root
Hg accumulation. Furthermore, R. irregularis significantly up-regulated root Zn transpor-
ters irrespective of Hg concentrations. These results suggest that Hg uptake by roots may
leverage another pathway instead of Zn pathways. More importantly, our results suggested
that the significant reduction of shoot Hg accumulation by R. irregularis can be a promi-
sing way for safe production of plants in Hg-polluted soils, although other plants and AM
species, as well as field experiments should be further proved.
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