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Abstract

Project Code: TRG6180007

Project Title: Competition of Ca, Mg, Mn on Reduction of Cd Uptake and Translocation in Rice

Plant though Transporter

Investigator: Chairat Treesubsuntorn, Pilot Plant Development and Training Institute, King

Mongkut’s University of Technology Thonburi

E-mail address: chairat.tre@kmutt.ac.th

Time: 1 Year

Cadmium (Cd) accumulation in rice has been serious issue. Supplement Ca into
hydroponic condition can effectively inhibit Cd uptake and translocation. This study
aimed to apply Ca in various forms (Ca acetate and CaCl2) and concentration to reduce Cd
concentration in rice and propose the possible mechanism by which Ca acts to control the Cd
concentration in rice. The results showed that supplementation of Cd-contaminated soil with Ca
acetate reduced the Cd concentration in rice after exposure for 7 days in both hydroponic and soil.
The possible involvement of the auto-inhibited Ca2+-ATPase (ACA) gene acts to control the
primary signal of the Cd stress response. The messages from ACA3 and ACA13 tended to up-
regulate low-affinity cation transporter (OsLCT1) and down-regulate Cd uptake and the Cd
translocation transporter, including natural resistance-associated macrophage protein 5 (Nramp5)
and Zn/Cd-transporting ATPase 2 (HMA2), which resulted in reducing the Cd concertation in rice.
After cultivation for 120 days, the application of Ca acetate into Cd-contaminated soil inhibited Cd
uptake in rice. Increasing the Ca acetate concentration in the soil lowered the Cd concentration in
rice shoots and grains. Moreover, Ca acetate maintained the rice productivity and quality while

both aspects decreased under Cd stress.
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