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Effect of mesoporous silica nanoparticles on Cd accumulation in rice

WU Ying-ben', LIU Jian-ho>, HE Yue-lin', CHEN Wei', XU Li-juan', WANG Zhen' (1. Hunan Province Microbiology
Institute, Changsha Hunan 410009; 2. State Key Laboratory of Chemo/Biosensing and Chemometrics, Hunan University,
Changsha Hunan 410082 )

Abstract: The effects of mesoporous silica nanoparticles ( MSN) on the Cd accumulation in rice were investigated by pot
experiments. The results showed that MSN significantly increased the pH of soil solution and inhibited Cd bioavailability. Soil
available Cd concentration in soil decreased by 63.07% , 81.30% and 93.02% under the 0.5% , 1.0% and 2.0% MSN
treatments, respectively. MSN significantly reduced the Cd content in rice grain. The Cd content of fresh rice sample de-
creased from 0. 363 mg/kg to 0. 045 5 mg/kg, 0.032 5 mg/kg and 0. 020 7 mg/kg under the 0.5% , 1.0% and 2. 0% MSN
treatments, respectively. The Cd content in all rice grain met the edible standards. It was concluded that MSN could be used
to restore Cd contaminated soil.

Key words: mesoporous silica nanoparticles; rice; cadmium pollation soil

[ 355 129 7]

of shoot increased by 71. 8% ~143.0% . However, application effect of different K-bearing materials varied, the treatment
of citrate acid-soluble potassium fertilizer was the best, followed by the straw ash and KCI treatment compared with CK treat-
ment. Additionally, potassium use efficiency in treatments of the citrate acid-soluble potassium fertilizer, straw ash and KCI
treatments was significant higher than those of Si-Ca-K fertilizer and straw. Besides, effects of the type of K-bearing materi-
als on soil potassium supply were different, the KCl treatment and straw ash treatment had the higher soil available K and
citrate acid-soluble potassium fertilizer had the higher soil slowly available K than the others after the oilseed rape harvest sig-
nificantly. The results showed that the straw ash and citrate acid-soluble potassium fertilizer had the same effect of applica-
tion with potassium chloride under the same potassium nutrient supply.

Key words: K-bearing material; winter oilseed rape; yield; potassium uptake; soil K status
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