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Abstracts Fluoride (F) pollution is a serious environmental 
problem in some areas of China, but it has yet to be 
reported in a soil–water–plant system in Shihezi, 
Xinjiang. This study was undertaken to investigate the 
distribution and migration rule of F in soil, water, and 
plants, and to evaluate F pollution of soil. Results 
showed that the average concentration of total F (T-F) 
in the topsoil in the northwest, north, and southeast of 
Shihezi was higher than the national average T-F (478 
mg/kg), while it was lower in southwest. The highest T-F 
contents of the soil profile were detected in the depth 
of 20 cm. The F content in groundwater in the 
northwest region was higher than the GB/T 14848–93 
(1.0 mg/L), whereas the F contents in other water 
samples were within the standard. The F contents 
(1.75−2.81 mg/kg) in plant leaves were higher than the 
food limits (1.0 mg/kg). The obtained comprehensive 
pollution index of the soil was 1.86, which means a mild 
concentration of F in Shihezi. This research has 
reference value for the study of F pollution and 
comprehensive control in the northwest oasis with the 
typical arid and saline conditions. 
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Abstracts Soil fluoride (F) and cadmium (Cd) pollution are of great concern 

in recently years, due to the fact that considerable amounts of 
wastewater, gas and residue, containing F and Cd, have been 
discharged into the environment through ore smelting. Soil F 
and Cd contamination may result in their interaction in soil and 
plant, which affects their fractionation distribution in soil and 
accumulation in oilseed rape. Oilseed rape, which is widely 
planted and consumed as a popular vegetable in arid and semi-
arid land of northwest China, has been believed to a 
hyperaccumulator for Cd. However, there is limited information 
about the accumulation, interaction and fractionation of F and 
Cd in soil-oilseed rape system under F-Cd stresses. A pot-culture 
experiment, with single (F or Cd) or double elements (F-Cd) 
being added to soil, was carried out study the accumulation, 
interaction and fractionation of F and Cd in sierozem and oilseed 
rape. We found that soil F applications increased the contents of 
Cd in exchangeable fraction (EX-Cd), the bound to carbonate 
fraction (CAB-Cd) and the bound to iron and manganese oxides 
fraction (FMO-Cd) in soil and also increased plant Cd 
accumulation. Therefore, we suggest that the permitted level of 
F should be confined within soil quality standards for farmland 
of China in order to upset the effect of high F concentration on 
bioavailability of soil Cd. However, soil Cd applications showed 
negative effects on the content of F in water soluble fraction 
(Water-F), hence decreased plant F accumulation. A better 
understanding of the accumulation, interaction and 
fractionation of F and Cd in sierozem-oilseed rape system are of 
great importance for environmental protection and for human 
health. The present study may serve as a basic understanding of 
the accumulation, interaction and fractionation of F and Cd in 
sierozem-oilseed rape system, and provide a suggestion for the 
environmental management. 
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Abstracts 
 

Fluoride (F-) contamination in groundwater has been recognized as a 
serious problem worldwide. It is estimated that more than 200 
million people from 25 countries are under the dreadful fate of 
fluorosis, among them India and China are the two worst affected 
countries In India 62 million people (including 6 million children), 
suffer from dental, skeletal or non-skeletal fluorosis because of 
consumption of fluoridecontaminated water. Rajasthan is one of the 
most affected states with fluoride concentration in the range of 0.1-
14 mg L-1. The source of fluoride in soil and water is predominantly 
geogenic and released by weathering of fluoride containing minerals 
such as fluorite and fluorapatite, while anthropogenic sources 
include brick industry, aluminium smelters and use of phosphatic 
fertilisers. The geochemistry of fluoride is mainly governed by two 
processes i.e. enrichment and leaching. Fluoride mobility in soil is 
highly dependent on the soil’s sorption capacity, which varies with 
pH, salinity and types of sorbents present in soil. In general, fluorine 
present in soil as minerals, adsorbed on clay and oxy-hydroxides, 
while a few amount is present as dissolved form in soil solution. 
Fluoride normally enters the human body through water, food, 
industrial exposure, drugs, cosmetics etc. The fluoride levels of food 
depend upon the nature of soil and quality of water used for 
irrigation and thus varies from place to place. Prosopis julifora is a 
hyper-accumulator of F- and has potential to remediate fluoride 
contaminated soils (Baunthiyal and Sharma, 2012). Fluoride ion 
concentration in drinking water can be easily detected by ion 
selective electrode. Various defluoridation techniques have been 
developed to reduce the fluoride content to the desired level 
including principally membrane and adsorption processes (Amor et 
al., 2001). Different bio-sorbents such as chitosan coated silica 
(Krishnaiah et al., 2009) stalks of sorghum and canola are efficient in 
removal of fluoride from water. Apart from these technical 
approaches awareness among the people needs to be created for 
prevention from fluoride health hazards. 
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Abstracts 
 

Fluoride can either inhibit or enhance the growth of 
aquatic macrophytes, depending upon fluoride 
concentration and exposure time. To investigate fluoride 
toxicity, the submerged plant Hydrilla verticillata was 
treated with various concentrations of fluoride (F) (0, 10, 
20 and 40 mg/L) for different lengths of time (7, 14, 21 and 
28 days). At exposure to 10 mg/L F, the content of 
chlorophyll, protein and carbohydrates content increased 
in leaves of H. verticillata and the activity of guaiacol 
peroxidase (POD) and superoxide dismutase (SOD) slightly 
increased in plants compared with the control. When 
fluoride concentration increased to 20 mg/L, the toxic 
effect generated by fluoride led to a reduction of 
chlorophyll, protein and carbohydrates in H. verticillata, 
but the activity of guaiacol peroxidase and superoxide 
dismutase and the amount of ascorbic acid (AsA) and 
glutathione (GSH) was enhanced significantly. As the 
concentration of fluoride at 40 mg/L continued for a long 
period, these physiological parameters showed a sharp 
decrease, and inactivation was observed in H. verticillata. 
These results suggested that a certain concentration of 
fluoride induced antioxidant response and excess fluoride 
induced metabolism imbalance and oxidative damage in H. 
verticillata. 
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