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Rare earth elements (REEs) include elements in the Periodic Table from lanthanum to lutetium that share chemical 
properties related to a similar external electron configuration. REEs enriched fertilizers are currently used in China from 
1980’s for soil and foliar applications to enhance seed germination, root growth, chlorophyll content, plant resistance 
(Guo, in Rare Earth Elements and Their Applications, Metallurgical Industry Press, 168-181, 1995). Although 
beneficial effects on crops are not demonstrated, application of about 3.400 tons REEs over millions hectares of arable 
lands in 2001 is reported (Source: China Rare Earth Information Center, Baotou, Inner Mongolia, China). A number of 
physiological responses have been reported in plants including faster development, larger roots, greener foliage, better 
fruit colour in different species (Brown et al., in Handbook on the physic and chemistry of rare earth, Elsevier, 13, 423-
452, 1990) but results of field trials and laboratory studies are still contradictory and inconsistent. Chen et al. reported 
growth stimulation of tobacco seedlings induced by lanthanide chloride (Chen et al., Biological Trace Elements, 79, 
169-176 2001), while Hu et al. describe damages in seedlings of Triticum aestivum after exposure to La and Ce (Hu et 
al, Chemosphere 48, 621-629, 2002). In addition, Hu et al. reported that La and Ce interfered with essential nutrients 
and disturbed mineral nutrition of the plant. On the opposite, Fashui reported that the treatment of aged seeds of rice 
enhanced germination and promoted the activity of catalase, superoxide dismutase and peroxidase enzymes involved in 
the scavenging of free radicals (Fashui et al., Biological Trace Elements, 75, 205-213, 2000). In this work, the effect of 
treatment with lanthanum nitrate and of a mix of different rare earths (La, Ce, Pr, Nd) nitrates (REE nitrate) on the 
germination of Triticum durum Desf. var. “Trinacria” was investigated. In a first test, seeds were soaked in either 
lanthanum or REE nitrate solutions at concentrations ranging from 0.001 mM to 10 mM for 2, 4 and 8 hrs, then allowed 
to germinate in Petri dishes at 20°C in the dark. Germination data were recorded for six days. In a second test, rows of 
seeds were placed onto germination papers wet with either lanthanum or REE nitrate solutions at concentrations ranging 
from 0.001 mM to 10 mM. Wet papers were then rolled with the seeds in and placed vertically onto trays full of the 
corresponding solutions at 20°C in the dark. After 6, 9 and 12 days both coleoptile and root lengths were measured. 
Treatments with only MilliQ water or potassium nitrate solutions at concentrations ranging from 0.003 mM to 30 mM 
were made as controls. Data were analysed using SAS Program. Assays of the main antioxidant systems involved in the 
reactive oxygen cell detoxification were also performed on root and coleoptiles of etiolated seedlings after 12 days 
exposition. Results from germination tests indicate that, although no effects were observed on the mean germination 
time, exposition of seeds either to La and to REE nitrate solutions strongly reduces seedling root growth at 
concentrations higher than 1 mM after six days exposition, compared to controls. Coleoptile growth was also reduced 
following exposition to concentrations higher than 10 mM after six days. Preliminary results from enzymatic tests show 
some changes in the ascorbate metabolism and in the activities of the enzymes (ascorbate peroxidase, catalase and other 
peroxidases) involved in the elimination of hydrogen peroxide in plant cell. 
 
 




