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Abstract 
The effect of various concentrations of three species of cerium was studied on seed germination and early 

seedling growth of Triticum aestivum L. Seeds were germinated on moist filt 
2.5, 12.5 and 62.5 Hg g' cerium as cerium chloride, cerium sulphate and cerium nitrate and observations 
were made on seed germination, shoot- root length, fresh and dry weight. Lower concentrations of cerium 
species significantly increased shoot-root growth and relative yield of seedlings. Higher concentrations 
(12.5 and 62.5 Hg g) proved to be toxic for seedling growth. The root growth was affected more adversely 
than shoots. Though germination speed was affected, ultimate germination was always 100 %. The results 
of this study indicate that low levels/ concentrations of cerium are beneficial for the test plants. 

papers added with 0.1, 0.5, 
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Rare earth elements (REEs) include 17 elements in the 
Periodic system with scandium (21), Yttrium (39) and 
lanthanides (57-71). These REEs frequently occur 
together in rare earth minerals and have similarities in 

ionic radii and physical/ chemical activities (h 
1984). Lanthanum (La) and Cerium (Ce) are the main 
components of commercial REEs micro fertilizer and 
are widely used in China since 1970s. Lanthanum and 
Cerium belong to the group of light rare earth elements 
because of their atomic mass lower than 153 amu. 

namely, Cerium(1I) chloride [CeCl.7H,0], Cerium(IV) 
sulphate [Ce(S04)2.4H,O] and Cerium (11l) nitrate [Ce 

(NO).6H,0] taken in triplicate. The different 

concentrations of Ce were prepared separately by taking 
corresponding amount of different cerium species 

(Calculated on the basis of their molecular weights). 
Solution without added Ce constituted the control. 

derson, 

Experiments were set up during the month of December 
(Room temperature, 20-22'c). Seed germination was 
noted after every one hour and percent germination was 

calculated. Germination was considered as complete Studies suggest that the application of lanthanum and 
cerium as micro fertilizer can enhance plant growth and 

results in better crop production/ fruit yield. However, a 
general requirement by crop plants for lanthanum and 

cerium has not yet been established. Moreover, there are 

conflicting results (Diatloff et al., 1995) regarding the 
effects of REEs on plant growth and development. This 
is probably due to the effect of factors such as soil pH, 
soil chelates and the available level of fertilizers. Fashui 
et al. (2003) reported that La(NO)J could enhance the 
germination rate, germination index, seedling growth 
and seedling dry weight of aged rice seed at 500ug/mL.

when radicle was visible. 

After 14 days treatment seedlings were harvested, 
washed with distilled water, cut into shoots and roots, 
and shoot and root length and shoot-root fresh weight 
recorded. Plants were dried at 80° C in an oven for 48 
hours and weighed for dry weight of shoots and roots. 

Results and Discussion 

Keeping the above in view experiments were undertaken 
to study the effects of two REEs namely, Lanthanum 
(La) and Cerium (Ce) on seed germination and early 

seedling growth in wheat (Triticum aestivum L.). The 

results on the effect of cerium are being presented here. 

Conflicting results on the effect of La and Ce on 
different crops have been reported. Positive effect of 
Lanthanum and Cerium treatments on seed germination 
and seedling growth of aged rice seeds have been 
observed (Fashui, 2002; Fashui et al. 2003). However. 
Hu ef al. (2002) have observed an inhibition in root 
elongation and reduction in dry weight of roots and 
shoots in 7. aestivum secdlings following lanthanum and 
cerium treatments. Further, toxic effects of cerium and 

Materials and Methods 

Sceds of Triticum aestivum L. (Var. RAJ-4037) were 
selected for uniformity. In each Petri dish 12 certified 
uniform sized seeds were kept on filter paper rinsed with 
freshly prepared solution of various concentrations (0.1, 
0.5, 2.5, 12.5 and 62.5 ug g') of different Ce species 

lanthanum on root growth in corn and mungbean 
(Diatloff et al. 1995) as well as an inhibition of root 
elongation in Barley (Vanstevinck et al. 1976) have also 
been reported.

d'Aquino et al. (2009) observed that seed presoaking for 
two and four hours with lanthanum and with a mixture 
of different REEs at low concentrations has no effects 
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on the germination of Triticum durum seeds, whereas 
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Fig. 2: Effect of various concentrations of cerium as cerium sulphate on seed germination of T. aestivum over a pe- riod of 16 hours. 

higher concentrations inhibited seed germination. lanthanides. Diatloff et al. (1995) observed stimulatory effects of cerium on root growth of corn at a 
concentration of 0.63umol/l. 

Cerium has also shown marked effect on the cell 
metabolism of Chinese pine seeds with increased 
germination rates as well as seedling's heights and 
weights (Guo and Denkui, 1998). Tang and Tong (1988) 
demonstrated that low concentrations of 0.05 I mg/l Ce increased the radicle growth of Chinese cabbage while high concentrations of rare carths ( 10 mg/l) prevented root yield. Chen et al. (2001) have reported stimulation in growth of tobacco seedling treated with 

Different species of cerium have shown different effects 
on seed germination. In cerium nitrate, germination (Fig. 3) started after 9 hours and 100 % germination was 
achieved after 14 hours. In cerium chloride and cerium 
sulphate, germination started (Fig.I and 2) after a period 
of 11 hours and 50 % germination was achieved after 12 
hours. In almost all treatments except the higher ones 
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