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Abstract       It was studied the influence of sodium selenite (5 ppm Se, 10 
ppm Se) on the biometric parameters (height and biomass) of germinated 
wheat, barley and oat. The study was made on germinated wheat, Lovrin 34 
variety, barley (Sistem variety) and oat (Lovrin 1 varietie). The results showed 
the folowing: the height of wheat seedlings was insignificantly (p>0,05) 
directly correlated with sodium selenite doses; the barley seedlings height  
was not influenced by sodium selenite dose and the oat seedlings height 
was insignificantly (p>0,05) negatively correlated with Se dose. The 
results regarding the influence of Se on the biomass of seedlings cereals 
showed that for winter wheat, the biomass was insignificantly (p>0,05) directly 
correlated with Se dose. For barley seedlings, increasing the Se dose, produce 
an insignificant(p>0,05)  increase of biomass.The  direct correlation between 
oat seedlings biomass and sodium selenite was significantly(p<0,05).   
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Wheat germs are the embryo of seeds, rich in protein, 

fiber, polyunsaturated fats, vitamin E, vitamin B1, B2, 

B6, phosphorus, zinc, thiamine, magnesium and 

pantothenic acid. Considering the large number of 

essential nutrients from the cereals germs, they bring 

many benefits to our health. The germs contains a high 

amount of natural antioxidants (11). 

Seedlings are growing from germs. Sprouted 

grains are thought of as having exceptional nutritive 

value. Sprouting of grains causes increased enzyme 

activity, a loss of total dry matter, an increase in total 

proteins, a change in aminoacyds composition, a 

decrease in starch, increases in sugars, a slight increase 

in crude fats and crude fibers, and slightly higher 

amounts of certain vitamins and minerals(8,12). 

It is known that Se is  necessary for sustaining 

life and it is essential for physiological functions and 

ist importance for animal and vegetal organism is 

recognized (1,2,3,4,5,6,7,9).  

Among the benefits of Se fortification is 

mentioned the increasing levels of another bioactives 

substances(cholorophil, xantophil, C vitamin(10,13).  

 

Material and Method 

 
Seedlings were obtained by germinating of wheat seeds 

in the presence of sodium selenite (Na2SeO3). For 

germination were used textile germination beds. 

Application of sodium selenite solution and distilled 

water it was made 24 in 24 hours and equal volumes 

for all lots of the same species, seedlings benefit from 

the same environmental conditions (temperature, 

humidity, light).  

We had eight groups , two  witness (M and M’) and six 

experimental (E) for each culture(Table 1). 

Table1 

Control and experimental groups of wheat, barley and oat 

Group  
WHEAT BARLEY OAT 

Variant  Variant Variant 

Control 
M1 (distilled water) M2 (distilled water) M3 (distilled water) 

M’1 (potable water) M’2 (potable water) M’3 (potable water) 

Experimental  

Ex.5-x.6 (sodium selenite) 
E1.5 (5 ppm Se) E2.5 (5 ppm Se) E3.5 (5 ppm Se) 

E1.6 (10 ppm Se) E2.6 (10 ppm Se) E3.6 (10 ppm Se) 

 

For every type of cereal we germinated 100 

seeds. Application of  sodium selenite solutions and 

distilled or potable water it was made 24 in 24 hours 

and equal volumes for all lots of the same species, 

seedlings benefit from the same environmental 

conditions (temperature, humidity, light).   The 

experiment took place for 14 days, then we evaluated: 

the humidity, the biomass and the  height of 

germinated wheat, barley and oat. 
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The biometric evaluation of germinated 

wheat, barley and oat consecutive selenium compounds 

treatment is presented in Figure 1. For the biomass 

evaluation we counted the plants than we weighted the 

vegetal material and we calculated the rapport between 

biomass(in grams) and numbers of plants. 

  

 

   
Fig. 1 – Biometric evaluation of germinated seeds 

                

Results  

 
The results regarding wheat, barley and oat seedlings mean height(cm) obtained by seeds germination in the 

presence of sodium selenite are presented in Table 2 and 2-4 Figures. 

Table 2 

Wheat, barley and oat seedlings mean height (cm) 

 Group x±Sx D.S. 
Minimal 

values 

Maximal 

values 

Confidence level 

95% 

W
H

E
A

T
 M1 (distilled water) 10,06±3,16 5,48 6,9 16,4 13,62 

M’1 (potable water) 11,50±2,10 3,63 9,3 15,7 9,03 

E1.5 (5 ppm Se) 9,13±0,68 
ns ns’

 1,18 8,4 10,5 2,94 

E1.6 (10 ppm Se) 9,56±0,91 
ns ns’

 1,58 8,2 11,3 3,93 

B
A

R
L

E
Y

 M2 (distilled water) 7,70±0,76 1,32 6,7 9,2 3,28 

M’2 (potable water) 6,93±0,16 0,28 6,6 7,1 0,71 

E2.5 (5 ppm Se) 7,80±0,64 
ns ns’

 1,11 6,8 9,0 2,76 

E2.6 (10 ppm Se) 7,80±0,40 
ns ns’

 0,7 7,1 8,5 1,73 

O
A

T
 

M3 (distilled water) 8,10±1,45 2,51 6,6 11 6,24 

M’3(potable water) 9,26±0,43 0,75 8,5 10 1,86 

E3.5 (5 ppm Se) 8,00±0,76 
ns ns’

 1,32 7,0 9,5 3,28 

E3.6 (10 ppm Se) 7,56±1,11 
ns ns’

 1,93 6,4 9,8 4,8 
s – significant comparative with M, p<0,05; s’ significant comparative with –M’, p<0,05; 

ns – insignificant comparative with M, p>0,05; ns’ – insignificant comparative with M’, p>0,05. 
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Fig. 2 –Wheat seedlings height(cm) dynamics  
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Fig. 3 – Barley seedlings height(cm) dynamics  
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Fig. 4 – Oat seedlings height(cm)  dynamics  

 
Wheat, barley and oat seedlings  biomass obtained by seed germination is presented in Table 2 and Figures 5-7.  

 

Table 3 

Wheat, barley and oat seedlings biomass  
 

Group 

X±Sx  

biomass 

(weight in grams/number of wet 

plants) 

(biomass/water)x100 

(biomass of dry substance) 

W
H

E
A

T
 M1 (distilled water) 0,163±0,05 0,1958±0,02 

M’1 (potable water) 0,165±0,07 0,2008±0,03 

E1.5 (5 ppm Se) 0,168±0,06 ns ns’ 0,1996±0,06 ns ns’ 

E1.6 (10 ppm Se) 0,171±0,04 ns ns’ 0,1993±0,05 ns ns’ 

B
A

R
L

E
Y

 M2 (distilled water) 0,208±0,06 0,2447±0,03 

M’2 (potable water) 0,212±0,03 0,2510±0,02 

E2.5 (5 ppm Se) 0,213±0,05 ns ns’ 0,2506±0,06 ns ns’ 

E2.6 (10 ppm Se) 0,215±0,05 ns ns’ 0,2499±0,04 ns ns’ 

O
A

T
 

M3 (distilled water) 0,157±0,02 0,1879±0,02 

M’3((potable water) 0,155±0,03 0,1858±0,04 

E3.5 (5 ppm Se) 0,160±0,02 ns ns’ 0,1878±0,02 ns ns’ 

E3.6 (10 ppm Se) 0,170±0,06 s s’ 0,1985±0,04 ns ns’ 

s – significant comparative with M, p<0,05; s’ significant comparative with –M’, p<0,05; 

ns – insignificant comparative with M, p>0,05; ns’ – insignificant comparative with M’, p>0,05. 
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Fig. 5 –Wheat seedlings biomass dynamics  
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Fig. 6-Barley seedlings  biomass dynamics  
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Fig. 7 –Oat seedlings  biomass dynamics  

 
Pearson correlation coefficients  between 

biometric parameters in wheat, barley and oat shoots 

after sodium selenite treatements is presented in Table 

4. We observe that after Se adding in germination 

process, there are positive correlations : 

 for wheat: between germination rate and height ; 

 barley: between germination rate and height; 

 for oat: between biomass and height. 
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Table 4 

Correlations between biometric parameters in wheat, barley and oat shoots after sodium selenite treatment 

 WHEAT BARLEY OAT 

 Germination Biomass Height Germination Biomass Height Germination Biomass Height 

Germination 1   1   1   

Biomass -0,3553 1  -0,9513 1  -0,6987 1  

Height 0,9340 -0,5365 1 0,6792 -0,7906 1 -0,6405 0,1075 1 

 

 

Conclusions 

 
Researches on the biometric parameters of 

winter wheat, barley and oat seedlings in the presence 

of sodium selenite (5 ppm Se, 10 ppm Se) for 14 days 

showed:  

The height of wheat seedlings was 

insignificantly (p>0,05) directly correlated with  

sodium selenite doses (E1.6/E1.5: +4,7%).  

The barley seedlings height  was not 

influenced by sodium selenite dose (E2.6/E2.5: 0%). 

The oat seedlings height was insignificantly 

(p>0,05) negatively correlated, with Se dose 

(E3.6/E3.5: -5,5%).  

For winter wheat, the biomass was 

insignificantly (p>0,05) directly correlated with Se dose 

(E1.6/E1.5: +1,78%). 

For barley seedlings, increasing the Se dose, 

produced an insignificant(p>0,05)  increase of biomass 

(E2.6/E2.5: +0,93%). 

The  direct correlation between oat seedlings 

biomass and sodium selenite was significantly(p<0,05) 

(E3.6/E3.5: +6,25%).  

 

References 

 
1.Aportela-Palacios, A, Sosa-Morales, M.E, Vélez-

Ruiz, J.F. , 2005 - Rheological and physico-chemical 

behavior of fortified yogurt, with fiber and calcium, 

Journal of Texture Studies, Vol. 36, 3, p. 333-349. 

2.Arechiga, C.F., Ortiz, O., Hanson, P.J., 1994 - Effect 

of prepartum injection of vitamin E and selenium on 

postpartum reproductive function of dairy catlle. 

Theriogenology 41, 1251-1258.  

3.ATSDR - Health Consultation, 2003 - Southeast 

Idaho Selenium Project: Selenium in Fish Streams of 

the Upper Blackfoot River Watershed, 

http://www.atsdr.cdc.gov/hac/pha/idahoselenium/ 

isp_toc.html. 

4.Bañuelos, G.S., Meek, D.W., Hoffman, G.J. 1990 - 

The influence of selenium, salinity, and boron on 

selenium uptake in wild mustard. Plant and Soil 127, 

pp. 201–206. 

5.Battin E.E., Perron N.R, Brumaghim Julia L., 2006 -  

The Central Role of Metal Coordination in Selenium 

Antioxidant Activity, Inorg. Chem., 45 (2), pp 499–

501. 

6.Bleys, J., Navas-Acien, Ana, Stranges, S, Menke, A, 

Miller-Edgar, R, Guallar, E., 2008 - Serum selenium 

and serum lipids in US adults, American Journal of 

Clinical Nutrition, American Society for Nutrition, vol. 

88, no. 2, 416-423.  

7.BNF (British Nutrition Foundation), 2001 - Selenium 

and Health, British Nutrition Foundation: London. 

8.Dumbrava Delia-Gabriela, 2008-  Contribuţii la 

studiul, izolarea şi purificarea pigmenţilor carotenoidici 

din produse naturale, Ed. Politehnica, Timişoara. 

9.Dumont, Emmie, Vanhaecke, F., Cornelis, Rita, 2006 

- Selenium speciation from food source to metabolites: 

a critical review, Analytical and Bioanalytical Chemistry, 

Vol. 385, Nr. 7, p. 1304-1323. 

10.Hawrylak B, Szymaska M, 2004 - Selenium as a 

sulphydrylic group inductor in plants, Cell Mol Biol 

Lett. 9(2), p. 329-336. 

11.Moldovan C. et al., 2011- Assessing the level of key 

antioxidants in wheat seedlings consecutive sodium    

selenite treatment, Journal of Agroalimentary 

Processes and Technologies, Vol.17(1), p.58-64.  

12.Moldovan Camelia, 2011- Influenta unor compusi cu 

Zn si Se asupra unor organisme vii si produse alimentare, 

PhD-Thesis., USAMVB Timisoara. 

13.Yao Xiaoqin, Chu Jianzhou, Wang Guangyin, 2008 

- Effects of Selenium on Wheat Seedlings Under 

Drought Stress, Humana Press Inc., p. 283-290. 

 

 

 

 

http://www.atsdr.cdc.gov/

