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Combined effect of red elemental nano selenium particles and sugar treatment in the phothosynthetic system of tobacco tissue culture

 
Basis on previous experiments the red elemental selenium (nanoSe) is proved to be more tolerable selenium form than the selenate (Se) in tobacco tissue culture. The nanoSe in higher concentration range (50 - 100 mg L-1) didn’t show any toxic symptoms moreover it stimulated the organogenesis and inhibited the appearance of vitrification in case of tobacco. However selenate was tolerated in a range between 0-10 mg L-1 but it had inhibitory effect above this concentration. Considering the stimulating effect of nanoSe in tobacco organogenesis the aim of present work was to study if nanoSe can influence the tobacco photosynthesis system in vitro compared to selenate. At the same time two sucrose concentrations were applied in the cultures because of higher sugar content of media could modify the photosynthetic activity of plants.The chlorophyll content of regenerated plants was determined by spectrophotometric method. Both Chl a and b content decreased significantly treated by 10 mg L-1 selenate in case of 2% sugar content of medium. However in case of 100 mg L-1 nanoSe both Chl a and b content increased slightly independently of the sugar concentration. The fast chlorophyll a fluorescence transient was measured in dark adapted tobacco to determine the efficiency of photosynthetic pigment system. The OJIP curve obtained during measurements provided the basis of Fv/Fm ratio calculating. The Fv/Fm refers to the maximum portion of absorbed quanta which is used in photosynthesis in reaction center of photosystem II. The results showed that sucrose even in 2% of medium didn’t impede the photosynthetic activity of tobacco culture. Comparing the two forms of selenium the nanoSe (100 mg L-1) had no significant effect but the selenate (10 mg L-1) decreased the Fv / Fm ratio regardless the sucrose concentration of media. Circular dichroism spectroscopy measurement was used to study the molecular organization of pigment systems of tobacco tissue culture. The Psi-type curves obtained during the CD measurement show changes in highly organized chiral macro-units, such as ultrastructure of chloroplasts. In our study slightly difference was found in the psi-type spectrum of nanoSe (100 mg L-1) treated tobacco plants compared to the control. In contrast 10 mg L-1 selenate treatment altered markedley both shape and signal intensity of the psi-type curves in range of both red and blue light, which referred to the significant changes in the structure of chloroplasts.



