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Abstract:

Dianthus barbatus is an herbaceous annual ornamental plant with fragrant flowers usually used as
bedding plant or cut flower. Water resources limitation, low rainfall and soil salinity are the major
limiting factors of D. barbatus culture and landscape development. When facing abiotic stress such as
drought and salinity, osmo-protection involved mechanisms play an important role in plant growth and
survival. In the mentioned mechanisms, osmolits such as glycine-betaine accumulate in stressed calli and
help plant cells by acting as osmo-regulators or osmo-protectors. Considering the importance of tissue
culture in breeding and basic physiological studies, the impact of in vitro osmotic and salinity stress on D.
barbatus calli has been studied. Osmotic stress study was conducted by culturing proliferated calli on MS
medium supplemented with desirable concentration of PEG resulting in 0, -1, -3, -6, -9 and -12 bar
osmotic pressure. Salinity stress study was conducted by culturing proliferated calli on MS medium
supplemented with 0, 1, 3, 6, 9 and 12 gl™ NaCl. Then after, the activity of betaine aldehyde
dehydrogenase (BAD) and glycine-betaine content in stressed calli were evaluated. Results indicate that
osmotic stress resulted in more glycine-betaine accumulation compared to salinity stress. This was while
the most BAD activity was observed in salinity stressed calli. The highest BAD activity in osmotic
stressed in osmotic stressed calli was observed in -12 bar osmotic pressure with a value of 1.03 U/mg
protein. Glycine-betaine content showed a little decrease and then a significant increase as osmotic
pressure increased. Similarly, the highest amount of BAD activity in salinity stressed calli was observed
in 12 mgl™ NaCl with a value of 1.19 U/mg protein. Glycine-betaine content initially showed a little
decrease and then significantly increased as NaCl concentration increased. In between the studied stress,
the most significant correlation between BAD activity and glycine-betaine content was observed in
salinity stressed calli.

Keywords: Betaine aldehyde dehydrogenase, enzyme activity, glycine-betaine, polyethylene glycol,
sodium chloride.

y ¢ .y
e


mailto:mjowk@iauksh.ac.ir

