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Effect of salt stress on growth, proline, antioxidant enzyme activity and
photosystem Il efficiency in salt-sensitive and -tolerant rice cultivars

Nahid Habibollahi, Majid Mahdiyeh * and Mohammad Reza Amirjani

Department of Biology, Faculty of Sciences, University of Arak, Arak, Iran

Abstract

Salt stress is considered as one of the major limitations for food production especially in
irrigated regions. The rice as a major food is very sensitive to salt stress. The comparison of
physiological responses to salt in rice can be useful to improve resistance to this stress. For
this purpose, in this study two Iranian rice cultivars with different resistances to salt stress
namely, Khazar (salt sensitive) and Zayandehrood (salt tolerant) were examined. The seeds
after sterilization were treated with different NaCl concentrations (0, 50, 100 and 200 mM) in
Hoagland medium and germination percentage was determined. Then, the growth factors in
15 days-old seedlings and proline content, catalase activity and Photosynthetic parameters
were determined in 25 days old plantlets under 100 mM NaCl. The results showed that with
increasing of salt concentration, germination percentage was significantly decreased in both
cultivars but this effect was more drastic in Khazar. Salt stress (100 mM) reduced length,
fresh and dry matter and also the relative water content of shoot in both cultivars. The results
showed more accumulation of proline in Zayandehrood than Khazar. The catalase activity
was significantly increased in Zayandehrood by salinity but not in Khazar. Salt stress
significantly decreased chlorophyll content in Zayandehrood but not in Khazar. Maximal
quantum yield of PS Il of rice leaves showed no significant difference for Zayandehrood but
in Khazar, salt stress significantly decreased the ratio of Fv/Fm. It seemed that prolin content,
catalase activity and Fv/Fm ratio playes essential roles in salt tolerance in rice.
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