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Abstract 

The counteraction of exogenous L-proline at different concentrations with salinity 
(100 mM NaCI at sublethal concentration) were observed on germinating rice. 
Supplemented 30 mM L-proline was shown to be the most effective; at higher 
cgncentration it reduced seedling growth and K+/Na + ratio. Thus 30 mM L-proline 
can alleviate the salinity stress in rice seedlings. 

Introduction 

Saline soil inhibits the grown of crop plants and the extent of reduction is dependent 
on the species of the plant, the salinity level and the ionic composition of the soil. 

Rice is a salt-sensitive species and accumulates Na § at only moderate external 
salinities (Yeo and Flowers 1982). Most high yielding modern rice cultivars perform 
poorly under saline condition (Anwar et al. 1987). Among different parameters 
respond to salt-stress in rice, the most significant one is rapid accumulation of free 
proline (Krishnamurthy et al. 1987, Roy et al. 1992). Different suggestions on role of 
accumulated proline has been registered but it is not yet cleared. The counteraction 
of proline supplementation against water deficit (Handa et al. 1986), and in Vigna 
radiata L. callus cultures (Kumar and Sharma 1989) exposing salinity were tested 
earlier. The present communication is concerned with the action of proline with 
salinity (100 mM NaCI at sublethal concentration) during rice germination. 

Material and methods 

Rice (Oryza sativa L.) seeds of 'Ratna' cultivars were collected from Calcutta 
University seed farm. Seeds were on the surface sterilized with 0.1% HgCI 2, washed 
repeatedly with distilled water and allowed to germinate after imbibition in dishes. 
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Arnon and Hoagland (1938) half strength media was served as control while for 
treatment 100 mM (sublethal concentration) NaCI alone and with L-proline at 
different concentrations (20 mM, 30 mM, 40 mM, 50 mM) were supplied in half- 
strength media, 10 cm 3 in each dishes were used. The dishes were kept in a growth 
chamber under the temperature at 30 _ 2 oC, irradiance of 150 lamol m "2 s -1 and 
relative humidity of 85 % to maintain proper growth conditions. 

Growth of roots and shoots were measured during germination and analyzed 
statistically using analysis of variance. Internal free proline level of rice was 
determined according to Bates et al. (1973) during early germination period under 
saline environment. Internal concentration of Na + and K § ions were measured in 
different hours of germination by digesting fixed amount tissues with the help of 
HNO 3 and HCIO 4 (3:1) mixture in a digestion chamber. After proper digestion they 
were estimated by directly coupled (DC) plasma Scan Analyzer (Beckman) fixing 
wavelength for Na + at 589,59 nm and K + at 766.49 rim. 

Results and discussion 

Application of low concentrations of exogenus proline (20 mM, 30 mM) stimulated 
the growth of sensitive rice seedlings alleviating the inhibitory effect of 100 mM 
NaCI. But at high concentrations (40 mM, 50 mM), growth were inhibited more than 
under the NaCI treated alone (Table 1). From the result it appears that 30 mM 
concentration of proline was the most efficient in maintaining optimum growth. This 
confirms the earlier finding regarding sfimulatory effect of exogenus proline at low 
concentraion in NaCl-stressed Vigna radiata cells (Kumar and Sharma 1989). 
Influence of supplemeted L-proline on K+/Na + ratio indicates that higher 
concentrtions of L-proline (40 mM, 50 mM) decreases the K§ § ratio more than 
100 mM NaCI alone. But at low concentrations (20 mM, 30 mM), it stimulated 
K§ + ratio in comparison to salt-treated alone (Table 2). 

From K+/Na + ratio level it can be predicted that at higher concentration of L- 
proline, the permeability of cell membrane become non-selective, as at high 
concentrations of L-proline there was sudden increase in the level of Na +. On the 
other hand, the low levels of exogenous L-proline maintained selective permeability 
for K§ Na § was kept fairly low and non-toxic to germinating rice that was reflected 
by good growth of rice seedling under such experimental condition. It is supported 
by the report published earlier (Matoh et al. 1988) that high K § ion content is 
regarded as salt tolerance capability and in cereals, salt damage has reported to be 
due to ion excess rather than water deficit (Lynch and L~iuchli 1984). Recently in 
Vigna radiata callus exogenous proline at low concentration has fund effective, 
however at higher concentrations more influx of Na § has also reported (Kumar and 
Sharma 1989). So, the data presented here may suggest that optimum concenlration 
for exogenous proline is 30 mM which effectively alleviate salt stres and toxicity of 
sublethal dose of NaC1, thus crop yield can be improved by proper use of 
supplemented proline at low concentration during germination of rice when exposed 
to salinity. 
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COUNTERACTION OF PROLINE WITH NaCl 
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