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Effect of Salinity on Germination and Seedling Growth of Lentils
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Abstract: In order to evaluate effect of salinity on germination and early seedling growth of lentils a
laboratory experiment was conducted at Biotech Research Center of the University of Zabol, in 2011.
The experimental design was a completely randomized with five NaCl solution, together with seven
replicates. The seeds were germinated in Petri dishes, on with 10 mL of either double-distilled water
(control) or different NaCl solution for 10 days. The result showed that there were significant
differences among the different NaCl solution for all evaluated traits. The greatest and the least
germination percentage and length of plumule and radicle were observed at the control and highest
concentration of NaCl.
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INTRODUCTION

According to FAO studies 7% of the arable land affected by salinity (Goldani and Latifi, 2006). Moreover,
excessive irrigation and poor soil drainage increases soil salinity. Seed germination is a complicated process and
is sensitive to salt stress (Bagheri Kazemabad et al., 1988; Bagherie et al., 1995). Salinity of the environment
influenced seed germination by reducing the osmotic potential and toxicity of specific ions such as sodium and
chlorine, as well as reducing essential nutrients such as calcium and potassium (Goldani and Latifi, 2006). These
factors change biochemical and physiological activity of the seeds through inhibition of aerobic respiration and
stimulation of catabolic processes. Growth and biomass of plants under saline conditions depends on the salt
composition, salt concentration, growth stage and plant species or plant cultivars. Plant tolerance to salinity is
not constant during growth and may be different at different growth stages for different species (Huang and
Redmann. 1995). For example, research by Coons et al. (1990) in Lactuca species showed that, increasing NaCl
reduces seed germination percent.

Evaluation of lentil genotypes for resistance to salt stress is very important. However, no study has been
previously reported in the context of Iran on the identification of resistance genotypes to salt in lentil seedlings.
Consequently, the aim of this study was to elucidate the effects of salt stress on seed emergence and early
seedling growth of lentil genotypes.

MATERIALS AND METHODS

The experiment was carried out in March 2011 at the Biotech Research Center of the University of Zabol,
Zabol, I.R. Iran. Lentils (Lens culinaris L.), landrace of Zabol, being widely planted in south east Iran, were
used in this study. Seeds were kindly provided by Zabol Agricultural Research Center.

Prior to germination, the seeds of wheat were surface-sterilized with 3% Formaldehyde for 10 minutes and
washed 3 times with re-distilled water. The seeds were then germinated in sterilized Petri dishes, 100mm in
diameter, on Whatmann filter-paper moistened with 10 mL of either double-distilled water (control) or different
NaCl solution. The test was performed on 25 lentils seeds exposed to increasing concentrations of NaCl (4, 8, 12
and 16 mmhos cm™). Petri dishes were subsequently kept in the dark, at 25 NC, for a span of 10 days. The
solutions were renewed after 3 days. The experiment was laid out as a randomized complete block design,
together with four replicates. After 10 days, 10 seedlings of each petri were sampled with an aim to measure the
root length and shoot height using a ruler (against a black background). Dry weight was also evaluated after
drying the specimens (10 seeds) for 72 hours at 76 NC. During the experiment, germinated seeds were counted
on a daily. Seed germinability was assessed by the final cumulative percentage of germination at the end of the
tests. Here, germination was considered only when the radicles were longer than 2 mm. FGP and D 50
germination was calculated based on Soltani et al. (2006).

The experiments were repeated twice and the pooled mean values were separated on the basis of Duncan
Multiple Range Test (DMRT) at a probability level of 0.01.
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RESULTS AND DISCUSSION

The effect of salinity on germination is presented at figure 1. Different NaCl solution significantly (p<0.05)
influenced the final germination percentage (Figure 1). Among the assessed solution, concentration of 16
mmhos cm™ had the least germination percentage which decreased the germination by 343.87% compared with
that of the control (Table 3). The seeds at control exhibited the greatest mean germination-time, while seeds
germinated at EC=16 had the least one (Table 2).

Length of plumule and radicle was affected by different NaCl solution (p<0.01). Length of plumule and
radicle significantly decreased with increasing salt solution. So that the greatest plumule and radicle length was
observed in the control, while seeds germinated at EC=16 had the least length of plumule and radicle (Figure 2).
In this experiment plumule length was more affected by salinity than root growth.v

These results are in line with results of other researchers, who found decreased germination and mean
germination time of different plant species with increasing NaCl solution. Many researchers reported that
salinity inhibited germination and early seedling growth of glycophytes. They reported that, this reduction
caused by the accumulation of toxic nutrients in plant tissues and distribute cell structure, degradation of
chlorophyll and photosynthetic activity (Rehman et al., 1996). Coons et al. (1990) show that there is a
significant correlation between the root development of lettuce varieties and salt tolerance increasing. In
conclusion the results of this study suggest that salinity reduces seed germination and early seedling growth of
lentils landrace of Zabol.
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Fig. 1: The effects of different solution of NaCl on germination percent of lentils (Values followed by the same
letter do not differ significantly at p =1% according to DMRT).
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Fig. 1: The effects of different solution of NaCl on plumule length and radicle length of lentils (Values followed
by the same letter do not differ significantly at p =1% according to DMRT).
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