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ABSTRACT 
 
 The environmental stress such as salinity of soil or water is serious difficult for medical plants and field 
crops in further areas of the world, especially arid and semiarid regions. In order to study salinity stress on 
Hibiscus sabdariffa L. germination indices, an experiment as completely randomized design was conducted 
under controlled conditions (germinator) with three replications in Birjand Branch of Islamic Azad University, 
Birjand, Iran in 2011. To create salinity stress, sodium chloride (NaCl) at five levels of 0 (as control), 2, 4, 6 and 
8 ds m-1 were used. Effect of salt levels on investigated traits was significant. Means comparison showed that 
increasing of stress levels from 0 to 6 ds   m-1 lead to reduction whole studied traits of Hibiscus sabdariffa. 
Means comparison for these traits showed that the application of 8 ds m-1 salinity resulted in the loss of seedling 
length, seedling weight, germination percentage, germination rate and seed viability index of Hibiscus 
sabdariffa L. seeds by 16.2, 12.3, 18.7, 20.3 and 31.6% respectively, as compared to control treatment (0 ds m-1 
salinity).  In total, it can be concluded that salinity stress significantly decreased germination and growth 
parameters of seedlings of Hibiscus sabdariffa L.  
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Introduction 
 
 Plants have been rich medicinal sources for a very long time and have had a special status in health caring 
from both remedy and prevention aspects. Even today, world health organization estimates that more than 80% 
of the people still reckon on traditional medication (WHO, 2003). Roselle (Hibiscus sabdariffa) belongs to the 
genus of Hibiscus (Laila et al., 2002; Maryam Mirza et al., 2004). It is mostly planted in India, Africa, Mexico 
and tropical zone and has a special position in traditional medicine. It is used for controlling blood pressure in 
Senegal. Also, it has been reported that it is sexual stimulator, appetizer, restorative, cathartic, cancer-protective, 
anti-cough and refrigerant (Lin et al., 2007; Chen et al., 2002; Morton, 1987). 
 Salinity has reached a level of 19.5% of all irrigated land agriculture worldwide (FAO, 2005). One of the 
most important abiotic factors limiting plant germination and early seedling stages is water stress brought about 
by drought and salinity (Almansouri et al., 2001), which are widespread problems around the world (Soltani et 
al., 2006). 
 Germination is a critical stage in the lifecycle of crops and salinity tolerance at this stage is crucially 
important for the establishment of the plants growing in such environments. Acceptable growth of plants in arid 
and semiarid lands which are under exposure of salinity stress is related to ability of seeds for best germination 
under unfavorable conditions, so necessity of evaluation of salinity tolerant plants is important at primary 
growth stage. One of the common tests in laboratories is the evaluation of seeds germination response to 
different solutions such as NaCl solution (Bohnert et al., 1995). 
 Guma et al. (2010) stated that germination percentage and germination rate of Salsola vermiculata 
decreased with an increase in temperature and NaCl concentration. Kandil and Sharief Nassar  (2012) in study 
of some rice (Oryza sativa L.) cultivars stated that salinity stress treatments had significant effects on means of 
germination rate, germination index, vigor index and relative dry weight. Also Younis et al. (2008) reported that 
enhancing salinity treatments lead to growth reduction. It also reduces germination amounts and seedling 
weight. The seed germination of Panicum turgidum has been significantly reduced and slowed at high 
concentrations of both NaCl and KCl and was completely inhibited at 300 and 400 mM (El-Keblawy, 2004). 
 The aim of this study was to evaluate the effects of salinity stress on roselle (Hibiscus sabdariffa) 
germination rate, germination percentage, seedling length, seedling weight and seed viability index. 
 
Materials and Methods 
 
 In order to study the effect of different salinity levels (NaCl) on germination of the seeds of roselle 
(Hibiscus sabdariffa) an experiment was conducted in Islamic Azad University of Birjand, Iran in 2011. The 
experiment was a completely randomized one with three replications. The experimental treatments were 
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composed of five salinity levels with EC’s of 0 (distilled water), 2, 4, 6 and 8 ds m-1. The solutions of the 
treatments were prepared by solving NaCl in distilled water. 
 Each experimental unit included a sterilized petri dish with the diameter of 12 cm in which cultivation 
medium was of the kind of filter paper. The seeds were disinfected by alcohol 70% (for 10 seconds), sodium 
hypochlorite 10% (for 60 seconds) and benomyl 2:1000 (for one minute) (Seghatoleslami, 2010). Afterwards, 
the seeds were rinsed with distilled water twice. To apply the salinity treatments, the seeds were soaked in 10 ml 
prepared solutions in each petri dish and then, the petri dishes were put in germinator with 80% relative 
humidity and 25/15°C day (16 hr)/night (8 hr) temperature. 
 The germinated seeds were daily counted and recorded. The criterion for the germination was the exit of 1-
mm radicle (Barzgar, 2009). The seeds were irrigated with enough distilled water (if required) to prevent the 
accumulation of salts and the increase in their concentrations in petri dishes (so much that the seeds did not 
float). The experiment lasted for 12 days. At the last day, 10 seedlings were randomly selected from each petri 
dish and their average length was measured. Then, they were oven-dried at 65°C for 24 hours to acquire their 
mean dry weight (Seghatoleslami, 2010). Total number of germinated seeds in each petri dish until the 12th day 
was regarded as the germination percentage. Germination rate was determined by the following equation 
(Sarmadnia, 1996): 
 

 
 
where,  xn was the number of germinated seeds at the nth day and yn was the number of days from sowing until 
the nth sowing time. Also, seed viability index was determined by the following equation (Seghatoleslami, 
2010): 
 

 
 
 The data were analyzed by MS-TATC statistical software and the means were compared by Duncan Test at 
5% level 
 
Results and Discussion 
 
 Analysis of variance results showed that the effect of salinity was significant on the whole studied traits 
(Table 1). 
 
Table 1: Results of analysis of variance for the effect of salinity stress on germination and growth parameters of medicinal herb of Hibiscus 

sabdariffa 
Sources of 
variation 

df Seedling length Seedling 
weight 

Germination 
percentage 

Germination rate Seed viability index 

Salinity 4 70.3* 4.07 * 100.3 ** 5.25** 120.2* 
Error 10 16.5 0.85 11.3 0.49 36.01 

ns, * and ** show non-significance and significance at 5 and 1% level, respectively 

 
 Means comparison for these traits showed that the application of 8 ds m-1 salinity resulted in the loss of 
seedling length, seedling weight, germination percentage, germination rate and seed viability index of Evening 
primrose seeds by 16.2, 12.3, 18.7, 20.3 and 31.6%, respectively, as compared to control treatment (0 ds m-1 
salinity). No salinity treatment produced the highest seedling length (60.4 mm), seedling weight (21.9 mg), 
germination percentage (85.7%) and seed viability index (51.6) as shown in Table 2.  
 
Table 2: Means comparison of the effect of salinity stress on germination  and growth parameters of medicinal herb of Hibiscus sabdariffa 

Salinity 
levels 

(ds m-1) 

Seedling length 
(mm) 

Seedling weight 
(mg) 

Germination 
percentage 

Germination 
 

rate 

Seed 
viability 

index 
0 60.4a 21.9 a 85.7 a 14.8 a 51.6 a 
2 60.3a 19.7 ab 79.1 b 15.1 a 47.7 ab 
4 52.6 b 19.6 ab 79.3 b 14.3 ab 41.7 b 
6 51.6 b 19.0 b 76.3 b 13.3 b 39.4 b 
8 50.6 b 19.2 b 69.7 c 11.8 c 35.3b 

Means of traits at each column with similar letter(s) were not significant at 5% level 

 
 However the most reduction in seedling length related to salinity level of 8 ds m-1 but it should be noted that 
levels of 4, 6 and 8 ds m-1 had not significant differences. In this relation can be said that salinity decrease 
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radicle and plumule growth. Salinity which is result of osmotic pressure leads reduction in water absorbance so 
cell division and differentiation reduce and reduction of plumule and radicle length will be explainable. Also the 
high sensitivity of seedling length to salinity stress may be attributed to the reduced transition of nutrients from 
cotyledons to caulicle under saline condition (Younis et al., 2008). Moreover, saline condition disturbs water 
uptake by seed, resulting in the reduction of plant hormones and enzymes production which consequently 
inhibits seedling's growth (Bor et al., 2003; Younis et al., 2008). 
 This finding is also supported by Neumann (1995) where he reported that salinity can rapidly inhibit root 
growth and hence capacity of water uptake and essential mineral nutrition from soil. 
 In plants, salt stress causes reduced cell turgor and depressed rates of root and shoot elongation (Werner and 
Finkelstein, 1995), suggesting that environmental salinity acts primarily on water uptake. Furthermore, high 
intracellular concentrations of both Na+ and Cl- can inhibit the metabolism of dividing and expanding cells 
(Neumann, 1997), retarding germination and even leading to seed death. Also NaCl may be inhibitory to the 
activities of some enzymes that may play critical roles in seed germination (Katembe et al., 1998).  
 There are many reports which are in agreement with the present findings indicating that salinity stress 
severely reduces seed germination and early seedling growth in safflower (Khodadad, 2011; Kaya et al., 2003) 
and other species such as triticale (Atak et al., 2006) and chickpea (Murillo-Amador et al., 2002). Similar result 
was observed by Chauhan and Johnson (2009) that the seed germination of jungle rice (E. colona) decreased 
linearly with increasing the NaCl concentration. In addition, Ghazizade et al. (2012) showed a significant 
reduction of seedling length, fresh weight and dry weight was observed due to salt stress for all of the studied 
genotypes. Also, Amiri et al. (2010) in study of effect of salinity stress on germination and seedling growth 
indices of Cynara scoolymus and Echinacea purpurea reported that seedling dry weight was decreased by 
increasing salinity stress in both medicinal plants. 
 
Conclusion: 
 
 In the present study, salt stress adversely affected the germination rate, germination percentage, seedling 
length, shoot length and seed viability index of roselle (Hibiscus sabdariffa). Overall, it seems that salinity 
through enhancement of osmotic pressure leads reduction of water absorbance and disturbance in metabolic and 
physiological processes will be under its effect. So it cause more delay in germination following by enhancing 
seed germination duration. In total, it can be concluded that salinity stress significantly decreased all studied 
traits. 
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