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INTRODUCTION 

 

The genus Moringa -following the family of Moringaceae, a fast-growing plant that has 13 species [1]. Moringa originated in the Indian subcontinent and 
then distributed into many different tropical and subtropical countries of the world including Saudi Arabia [2]. Moringa peregrine and M. Oleifera Lam are the 

most widely cultivated species, which are indigenous to south Asia and were introduced and became naturalized in other parts of the world because of multifarious 

use and medicinal properties as well as environmental importance [3]. Germination is usually the emergence of a plant contained within a seed that leads to the 
generation of seedling. In addition, it is a process of activation of metabolic activities of the seed that results in formation of radicle and plumule [4]. Both internal 

and external factors determine the germination of seed. The most prominent external causes comprise optimum temperature, water, oxygen and light or dark 

interval. Numerous plants need different factors for successful germination of seed. Mostly it is determined by type of seed variety, plants ecological conditions, 
and seed internal factors like dormancy [5].[6] reported the best results for germination %, growth characters and some chemical and mineral under the lowest 

seawater ratios in Moringa oleifera[7].On the other hand the production and soil salinity estimation for Moringa sp. could be an important source for soil the 

management of soil salinity in shallow saline groundwater[8].  
The uptake of water by seeds have a direct relation with incline in NaCl concentration [7]. Decrease in seed germination percentage was recorded by 

increasing the concentration of NaCl in all cultivars. Besides, abrupt application of saline water increases the Na+ content of germinated seeds that lead toward the 

diminishing of K+ level as observed in Moringa cultivars by [9]. The main objective of current study is to interrogate the effect of different levels of Red seawater 
on the germination rate of two Moringa species (Olifera and Peregrine). It will be helpful in screening out the impact of increasing salinity levels on the 

germination tendency of both cultivars by making comparative evaluation. 

 

MATERIAL AND METHODS 

 

Germination test were carried out according method described by Mafton Sepaskhah (1978) for 21 days using six seawater levels (0, 10,25,35,45 and 60%).  
Five seeds of both species of Moringa (Olifera and Peregrine) were placed on absorbent pads in petri dishes. Afterward, 50 ml from different seawater 

concentration were added in five replicates for each. Seeds germination was considered after the radical emergence from the testa a of seeds. Germination 

percentages were recorded after every 24 h upto seven days. The whole experiment was conducted in RCBD using five replicates, while statistical analysis was 
conducted using Statistix 8.1 the means were compared using LSD (P ≤ 0.05; Steel et al., 1997). The Mean germination was calculated to assess the germination 

rate. According to the rules of the Association of Official Seed Analysts (AOSA 1990), the seed germination percentage was calculated using the following 

equation:  
Germination percentage= (No.of. Germinated seeds / Total seeds number) x 100 

 

Results: 
The germination percentage recorded in Moringa peregrina was 64%, 56%, 48%, 40%, 32% and 0, while the percentage recorded in Moringa oleifera was 

60%, 48%, 40%, 32%, 20 % and 0% under the supplementation of 0, 10,25,35,45 and 60% of saline water. Both, figure 1 and 2 are illustrating a corresponding 

decline in germination percentage with incline in the proportion of sea water. Among both cultivars the germination percentage recorded as zero at 60% seawater 
concentration. However, at zero concentration M. peregrine revealed the maximum germination 64% that was higher than the maximum percentage 60% of 
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Current study deals with the impact of irrigation with seawater during germination and seedling growth and to identify 
salinity tolerance in Moringa species that can be utilized for further physiological, chemical and genetic studies. The genus 
Moringa -following the family of Moringaceae, a fast-growing plant that has 13 species. In present study two Moringa species 
(Peregrina and Oleifera) were irrigated with six different levels of diluted Red seawater (0, 10%, 25%, 35%, 45% and 60%) 
that equal (3500,8750,12250, 15575 and 21000ppm respectively) for evaluating g the effect of diluted Red seawater 
irrigation on germination percentage. The result of germination percentage in Moringa Peregrina showed that 64%, 56%, 
48%, 40%, 32% and 0 respectively, where the result of germination percentage in Moringa Oleifera showed that 60%, 48%, 
40%, 32%, 20 % and 0 respectively. Therefore, germination rate decreases gradually with increased Red Seawater 
concentration. Also, germination in M. peregrina is faster than in M.oleifera two days. 
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M.oleifera at the same concentration. It indicates the higher viability of the seeds of M.peregrina as compared to M.oleifera. Correspondingly for the same 

percentages of seawater higher decline in germination percentages was noticed in M.oleifera as compared to M. peregrina. It explicates the higher tolerance of M. 
peregrina to salinity during the phase of germination. Tables 1a and 1bare illustrating the ANOVA and comparison of means using LSD (P≤ 0.05) respectively for 

M.peregrina. Significant impact of all salinity treatments on germination percentages was noticed during all days (table 1b). Corresponding results were noticed 

for M.Oleiferaas indicated in ANOVA and mean comparison tables (Table 2a and table 2b) using LSD (P≤ 0.05). An overall comparison of table 1b and table 2b 
reveals more dynamic impact of salinity on the germination of M. oleifera as compared to M.peregrina. 

 

 
 

Fig. 1: Effect of diluted seawater irrigation on Moringa Peregrina, seed germination percentage. 

 

 
 

Fig. 2: Effect of diluted seawater irrigation on Moringa oleifera, seed germination percentage  

 

Table 1a: Analysis of variance table for Moringa Peregrina. 

Source of variation df Day 4 Day 5 Day 6 Day 7 Day 8 

MS 

Replication 4 0.78 ns 2.21 ns 2.03 ns 3.38 ns 3.46 ns 

Irrigations 5 4.40* 5.01* 4.43* 7.10* 8.23* 

Error 20 0.58 0.69 0.63 1.18 1.34 
total 29      

*, ** indicate significant differences at 0.05, 0.01 probability levels respectively while ‘ns’ indicate non-significant difference 

  
Table 1b: Effect of sea water concentrations on germination percentage of Moringa Peregrina. 

Salinity levels 

(%) 

4 days germination 5 days germination 6 days germination 7 days germination 8 days germination 

0 2.4 a* 2.4 a 2.4 a 2.4 a 3.13 a 
10 1.2 b   1.2 bc 1.8 ab 1.8 ab 2.9 ab 

25 1 bc 1.6 ab 1.8 ab 1.8 ab 2.3 ab 

35 0.2 bc 2.2  ab 2.6 a 2.6 a 3.1 a 
45 0 c 0.2 cd 1.2 b 1.2 bc 1.35 bc 

60 0 c 0 d 0 c 0 c 0 c 

LSD 0.65 0.68 0.59 0.63 0.67 

*Means followed by the same letter (s) in each column and treatment showed no significant difference  
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Table 2: Analysis of variance table for Moringa oleifera. 

Source of variation df Day 5 Day 6 Day 7 Day 8 

Ms 

Replication 4 0.61 ns 0.55 ns 0.88 ns 0.70 ns 

Irrigations 5 4.13* 5.04* 6.67* 10.24* 
Error 20 0.81 0.59 0.62 0.44 

total 29     

*, ** indicate significant differences at 0.05, 0.01 probability levels respectively while ‘ns’ indicate non-significant difference 

 
Table 1b: Effect of sea water concentrations on germination percentage of Moringa oleifera. 

Salinity levels (%) 5 days germination 6 days germination 7 days germination 8 days germination 

0 0.40 c* 1.00 b 2.60 a 3.40 a 

10 2.20 a 2.20 a 2.40 a 2.80 a 
25 1.80 ab 2.40 a 2.60 a 3.20 a  

35 1.80 ab 2.20 a 2.40 a 3.00 a 

45 0.60 bc 0.60 b 0.60 b 0.80 b 
60 0.00 c 0.00 b 0.00 b  0.00 b 

LSD 1.06 1.02 1.04 1.01 

*Means followed by the same letter (s) in each column and treatment showed no significant difference  
 

Discussion: 

The uptake of water by seeds got slow down with the increment in the level of salinity, therefore, both seed germination and root elongation are inhibited [7]. 
On the other hand under normal supply of water, the imbibition of seeds owe to hydration triggers the metabolic activities that breaks seed dormancy [10]. 

However, under salinity water has less potential gradient in soil and due to osmosis, it moves out from the seeds leading toward seed death [8]. Therefore, to move 

the water from soil into seed cells the water potential in soil should be higher than the water potential in seeds. Maximum water potential is arbitrarily attributed as 
zero to the distilled water that enables smooth water into the seed cells and increases the germination percentage upto 90% in Moringa[11]. Moreover, [12] noticed 

analogous germination results seeds of Moringa under various salinity conditions. [6] found that lowest seawater ratios in Moringa oleifera irrigation water gave 

the best results for germination %.  Complementary results were observed in current study where we observed maximum germination percentage for both cultivars 
of Moringa at zero concentration of saline water. Besides, increased salinity concentrations decrease the rate of water uptake and enzymatic activation in addition 

to declined seed metabolism, testa rupture, and root emergence. This explains the low germination percentage rates in lower percent (0%, 10% and 25%) seawater 

in the irrigation. 
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