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Abstract  
Detoxification of Na+ in terms of germination percentage of mung bean seeds by successive 

application of salicylic acid, ascorbic acid or zinc sulfate (pre-, post-, or simultaneous 

application) against the toxic level of NaCl has been carried out in this work. The results 

revealed that the best case represented by a maximum % of germination when ZnSO4 was 

supplied protectively i.e. when seeds were pre-treated with ZnSO4 before its exposure to 

salt stress (NaCl). The germination percentage was 89.3% compared to 84% (as therapeutic 

way) and 78% (as simultaneous application) of ZnSO4, respectively. Subsequently, the 

protective approach confirms the same goal (highest germination %) with other substances 

such as ASA (88%) and SA (86.6%). By contrast with the therapeutic approach, ZnSO4 

develops a high response in terms of germination (84%) than ASA (80%) and SA (82.6%). 

As a conclusion, Zn-salt (Zn as ZnSO4) has a recognizable role in Na-detoxification through 

different mechanisms on the morphological, physiological, and biochemical levels. 
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Concentration(M) Salicylic acid Ascorbic acid 

0.0 (D/H2O) 82.6 85.3 

10-10 86.6 86.6 

10-9 82.6 86.6 

10-8 85.3 86.6 

10-7 84 88 

10-6 85 93.3* 

10-5 92 * 85 

10-4 77 88 

10-3 82 84 

L.S.D. 0.05 1.31 1.35 
 

Table 1. Determination of optimum concentration of salicylic acid, ascorbic acid on germination percentage of mung bean seeds. 

 

Concentration µg ml-1 

% Germination 

ZnSO4 NaCl 

0.0 (D/H2O) 85.3 88 

5 84 56 

10 85 57 

25 84 54 

50 85.3 53 

100 78 58 

250    92 *     49.3 * 

500 88 61 

1000 93 60 

2000 82.6 56 

L.S.D. 0.05 1.35 2.88 
 

Table 2. Determination of optimum concentration ratio of Zinc sulfate & sodium chloride on germination percentage of mung bean 

seeds. 

Treatments Germination % 

8h, D/H2 (general control) 88 

8h, NaCl, 250 µg ml-1 (toxic) 54.6 

8h, SA ,10-5M (SA  control) 84 

8h, ASA, 10-6M, (ASA control) 89.3 

8h, ZnSO4,250 µg ml-1,(ZnSO4control) 88 

4h,SA→4h,NaCl    (protective way) 86.6 

4h, NaCl → 4h,S (Therapeutic way) 82.6 

8h, SA + NaCl  (simultaneous way) 81.3 

4h,ASA → 4h,NaCl (protective way) 88 

4h, NaCl → 4h, ASA (Therapeutic way) 80 

8h, ASA + NaCl (Simultaneous way) 81.3 

4h, ZnSO4 → 4h, NaCl (protective way) 89.3 

4h , NaCl → 4h, ZnSO4 (Therapeutic way) 84 

8h, ZnSO4 + NaCl (Simultaneous way ) 78.6 

L.S.D = 2.35 

 

Table 3. Detoxification of NaCl in terms of germination % of mung bean seeds by successive application of SA, ASA, and ZnSO4 

as protective, therapeutic, and simultaneous applications. 
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