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Introduction 
 

Tomato (Solanum lycopersicum Linn) is one 

of the most consumed vegetables in the world 

and is a dietary source of vitamin, minerals, 

and fiber, which are important for human 

nutrition and health. It is extensively grown 

throughout the world.  However, its 

sensitivity to low temperature limits the 

geographic distribution and the time of year 

for planting in open field cultivation. The 

cultivated genotype displays limited growth 

and development at temperatures under 12°C 

(Hu et al.,). Depending on the intensity and 

duration of exposure to the chilling 

temperatures, photosynthesis, respiration, 
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Tomato (Solanum lycopersicum Linn) is one of the most consumed 

vegetables in the world and is a dietary source of vitamin, minerals, and 

fiber, which are important for human nutrition and health. It is extensively 

grown throughout the world. Sodium Azide is a chemical mutagen that has 

become an important tool to enhance agronomic traits of crop plants. It is 

being used to produce resistance in various susceptible crops to improve 

their yield and quality traits against harmful pathogens. Generally SA is 

very effective in increasing mutations with respect to germination 

percentage, root length, seedling height per plants, the most effective 

concentration being 2.0mM. The cultivar Pusa sadabahar responds to the 

treatment differently with different concentration of SA, therefore could be 

utilise to increase variability in isolating beneficial mutants for 

improvement of tomato production. 
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membrane integrity water relation and 

hormones balance of the plants may be 

affected (Graham and Patterson). In North 

Indian plains the temperature goes below 

10°C especially during December–January, 

which drastically affects the fruits of 

tomatoes. 

 

Tomato (Solanum lycopersicum Linn) is 

native to south America. It is now grown 

worldwide for its edible fruits with thousands 

of cultivars having been selected with varying 

fruit types and for optimum growth in 

different growing conditions. Tomato contain 

carotene, lycopene one of the most powerful  

natural antioxidants lycopene had been 

reported to prevent prostate cancer, breast 

cancer, head and neck cancer, increase the 

skin’s ability to protect against harmful UV 

radiation and protect against oxidative 

damage in many epidemiological and 

experimental studies  (Freedman.et.al 2010). 

 

Sodium Azide is a chemical mutagen that has 

become an important tool to enhance 

agronomic traits of crop plants. It is being 

used to produce resistance in various 

susceptible crops to improve their yield and 

quality traits against harmful pathogens. 

There are several mutagens available for crop 

improvement and each mutagen has an 

important role as positive or negative effects 

on the crop. Sodium azide creates point 

mutation in the genome of plants through 

metabolites and thus produced protein in 

mutant plants has different functions 

compared to the normal plants. The mutant 

plants produced by the treatment of SA are 

capable to survive under various adverse 

conditions and have improved yields, 

increased stress tolerance, longer shelf life 

and reduced agronomic input in comparison 

to normal plants. The selection of plant 

mutants is based on morphological 

biochemical and DNA-based markers. 

Sodium Azide (NaN3) is a chemical mutagen 

and has been one of the most powerful 

mutagens in crop plants. It has been reported 

that Sodium Azide affects plant physiology 

and decreases cyanide resistant respiration in 

tobacco callus (Wen and Liang, 1995). It is 

known to be highly mutagenic in several 

organisms, including plants and animals 

(Rines, 1985; Raicu and Mixich, 1992; Grant 

and Salamone, 1994) and its mutagenic 

potential has been reported in several 

screening assays. 

 

The mutagenicity is mediated through the 

production of an organic metabolite of the 

Azide compound (Owais and Kleinhofs, 

1988). This metabolite enters into the nucleus, 

interacts with DNA, and creates point 

mutation in the genome. Being a strong 

mutagen in the plant, it affects the different 

parts of the plants and their growth 

developmental phenomena by disturbing the 

metabolic activities. Seeds have high 

regenerative potential and are advantageous 

for use in mutagenesis. 

 

Materials and Methods 

 

The tomato hybrid (Solanum lycopersicum, 

Linn), Pusa Sadabahar was used in this 

investigation. Tomato hybrid seeds were 

treated with the SA as a chemical mutagen. 

 

Mutagenic treatment with Sodium Azide 

(NaN3) was conducted by treatment of 

tomato seeds with 4 concentration i.e. 0.5, 

1.0, 2.0 and 4.0 Mm concentration NaN3 in 

phosphate buffer solution at PH 3. Tomato 

seeds mentioned before were soaked in a liter 

of water for 6 hours prior to soaking in 0.5, 

1.0, 2.0 and 4.0 Mm Sodium Azide for 4 

hours at room temperature. Then after the 

treated seeds were followed immediately by 

thorough washing in running water for four 

hours. Untreated seeds, as well as those 

treated with Sodium Azide, were sown in a 

complete randomized block design (CRBD) 
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with three replications. Data were recorded on 

the following traits; seed germination 

percentage, fruit weight, and fruit weight, and 

fruit yield per plant, fruit no. were determined 

by the method of Comar and Zscheile (1942). 

 

Results and Discussion 

 

Effects of sodium Azide on germination 

percentage of tomato (Pusa Sadabahar) 

 

Out of all four treatment of Sodium azide 

three had best an effect on germination 

percentage when compared to control 

treatment whereas high dose 4.0mM 

concentration showed inhibitory/reducing 

effect. In variety Pusa sadabahar the highest 

germination percentage was showed 83 per 

cent in Replication iii in M1 generation 

whereas the same result 83 percentage was 

showed by Replication 1 in M2 generation at 

2.0mM of concentration. 

 

The least germination percentage was showed 

by Replication 1 in M1 generation and by 

Replication 2 in M2 generation with 4.0mM  

concentration. The total no of seeds that 

emerged per cup tray was recorded 8 days 

after planting and % calculated using formula: 

 

Germination % = (Number of germinated 

seeds/Total no of seeds taken)*100. 

 

The germination percentage was observed to 

decrease with an increase in the concentration 

of Sodium Azide (NaN3). The first 

germination in treated seeds was observed at 

7 days as against the untreated seeds. There 

was a significant difference in germination % 

observed between the treated plots. The 

lowest and highest germination % was 

recorded in tables 1 and 2 at 7 days in  M1 

and M2 generation (Fig. 1). 

 

Effects of sodium azide on root length in 

tomato plants 

 

Out of the four treatment of Sodium Azide i.e. 

0.5, 1.0, 2.0, and 4.0 the prior three increases 

the length of root but last one 4.0 mM 

concentration of SA reduces the length of root 

in all the replication of plants even in the 

comparison of the control plant. The longest 

root, 24 cm was increased by 2.0 mM 

concentration of SA in M1 generation 

whereas the least increasement 5 cm was by 

4.0 mM concentration of SA in M1 and M2 

generation. Though the control plant increases 

6 cm to 18 cm in different days interval in M1 

and M2 generation (Table 3). 

 

Table.1 Effect of different doses of  Sodium Azide (NaN3) on the germination percentage of M1 

Generation of Pusa Sadabahar cultivar 

 

Sodium Azide (NaN3)  

doses in  mM 

No. of seeds taken Germination % 

      R1                R2                  R3      

   Control, 0.0mM 100 71 74 76 

                0.5mM 100 76 77 79 

                1.0mM 100 78 80 81 

                 2.0mM 100 81 81 83 

                 4.0mM 100 61 64 63 
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Table.2 Effect of different doses of Sodium Azide (NaN3) on the germination percentage of M2 

Generation of Pusa Sadabahar cultivar 

 

Sodium Azide (NaN3)  

doses in  mM 

No. of seeds taken Germination% 

      R1                  R2                   R3 

Control, 0.0mM 100 77 73 72 

                0.5 mM 100 79 78 75 

                1.0 mM 100 78 81 79 

                2.0 mM 100 83 82 81 

                4.0 mM 100 64 61 68 

 

 

 

Table.3 Effect of different doses of Sodium Azide (NaN3) on the Root length of Pusa Sadabahar 

cultivar in M1 and M2 generations at different days intervals (in cm.) 

 

 

     Days 

Doses in mM 

M1 Generation  

 15         30            45            60 

M2 Generation  

15      30           45            60 

0.0 06 10 12 16 07 12 14 18 

0.5 08 14 17 20 09 16 18 20 

1.0 11 15 19 23 12 18 20 22 

2.0 16 19 21 24 15 18 22 23 

4.0 05 11 14 16 05 09 13 15 

 

 

 

Table.4 Effect of different doses of Sodium Azide (NaN3) on the Seedling height of Pusa 

Sadabahar cultivar in M1 and M2 generations at different days intervals (in cm.) 

 

 

Days 

Doses in mM 

M1 Generation 

15      30          45          60 

M2 generation  

      15          30              45                60 

0.0 12 22 31 38 15 26 35 43 

0.5 16 32 44 49 16 33 43 51 

1.0 19 29 51 58 21 37 51 58 

2.0 26 42 56 62 25 42 55 62 

4.0 11 21 30 34 12 21 32 35 
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Fig.1 Pot experiment showing treatment difference in tomato seedling to Sodium Azide 

 

  

  
 

Effects of SA on seedling growth of tomato 

(Pusa sadabahar) 

 

Out of four treatment 0.5, 1.0, 2.0, and 4.0 

mM of SA the maximum length of seedling in 

tomato plant was showed 26 to 62 cm in 2.0 

mM concentration of SA whereas the 

minimum length of tomato plant was showed 

11 to 35 cm in 4.0 mM concentration of SA. 

Even though the control plant showed 12 to 

43 cm plant height in  M1 and M2 generation 

(Table 4). 

 

Thus seeds pre-soaking with SA at prior three 

doses 0.5, 1.0 and 2.0 mM concentration 

increased significantly root length and 

seedling height of tomato plant compared 

with control plant. Our findings are supported 

by the results of Aldesuany and Ibrahim 

(2000) who stated that shikimic acid induced 

an increase in growth and yield of cowpea 

plants. The beneficial effects of shikimic acid 

on fruit yield may have been due to photo 

assimilation of fruits thereby increasing fruit 

wt. (Gunes et.al 2007; Elwan and El-

Hamahmy 2009; Favaty et.al 2009) In the 

same direction the significant highest value of 

fruit juice was increased by 100% with the 

treatment with 2.0 mM concentration of SA 

over control plant.  

 

Generally, sodium azide  was very effective 

in inducing mutations with respect to the 

germination percentage, root length, and 

seedling height. The most effective 

concentration being 2.0mM. The result of this 

work showed that all the trait studied were 

affected by SA treatment, the decrease in 

seedling emergence, seedling height, root 

length and seedling survival height at 

maturity and fruit yield/plant with increasing 

mutagen concentration (2.0<4.0) has been 

reported by mutagenesis studies (Adamu et 

al., 2002) when groundnut was treated with 

Gamma rays. 

 

In conclusion, generally SA is very effective 

in increasing mutations with respect to 

germination percentage, root length, seedling 

height per plants, the most effective 
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concentration being 2.0mM. The cultivar Pusa 

sadabahar responds to the treatment 

differently with different concentration of SA, 

therefore could be utilise to increase 

variability in isolating beneficial mutants for 

improvement of tomato production. 
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