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Abstract 

 

 In 2003-04 and 2004-05, the Department of Botany at Hindu College, Moradabad studied the effects of 

GA3, NAA, and MH on Chilli (Capsicum annuum L.) variety Suryamukhi. 100 Capsicum annuum L. 

variety Suryamukhi seeds were treated with 5, 10, 25, 50, and 100 ppm growth regulators for 24 hours. 

Seeds treated with GA3 at 5ppm showed the greatest germination (120.69%) and survival (91.43%) above 

the control (8.57%). 5-50 ppm treatments enhanced seedling growth. 5ppm GA3 produced the longest 

seedlings (11.72cm) and roots (5.28). 50ppm seeds had the longest shoots (7.72cm). 100 ppm seeds had 

the lowest germination, survival, mortality, and seedling growth. NAA treatments enhanced germination 

and survival up to 10 ppm. The maximum gemination (125.86%), survival (95.89%), and mortality 

(4.11%) were obtained in 10ppm treatment above the control, but it declined in 25 to 100ppm 

concentration. Increased seedling growth to 25 ppm. 25 ppm NAA seeds had the longest seeding 

(11.37cm) and shoot length (7.55cm), whereas 10 ppm NAA seeds had the highest root length (4.20cm). 

All MH doses inhibited seed germination. 100ppm treated seeds had lower germination (67.24%), survival 

(58.41%), and mortality (43.59%) than the control. MH inhibited shoot and root growth.Plant growth 

regulators (PGRs) play important roles in regulating plant growth. 
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   INTRODUCTION  -   

 Since 1936, when Cholodny firstly proposed the use of growth hormones in agriculture, a large number of 

growth hormones have been used on different crop plants to study their effects on various aspects. Such 

type of work on chilli is very scantly, whereas the crop is economically much important. Therefore, the 

present work has been under taken to study the effects of gibberellic acid (GA3), α-naphthalene acetic acid 

(NAA) and maleic hydrazide (MH) on seed germination, survival and seedling growth of chilli (Capsicum 

annuum L.) 

The effects of gibberellins on seed germination and seedling growth have been studied in various crop viz. 

radish (Sharma et al., 1990; Bhople et al., 1998), okra (Singh and Kumar, 1998), papaya (Pandit et al., 

2001 ; Beniwal et al., 2005) and green gram (Tickoo et al., 2006) etc. GA3 treatment promoted seed 
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germination and increased height, fresh weight and dry weight of seedling in ber (Singh et al., 2004). 

Singh & Murty (1987) and Singh (1989) observed in Cassia sp. that 50 and 100ppm GA3 promoted seed 

germination while higher concentrations slightly reduced the germination percentage as well as seedling 

height. 

Singh and Kumar (1998) reported that presowing seed treatment of GA3 promoted seed germination in 

okra. Haque et al. 5(2006) observed that seeds treated with 50 & 100 ppm concentrations of GA3 

improved seed germination percentage and seedling growth in Chrysanthemum sp.  

 The effects of auxins on seed germination and seedling growth have been studied in different crops viz. 

Cassia glauca (Singh, 1989), seabuckthorn (Sankhyan et al., 2004) and Polianthus tuberosa (Sagar et al., 

2005). Bhople et al. (1998) have studied that presowing treatment with 100 ppm NAA increased 

germination percentage in radish. Effects of different concentration of NAA have also been studied on 

seed germination and seedling growth in chilli. Hariharan and Unikrishnan (1983) have reported that 30, 

50 and 70 ppm doses of α NAA showed early germination in chilli.  

The effects of maleic hydrazide on seed germination and seedling growth have been studied in various 

crops viz. radish (Sharma et al., 1990), maize (Castro et al., 1987), onion (Gregoriou, 1998) and tuberose 

(Sagar et al., 2005). Singh and Murty (1987) have studied that presoaking seeds of Cassia glauca with 50, 

100, 200 and 500 ppm MH showed decrease in germination with increasing concentrations of hormone. 

Caldiz et al. (1997) have studied that the potato treated with 9 or 12 liter maleic hydrazide/hectare delayed 

sprouting time but improved the yield. 

MATERIALS AND METHODS  -  

100 seeds of Capsicum annuum L. variety Suryamukhi were treated with 5,10, 25, 50 and 100 ppm 

aqueous solutions of each of GA3, NAA and MH for 24 hours. Seeds for control were soaked in distilled 

water for the same duration. There were 16 treatments including control and each was replicated 4 times 

with 25 seeds per enamel tray containing sterilized and moist sand. Germination was observed daily till 

constancy and seedling growth was studied when seedlings were 20 days old. 

Following observations were recorded   

1. Germination percentage 

2. Survival and mortality percentage 

3. Seeding growth  
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OBSERVATIONS -  

Germination:- 

The experimental findings on seed germination are presented in    table 1 and fig.5-7. Germination 

occurred in all the treatments. There was only 58% germination in control and therefore, in all the 

treatments, germination % was calculated in relation to control. 5, 10 and 25 ppm concentrations of GA3 

showed an increase in seed germination over the control. Maximum germination % has been observed in 5 

ppm treatment. 10 and 25 ppm treatments also showed higher germination percentage as compared to 

control but it was decreased with the increasing concentration as compared to 5 ppm GA3 treatment. 

Higher doses i.e. 50 and 100 ppm GA3 decreased the germination percentage and minimum germination 

percentage was observed in 100 ppm which was about 28% lower as compared to control (fig.1). 

In case of NAA treatments, the germination percentage was increased with the increasing concentration 

upto 10 ppm but it was decreased with the increasing concentrations from 25 to 100 ppm, however, in 25 

ppm treatment germination % was about 7% higher as compared to control. In NAA treatments, maximum 

germination percentage (125.86%) was recorded in 10 ppm, while minimum germination percentage 

(94.83%) was observed in 100 ppm (fig.2).  

Perusal of data presented in table 1 shows and fig.7 that MH decreased the germination percentage in all 

the concentrations used. There was a gradual incrase in the reduction in germination percentage with the 

increasing doses of the MH. Maximum reduction of 33% was observed in 100 ppm treatment of MH. 

Thus, a linear dose/effect relationship has been observed in MH treatments. 

Survival and Mortality: - 

The observations on survival and mortality percentage are documented in table 1 and fig.8-13. The 

survival percentage was increased in 5 to 25 ppm GA3 treatments and it was decreased in 50 and 100 ppm 

concentrations used as compared to control. Among GA3 treatments, maximum survival percentage was 

found in 5 ppm treatment and there was a gradual decrease in survival percentage with the increasing 

concentrations of GA3 used with minimum survival percentage of 69.05% in 100 ppm. Maximum 

mortality percentage (30.95%) was observed in 100 ppm GA3 treatment. 

Lower doses of NAA upto 10 ppm showed an increase in survival percentage and decrease in mortality 

percentage. At higher doses of NAA (25 to 100 ppm), the survival percentage was decreased with the 

increasing concentrations but it was still higher in 25 and 50 ppm as compared to control. Maximum 

germination percentage (95.89) and minimum mortality percentage has been observed in 100 ppm NAA 

treatment. 
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In case of MH treatments, the survival percentage was gradually decreased and mortality percentage was 

increased with the increasing concentrations of MH used, however in 5 and 10 ppm treatments, survival 

percentage was slightly higher as compared to control. It is clear that MH concentrations showed an 

inhibitory effect on survival percentage. 

Among all the 15 treatments, maximum survival percentage (95.89%) with minimum mortality (4.11%) 

has been observed in 10 ppm NAA treatment while minimum survival percentage (58.41) with maximum 

mortality (43.59%) has been reported in 100 ppm MH treatment. 

Table –1 

Effect of GA3, NAA and MH on germination, survival and mortality percentage of 

seedlings in chilli (Capsicum annuum L.) 

Treatments Number of 

Seed 

germinated 

Germination 

% of control 

Number 

of plants 

survived 

Survival % 

of 

germination 

Mortality 

% 

Control  58 - 48 82.76 17.24 

GA3        5 ppm 70 120.69 64 91.43 08.57 

              10 ppm 66 113.79 58 87.88 12.12 

              25 ppm 60 103.45 51 85.00 15.00 

              50 ppm  50 86.21 39 78.00 22.00 

            100 ppm 42 72.41 29 69.05 30.95 

NAA       5 ppm 61 105.17 55 90.16 09.84 

              10 ppm 73 125.86 70 95.89 04.11 

              25 ppm 62 106.90 54 87.10 12.90 

              50 ppm  57 98.28 48 84.21 15.79 

            100 ppm 55 94.83 43 78.18 21.82 

MH         5 ppm 57 98.28 49 85.97 14.03 

              10 ppm 54 93.10 45 83.33 16.67 

              25 ppm 48 82.76 36 75.00 25.00 

              50 ppm  44 75.86 30 68.18 31.82 

            100 ppm 39 67.24 22 58.41 43.59 
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                       Fig. – 1: Effect of gibberellic acid on germination percentage in chilli  

 

 

 

 
 

Fig. – 2: Effect of naphthalene acetic acid on germination percentage in chilli 
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Fig. – 3: Effect of maleic hydrazide on germination percentage in chilli 
 

 

 

 

 

       
 

Fig. – 4: Effect of gibberellic acid on survival percentage in chilli 
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Fig. – 5: Effect of naphthalene acetic acid on survival percentage in chilli 

 

 

 

 

 

          

 
 

Fig. – 6: Effect of maleic hydrazide on survival percentage in chilli 
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Fig. – 7: Effect of gibberellic acid on mortality percentage in chilli 

 

 

 

 

 

                 
 

Fig. – 8: Effect of naphthalene acetic acid on mortality percentage in chilli 

 

 

 

 

 

http://www.ijarets.org/
mailto:editor@ijarets.org


International Journal of Advanced Research in Engineering Technology and Science      ISSN 2349-2819 

www.ijarets.org                                 Volume-1, Issue-1 October – 2014                Email- editor@ijarets.org 

Copyright@ijarets.org                                                                                                              Page  61 

 

 

 

                  
 

 

Fig. – 9: Effect of maleic hydrazide on mortality percentage in chilli 

 

Seedling growth:- 

The perusal of data presented in table 2 ,fig.14 and photoplates 1-6 shows that 5 to 50 ppm GA3 treatments 

increased significantly the length of seedling and shoot but this promotery effect was gradually decreased 

with the increasing concentrations used. The root length was increased significantly in 5 and 10 ppm while 

it was decreased in 25, 50, and 100 ppm GA3 treatments as compared to control. 

In case of NAA treatments the seedling growth was gradually increased with the increasing concentrations 

from 5 to 25 ppm but it was gradually decreased in 50 and 100 ppm NAA treatments. In 10 to 50 ppm 

NAA treatments, the increase in seedling growth was found to be most significant. NAA showed an 

insignificant effect on root length except a  significant increase in root length in 100 ppm treatment. 
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Table –2 

 

Effect of GA3, NAA and MH on seedling growth in chilli 

(Capsicum annuum L) 

Treatments 
Seedling length Shoot length Root length 

Mean ± SE Mean ± SE Mean ± SE 

Control    9.42 ± 0.380 5.82 ± 0.180 3.60 ± 0.446 

GA3        5 ppm 11.72 ± 0.467** 6.44 ± 0.161** 5.28 ± 0.265** 

              10 ppm 11.20 ± 0.265** 7.02 ± 0.141** 4.18 ± 0.286 

              25 ppm 10.77 ± 0.267** 7.19 ± 0.050** 3.58 ± 0.321 

              50 ppm  10.57 ± 0.243** 7.72 ± 0.283** 3.29 ± 0.338 

            100 ppm   9.86 ± 0.275 7.28 ± 0.145** 2.14 ± 0.218** 

NAA       5 ppm   9.78 ± 0.388 6.10 ± 0.267 3.68 ± 0.320 

              10 ppm 11.25 ± 0.329** 7.05 ± 0.131** 4.20 ± 0.221** 

              25 ppm 11.37 ± 0.169 7.55 ± 0.225** 3.82 ± 0.259 

              50 ppm  10.83 ± 0.226** 7.02 ± 0.102** 3.61 ± 0.281 

            100 ppm   9.87 ± 0.380 6.45 ± 0.207** 3.42 ± 0.170 

MH         5 ppm   9.26 ± 0.401 5.72 ± 0.292 3.54 ± 0.163 

              10 ppm   8.94 ± 0.441 5.51 ± 0.297 3.43 ± 0.146 

              25 ppm   8.48 ± 0.383* 5.26 ± 0.268* 3.22 ± 0.121** 

              50 ppm    7.76 ± 0.229** 4.85 ± 0.174** 2.91 ± 0.550** 

            100 ppm   5.63 ± 0.218** 4.01 ± 0.338** 1.62 ± 0.150** 

 

  * Significant at P = .05 

** Significant at P = .01  
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Fig. – 10:Effect of GA3, NAA & MH on seedling growth in chilli  

Maleic hydrazide showed an inhibitory effect on seedling growth. Seedling length, shoot length and root 

length were decreased in all the concentrations of MH used as compared to the control. The inhibitory 

effect has been found to be most significant in 50 and 100 ppm MH treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          

                           

1.5ppm 2. 10ppm  3. 25ppm  4. 50ppm   5. 100ppm 

Photoplate 1: seed treatment of GA3 
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 1.5ppm 2. 10ppm  3. 25ppm  4. 50ppm   5. 100ppm 

 

Photoplate 2: seed treatment of NNA 

 

1. 5ppm   2. 10ppm  3. 25ppm  4. 50ppm   5. 100ppm 

Photoplate 3: seed treatment of MH 

 

Conclusion: The experimental findings on seed germination presented in table 1 revealed that lower 

doses of GA3 (5, 10 and 25ppm) increased the germination percentage over the control while higher doses 
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i.e. 50 and 100 ppm decreased the germination percentage. 5 ppm GA3 showed maximum germination 

percentage and there was a gradual decrease in germination percentage with the increasing concentration 

of GA3. NAA treatment promoted the germination percentage at 5 and 10 ppm and then there was a 

gradual decrease in germination percentage with the increasing concentrations of NAA from 25 to 100 

ppm. The observations that maleic hydrazide (5-100 ppm) inhibited the seed germination and there was a 

gradual increase in reduction of germination. Application of GA3 increased the survival percentage upto 

25 ppm, however, there was a gradual decrease in survival percentage with increasing concentration of 

GA3. At 50 and 100 ppm GA3, the survival percentage was lower than that of control. In NAA treatments 

maximum survival percentage was observed at 5 ppm and there was a gradual decrease in survival 

percentage with the increasing concentration of NAA in chilli. 5 ppm MH treatment promoted the survival 

percentage while higher doses decreased it and the reduction was gradually increased with the increasing 

concentrations of MH. 
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