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ABTRACT 
 
The annatto bixin has emerged as a major source of natural dyes used in the world notably by the 

substitution of synthetics harmful to human health and ecologic tendency in obtaining industrial products 

free of additives with applications in industries textiles; cosmetics; pharmaceutical and food mainly. The 

aim of this research was to obtain increased of germination rate and dormancy breaking on annatto seeds 

by gamma radiation. Annatto dry seeds were exposed to low doses of gamma radiation from source of 

Cobalt-60, type Gammecell-220, at 0.456 kGy/hour dose rate. In order to study stimulation effects of 

radiation on germination rate and dormancy breaking in the seeds.  Five treatments with gamma radiation 

doses were applied as follows: 0 (control); 100; 125; 150 and 175 Gy. After irradiation the annatto seeds 

were planted as for usual seed production. According to the results obtained in this experiment we can 

conclude that the low doses of gamma radiation utilized on the annatto seeds did not presented 

significantly effect on the germination of plants. But the best dose to increase the germination of seeds 

was 150 Gy. 
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1. INTRODUCTION 

 

          The vegetable flora is recognized as one of the most important on the planet, 

featuring the greatest biodiversity of higher species. Among these, annatto (Bixa 
orellana L.) stands out for its wide applicability and ranks as one of the main sources of 

natural dyes used worldwide [1].  

 

          The seeds of annatto even hydrated and in temperature conditions may present 

temporary suspension of germination and in this situation they are dormant called [2].  
 

          The numbness of annatto seeds is a process characterized by delayed germination 

when the seeds even under favorable conditions (humidity, temperature, light and  
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oxygen) do not germinate. About two-third of tree seeds, among them is annatto, have 

some kind of numbness [3]. 

 

           The most accurate studies of numbness checked in annatto seeds and causes to 

lower bixin content are very important, especially to make more profitable marketing of 

annatto seeds, being a product of world-wide and expressive applicability by 

agribusinesses.  

 

         One of the alternative methods of breaking dormancy is the use of ionizing 

radiation as mentioning the works of [4, 5, 6, 7, 8, 9, 10, 11] used for gamma radiation 

seed dormancy breaking of the various Plant varieties, some were positive, and the other 

obtained results that were detrimental to germination of the plants these effects being 

directly proportional to the increase in radiation dose. The objective of this experiment  

was to evaluate the effects of different doses of gamma radiation to stimulate the 

germination of plants annatto (Bixa orellana L.). 

  

2. MATERIAL AND METHODS 

 
Were used representative samples of annatto seeds (Bixa orellana L.), belonging 

to cultivate Piave Green Lemon, from Monte Castelo city, State of São Paulo, provided 

by Chr Hansen of Brazil. Samples were subjected to gamma radiation from a Cobalt-60 

source, Gammacell-220 type, Atomic Energy of Canada Ltd. Ottawa, Canada, installed 

in the Center for Nuclear Energy in Agriculture (CENA-USP), Piracicaba, SP, under a 

dose rate of 0.456 Gy / hour, in the doses of 100, 125, 150, 175 Gy and control 

treatment. Was utilized these doses because with the smallest doses not obtained 

satisfactory results. The experimental design completely randomized with five 

treatments, each with four replications. For each treatment were used 50g annatto seeds. 

The experiment of seed germination was carried out in the Laboratory of Radiobiology 

and Environment,  CENA/USP, in Piracicaba, São Paulo University. 

 

Before being submitted to germination tests, the seeds were placed in a 

homogenizer, soil type separator three times in order to ensure integrity at all stages of 

the process. In gerboxes containing inside two sheets of blotter and to prevent loss of 

water by evaporation samples were kept with an ambient humidity above 90%, to 

reduce the need for re-wetting of the seeds after sowing. Previously against the action of 

pathogens was used Cercobin 700 WP fungicide, systemic at a ratio of 1g / kg of seed. 

60 seeds were placed per treatment and four replications for each germinated in a 

germination chamber BOD at a constant temperature of 28° C for a period of 15 days. 

 

The seventh day, obeying the rules of seed analysis (Brazil, 2009), the gerboxes 

were taken from the germination, aiming to carry out first count of germination. 

Computed numbers, gerboxes were led back to the germination chamber, remaining 

there for seven days when we were done the second and final count of germination of 

annatto seeds. 

 

It was considered germinated the seeds that presented the issue of rootlets. Data 

were subjected to analysis of variance (ANOVA), using the F test at 5% probability 

level for comparison of treatment means. 
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3. RESULTS AND DISCUSION 

 

         The data shown in Table 1 demonstrate that the behavior of the annatto seed 

germination, growing Piave Green Lemon, count shows the same trend. It is observed 

that there was no significant difference (P> 0.05) between treatments (Gy doses) on the 

percentage of seed germination, indicating that radiation Cobalt-60 range did not 

influence the dormancy of this cultivar break. Although treatments do not differ, there 

was a tendency on the increase in the breaking of dormancy, especially to the gamma 

radiation doses of 125 and 150 Gy. We can observe that the radiation dose 150 Gy 

promoted dormancy breaking, but with values similar to those obtained by the treatment 

control. 

 

Table 1. Annatto seed germination average values Bixa orellana L. irradiated with 

increasing doses of gamma radiation from Cobalt-60. 

Doses/Gy Irradiated 

Seeds 

Germinated 

Seeds 

Germinated 

Porcentage 

 

0 (control) 60 36.0a* 60.0             

100 60 34.0a 58.0             

125 60 37.0a 62.0             

150 60 42.0a 67.0 

175 60 34.0a 58.0 

*Means by same letters do not differ significantly at Tukey (P> 0.05)           

          

         The results of this experiment are similar the other studies with gamma radiation 

to increase the germination to other species such as corn, soybeans and sunflowers, 

[6,7,8]. However, the results obtained [12] when evaluating the effects of different 

doses of gamma radiation and concluded that the seeds irradiated with doses of 100 Gy 

and 200 showed a slower germination when compared to the control, since the doses of 

300, 400 and 500 Gy caused complete inhibition of germination  
 

4. CONCLUSION 
 

   Gamma radiation in the doses used did not significantly influence the annatto seed 

germination grow Piave Green Lemon. But the best results in germination of annatto 

seeds was at a dose of 150 Gy. 
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