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Abstract 

The efficacy of various inorganic and organic pre- sowing seed treatments and germination 

duration of dipping for basil (Ocimum basilicum ) seedlings was investigated for germination and 

growth in order to recommend a better replacement for inorganic chemicals. The mature seeds of 

Ocimum basilicum were sourced from the National Center for Genetic Resources and 

Biotechnology in Ibadan, Nigeria. The seeds were subjected to 3 pre-treatments and a control 

which included soaking in rabbit urine (20%), boiling water (100%) and gibberellic acid (GA3) at 

10, 15, and 20 minutes of dipping duration both in the laboratory and on the field. Data collected 

were subjected analysis of variance. The result showed seeds of Ocimum basilicum soaked in 

rabbit urine (20%) concentration and gibberellic acid (GA3) both in the laboratory and on the 

field had the highest germination percentage of 92 and 100%, respectively while the least was 

recorded with boiling water (52%) and  the control (0%) after 20 days of sowing. Among the 

different organo-priming seed techniques used for this research, soaking of Ocimum basilicum 

seeds in rabbit urine (20%) recorded the highest seedling emergence after 15 minutes of 

application and was second best to GA3, thus rabbit urine is recommended for use by farmers, 

seed dealers and crop breeders. 

 

Keywords:  Seed dormancy, chemical treatment, organic treatment, seed soaking, seedling 

emergence 
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1.0 Introduction 

 
The study of seed germination and seedling growth of medicinal plant species like Ocimum 

basilicum has received special attention from the scientific community due to the increased 

demand for these plants in the medicinal, herbal and pharmacological industries, coupled with the 

need to make rational crops for the production of herbs (Zare et al., 2011). The large consumption 

of basil as a food ingredient by the populace makes it a possible candidate for bio fortification 

purposes (Hassan, 2012).   

 

Seed dormancy is defined as the failure of an intact viable seed to complete germination under 

favorable conditions and is controlled by several environmental factors such as light, temperature, 

and the duration of seed storage (Singh et al., 2014).  Hidayati et al. (2012) reported that pre-

germination treatment is the act of subjecting seeds to external conditions, which is targeted at 

removing seed dormancy and enhancing seed germination within the shortest possible time. This 

implies that, pre-treatment encourages fast and uniform germination. In order to sustainably meet 

the demands of the society for fruit, crop and other agricultural products, seeds of plant need to be 

examined on how fast they can germinate under different pre-treatment methods in the nursery in 

preparation for large scale plantation establishment (kandan et al., 2008). Hidayati et al. (2012) in 

their findings reported that dormancy is an important component of physiological seed quality and 

concluded that plants with a long history of domestication and plant breeding will definitely have 

lower seed dormancy. Several methods have been reported in the breaking of seed dormancy but 

this largely depend on the plant species and type of dormancy. Various methods like scarification, 

pre-treatment with plant growth regulators (PGRs), organic and inorganic pre-treatments and 

temperature shocks are commonly used.  

 

Gurung et al. (2014) reported that cool water soaking and hot water treatment enhanced seed 

germination especially when soaked at room temperature, this consequently, help in softening the 

seed coats, reduce inhibitors to barest minimum, reduces the time required for germination and 

increases germination percentage. Similar findings were reported by Gupta et al. (2016) in which 

significantly higher seed germination (86%) was recorded in Rauvolfia serpentina seeds, when 

soaked overnight in cold water against a control (40 %). In Acacia species and the four Pinus 

species, the ash treatments inhibited germination and this effect was increased with increasing ash 

concentration (Bahar et al., 2006). Also, 125% increase in germination was recorded using cow 

dung slurry treatment and its urine in Silvia oficinalis seeds and these were attributed to the 

presence of high urea, ammonia, creatinines and hippuric acid in its urea (Amarnath et al., 2015). 

Other methods suggested by Rehman and Park (2000) were chemical scarification with sulfuric 

acid (H2SO4) which they reported that the process softened the seed coat.  Krishnamurthi (2016) 

used freeze-thaw technique by placing the seeds of plants in the freezing condition (CO2) snow, 

dry ice, ultra-low freezer, liquid air and liquid nitrogen until the seed froze and was immediately 

transferred to hot water which consequently caused the seed coat to crack. Demirsoy et al. (2010) 

redefined abscisic acid (ABA) as germination inhibitor and gibberellins (GA3) as terminator of 

seed dormancy. However, there has been a global call by FAO (The Food and Agricultural 

Organization) on the mandate to reduce the use of inorganic pre-sowing treatments due to, non –

environmental friendly,  health related hazards caused to human and also,  the escalating cost of 

purchase which are beyond the reach of an average farmer (FAO, 2015). Sequel to the above 
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menace, potency of various inorganic and organic pre- sowing seed treatments and germination 

duration of dipping for basil (Ocimum basilicum ) seedlings were investigated for germination and 

growth with the view, of recommending a better replacement for inorganic chemicals. 

 

2.0 Materials and Methods 

 
The experiments were carried out in 2019 and 2020 in the laboratory and the nursery of the Crop 

Production Department, University of Agriculture and Environmental Sciences, Owerri, Nigeria. 

The annual rainfall was 1100 mm and the vegetation cover was mainly secondary forest. 

In both experiments, treatments consisted of scarification methods (rabbit urine pH 6.5), GA3 

(0.5g/l), boiling water (100 °C) and untreated seeds as control and dipping durations (10, 15 and 

20 minutes). The experiment was a factorial arranged in a Completely Randomized Design (CRD) 

in three replications and there were 100 seeds per experimental unit. In the laboratory, petri-dishes 

lined with 8 g of cotton wool were arranged on clean laboratory table and the treated seeds were 

placed in each petri-dish with 100 seeds at 1cm depth for observation. On the field, 10 kg of the 

air dried soil was weighed into each perforated planting pot to prevent water logging after which, 

100 treated seeds were sown per pot at 2 cm depth at 5 x 5 cm spacing and each planting pot 

separated by 60 x 60 cm. 

Mature seeds of Ocimum basilicum were sourced from The National Center for Genetic Resources 

and Biotechnology in Ibadan, Nigeria. The seeds were washed with distilled water and the clean 

seeds were air dried and tested for germination. Seed germination was determined by placing seeds 

in petri- dishes under laboratory conditions and seeds were sown in planting pots after treatment 

in the nursery. 

Three sets of 100 seeds of Ocimum basilicum were soaked in 3 different glass beakers containing 

equal volume (20 ml) each of rabbit urine, boiling water and GA3 at dipping durations of 10, 15 

and 20 minutes, respectively. As the duration of dipping lapsed, the rabbit urine solution was 

poured away and seeds were thoroughly rinsed with distilled water to remove remnant of rabbit 

urine, blotted dry before sowing. The control sample was a direct germination of untreated seeds.  

Data collected on the days to first emergence, days to 50% germination, percentage germination 

were subjected to analysis of variance (ANOVA) using the Statistical Analysis System (SAS™, 

2017)  and means were separated using the Fischer’s Least Significant Difference (LSD) at 5% 

level of probability. 

 

3.0 Results 

 
The laboratory trial of the effects of different methods of breaking hard seed coat dormancy and 

dipping duration on germination (%) of Ocimum basilicum is presented in Table 3.1.  The 

laboratory result showed that the effect of  different methods of breaking hard seed coat dormancy 

was significant (p< 0.05) on germination of Ocimum basilicum across sampling period.   It took 

seeds treated with GA3 and rabbit urine eight and nine days respectively to start germinating 

followed by those treated with hot water that took about eleven days (11 days) while none of the 

untreated seeds germinated 20 days after sowing (DAS). Similarly, 50% germination was recorded 

in seeds treated with GA3 at 10 minutes (12 days) and 15minutes (13 days), respectively. Hot water 

could not attain this even at 14 days after sowing. Seeds of Ocimum basilicum dipped in GA3 (10, 
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15, 20 minutes) had the significantly (p< 0.05) highest germination percentage (100%), followed 

by those dipped in rabbit urine (87%) and (85%), respectively.  Seeds dipped in hot water had 

(62%) 20 days after sowing while none of the untreated seeds germinated even after 20 DAS.  

 

However, total germination percentages of seeds treated with GA3 at various treatment levels were 

statistically different the GA3 treated seeds for 10 mins at 10 days after soaking had significantly 

higher germination (28 %) than the 15 mins treated seed (21%). 
 

Also, the interactive effect of the methods of breaking hard seed coat dormancy and dipping 

duration on germination percentage of Ocimum basilicum showed that seeds were significant (p< 

0.05) indicating that they were dependent (Table 3.1). Seeds dipped in rabbit urine, had highest 

germination percentage (87%) and this was recorded at 15 minutes dipping while those treated 

with hot water for 10 minutes had the least (60%) at 20 DAS. Conversely, seeds treated with GA3, 

for 10, 15 or 20 minutes had 100% germination. However, seeds dipped in boiling water for 10 

and 15 minutes had the highest of 62% and lower value of 60% while no germination was recorded 

in the control. 
 

The field trial of the effects of method of breaking hard seed coat dormancy and dipping duration 

on germination (%) of Ocimum basilicum is presented in Table 3.2. The effect of method of 

breaking hard seed coat dormancy and dipping duration was significant (p< 0.05) across the 

seedling emergence also on the field. The result on the field was quite different from what was 

obtained in the laboratory. All the treatments recorded early germination with the highest 

germinability at six days after sowing was recorded in GA3 and rabbit urine with 20% each. The 

two afore-mentioned treatments maintained the lead by recording 50% germination at 14days 

(DAS). The overall result of the first field trial showed that, all the treatments levels of GA3 

produced 100% germination and was closely followed by 90% germination at 15minutes of 

soaking with rabbit urine. The second best result of 90% and 92%, respectively in the first and 

second trials were recorded from seeds dipped in rabbit urine (20%) solution for 15 minutes while 

those treated for 20 minutes had the least of 64% and 65%, respectively at 18 DAS. Seeds dipped 

in hot water for 10 minutes had highest seedling emergence of 53% and 52% followed by those 

dipped for 20 minutes with 44% and 38%, while seeds dipped for 15 minutes had the lowest of 42 

and 37% in the first and second trials, respectively. Seeds treated with gibberellic acid for 10, 15 

and 20 minutes had the highest emergence of 100% in the first and second trials. The untreated 

(control) seeds did not emerge even after 18 DAS. 
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Table 3.l: Effects of different methods of breaking hard seed coat dormancy and dipping duration on germination (%) of 

Ocimum basilicum (laboratory trials) 

 

 
 

Dipping  

duration 

(minutes)        

 

 

 

 

 

 

 

 

 

 

 

Seed germination (%)  (Days after soaking) 

    

 

     

 

 

     

     

 

 

                                        15 

 

 

 

 
 

08 09 10 11 12 13 14 15 16 17 18 19 20 

Boiling water 10 0 0 0 6 17 43 54 62 62 62 62 62 62 

 15 0 0 0 20 20 21 29 39 48 61 61 61 62 

 20 0 0 0 6 15 28 48 59 59 59 59 59 60 

GA3 10 4 17 28 42 50 59 72 73 84 91 100 100 100 

 15 5 14 21 33 40 51 66 76 84 89 100 100 100 

 20 4 6 1.0 19 25 36 45 56 74 80 88 100 100 

Rabbit urine 10 0 0 8 14 24 33 39 47 56 64 80 82 82 

 15 0 3 11 17 24 36 44 56 65 72 78 80 87 

 20 4 6 14 20 24 29 35 42 49 59 63 69 83 

Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

LSD (P≤0.05)      3.0  3.1 4.1 4.8 5.0 4.8 5.7 5.7 5.7 5.7 4.2 3.6 3.8 
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4.0 Discussion 

 
This study revealed that seeds treated with GA3 either for 10, 15 and 20 minutes had 100% 

germination both on the field and in the laboratory. Application of growth regulators such as GA3 

has a positive effect on germination and could double the germination rate of dormant seeds with 

hard seed coat (Rehman and park 2000). However, the discrepancies result of early germination 

recorded on the field must have been as a result of genotype by environment interaction.  Research 

has shown that most of the seed quality characteristics are poly genetically inherited which can be 

largely influenced by a wide range of environmental factors during seed production, harvesting, 

processing, storage and treatments such as seed priming (Adebisi, 2004).  

 

Ghorbani and Esmaeilizadeh (2017) suggested that gibberellins synthesis and perception are often 

affected by light and temperature among other numerous environmental signals that can influence 

release from seed dormancy.  The use of organic materials in priming is known as organo-priming 

and these approaches in breaking of dormancy have been used severally to curb the above menace 

of inorganic materials. The use of rabbit urine (20%) recorded 92% seedling emergency after 

15minutes of application and was second best to GA3. Soaking in rabbit urine is economical and 

can reduce to barest minimal the problem of scorching and death of emerged seedlings. Previous 

works (Ali et al., 2010; Ghorbanpour & Hatami, 2014; Rehman & Park, 2000) emphasize pre-

treating seeds of legumes with hard seed coat at a specified dipping duration for faster and 

complete germination. Prabhat and Rakesh (2020) reported the use of soaking ocimum basilicum 

in normal water for 24hrs duration for effective germination as second best option after 

gibberelline in their findings, but this research has been able to prove that rabbit urine will do the 

same after 15minutes of soaking. Amarnath et al. (2015) described seeds of Ocimum basilicum as 

similar to those of many other hard coated legumes and that scarification could enhance its 

germination ability. Past studies have been inconclusive or at best requesting further investigation 

on appropriate duration of soaking for chemical treatment of seeds with hard seed coat. This study 

established soaking period of 15 minutes as adequate for rapid germination of Ocimum basilicum 

seeds.  Desai et al. (2017) improved the germinability of  Vitex doniana seeds in solution of  J. 

mimosifolia  and enhanced its germination percentage. Desai et al. (2017) reported while studying 

seed germination of papaya that soaking in cow urine (10 %) for 18 h increased germination of 

papaya seeds to 82 % than control. Similar results were reported in cluster bean and Sorghum 

bicolor seeds treated with bovine urine at 2-3 % concentration (Aghilian et al., 2014; Amarnath et 

al., 2015). 

 

Ghorbani and Esmalizadeh  (2017) recorded 125% increase in germination of Salvia officinalis 

seeds using cow dung slurry and urine at higher concentration. Cow dung, cow urine and rabbit 

urine are rich source of organic nutrients and plant growth promoting rhizobacteria strains, which 

helps in production of growth hormones like auxins and gibberellins (Gupta et al., 2016; Kanwar 

et al., 2014). These growth regulators help to break the dormancy and resulted in higher seed 

germination. 
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Table 3.2: Effects of  the  different methods of breaking hard seed coat dormancy and dipping duration on seedling emergence 

of Ocimum basilicum (field trial) 

 

                                   Seedling emergence (%)        

         Dipping duration             First trial          Second trial    

 (minutes)     Days after soaking        Days after soaking    

   6 8 10 12 14 16 18  6 8 10 12 14 16 18 

Rabbit urine 10  20 35 36 44 66 74 79  8 18 28 37 41 61 76 

 15  12 24 25 35 50 59 90  4 13 20 27 30 47 92 

 20  14 28 34 41 57 64 64  7 15 23 36 38 53 65 

GA3 10  20 35 36 44 66 74 100  8 18 28 37 41 61 100 

 15  13 24 25 35 50 59 100  4 13 20 27 30 47 100 

 20  14 28 34 41 57 64 100  7 15 23 36 38 53 100 

Hot water 10  07 17 20 30 42 47 53  4 8 15 23 27 39 52 

 15  04 14 18 25 35 38 42  2 7 12 19 22 31 37 

 20  05 15 18 27 36 40 44  4 7 13 21 24 34 38 

Control   0  0 0 0 0 0 0 0  0 0 0 0 0 0 0 

LSD(P≤0.05)   4.8 5.4 5.7 6.9 8.4 8.8 8.9  2.7 4.2 5.0 6.0 6.7 7.9 8.5 

Note- GA3,- Gibberellic acid
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5.0 Conclusion 

 
The study has further established that the pre-sowing treatments affected the germination 

parameters of the basil seeds and seedling growth. The treatment with GA3 once again proved to 

be the best pre-treatment among other treatments used in the study. Although, there have been call 

for drastic reduction in the use of synthetic product, this study has revealed that, rabbit urine ((20%) 

for 15mins) being an organic product, can replace the use of GA3 in the pre-sowing treatment for 

the seed emergence and seedling growth of Ocimum basilicum. Among the different organo-

priming seed techniques used for this research, soaking of Ocimum basilicum seeds in rabbit urine 

(20%) recorded highest seedling emergence after 15 minutes of application and was second best 

to GA3, thus it is recommended for use by farmers, seed dealers and crop breeders. 
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