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ABSTRACT 

The medicinal plants are propagated through their seeds.The seed is the basic input which requires evaluation 

of the quality of any seed lot in terms of germinability, viability and seedling vigour before sowing to assess 

their actual planting value and seedling growth at nursery. In medicinal plant cultivation, seed germination is a 

very important problem. The present study was conducted to examine the effect of various seed treatments on 

germination and seedlings quality characters over control. The seeds showed high level of viability percentage 

(95-99%) through tetrazobium test and the low value of the electrical conductivity of the seed's leachates 

(0.375-0.405 mho/cm1) also indicated the high level of intactness of the membranous system showing their 

viability but the germination was very low (0-10%) under favourable conditions of germination indicating the 

seed dormancy.Seed germination improved with various treatments such as scarification (hot water and acid 

treatments), gibberellic acid, KNO3 and thiourea treatments. Seed scarification with 30 minutes of hot water 

((700C) and conc. H2SO4(5N) for 15 minute and pre sowing GA3-200 ppm,0.5% KNO3 and thiourea 

treatments for 24 hrs significantly increased germination percentage, vigour index and speed of germination. 
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Introduction 

Aegle marmelos (L.), belongs to the family Rutaceae commonly known as Bael, stone apple, golden apple and 

bili is a large deciduous tree. It is a native of India and mostly found in tropical and subtropical region. It is 

medium sized tree having profuse dimorphic branches, alternate leaf with three leaflets and large spherical 

fruits. The seeds are oval shaped, light yellow in colour with rough surface. Aegle marmelos is cultivated in 

marginal lands and conventionally it is propagated through seeds and root suckers (Ghosh et al, 2012). The 

bael trees are recommended for reclamation of waste land and also for wind breaks as they can grow in poor, 

stony and alkaline soils. Almost all parts of it are used in preparing herbal medicine for treating diarrhea, 

dysentary and constipation.The extracts of stem, roots and fruits are used in Malaria, Jaundice, 

Antiamoebic,skin disease such as eczema, ulcers & urticaria. The leaf extract has Antifungal activity. The 

plant is rich in alkaloids among which aegline, marmesin, marmin and marmelosin are the major ones. The 

leaves of the tree are held sacred and are offered to Lord Shiva. But the seeds exhibit the dormancy which 

could be overcome by pre sowing seed treatments with certain chemicals and hormones. 
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Materials and Methods 

The seeds of bael were collected from fresh fruits and from National Bureau of Plant Genetic Resources, Pusa 

camps, New Delhi. The Seeds were subjected to the following treatments to achieve the desired objectives of 

the study pertaining to seed viability, germination etc. 

The seeds were soaked in water on moist filter paper for seed germination and the water was supplied 

periodically for moistening filter paper. 

TTC Test:- The seeds viability was tested by Triphenyl Tetrazolium Chloride (TZ) Test as per methods 

suggested by Lakon (1942). 

Electrical Conductance:- Electrical Conductivity (EC) of the seeds were measured with conductivity meter 

and expressed as mho/cm-1.The seeds (1g) were soaked in 20 ml of distilled water and incubated at 250C for 

4hrs. The electrical conductance was measured of the seed leachates. 

Seed Scarification:- The seeds were subjected to scarification treatments i.e. Hot water and acid scarification 

to workout their effect on seed germination, seedling vigour and speed of germination. 

Hot Water Treatment:- The seeds were dropped into about six times their volume of 700C pre heated water 

for 10, 20 and 30 minutes duration and then cooled down to room temperature. 

Acid Scarification:- Seeds were immersed in different concentrations of H2SO4 (1N, 5N and 10N) for 15 

minutes and rinsed thoroughly in running tap water before planting. 

Chemical Treatment  

GA3:- Seeds were soaked in 100, 200 and 300 ppm GA3 for 24 hrs prior of plate them on the moist filter paper 

for germination.  

KNO3 :-Seeds were also soaked in 0.1, 0.5 and 1.0% solution of KNO3 for 24hrs. prior of plate them on the 

moist filter paper for germination.  

Thiourea :- Seeds were soaked in 0.1, 0.5 and 1.0% solution of thiourea for 24hrs. prior of plate them on the 

moist filter paper for germination.  

Seed Germination Test:- Germination test was conducted with four replicates of 25 seeds each following the 

ISTA method at 270C. The germinated seeds were evaluated into normal and abnormal seedlings and dead and 

hard seeds were counted every day. Germination percentage was recorded as the basis of normal seedlings 

only. Seeds were considered to have germinated when the redicle has emerged out. 

Vigour Index:- Vigour index was calculated as the product of seedling vigour (root plus shoot length) and 

germination percentage. 

Speed of Germination 
plantingafter  Days

dailyremoved seedlingofNo.
=  

Statistical Analysis:- The data recorded for different parameters were analysed statistically by method of 

Analysis of variance as described by Cochran and Cox (1957) completely randomized design. 

 

Results and Discussion 

The untreated seeds under favourable germination condition resulted very poor germination which could be 

attributed to the existence of seed dormancy in Bael. The data pertaining to the effect of different treatments to 

overcome the dormancy and improving the germination are presented in Table-1. Hot water (700C) treatment 

for 30 minutes to the seeds resulted in a higher germination percentage (67-71%), seedling vigour (11.9-14.0 

cm), vigour index (797.3-994.0) and speed of germination (8.7) as compared to 10 and 20 minutes exposure. 

Gupta et al.(2001) reported that the hot water treatment in Abutilon indicum was most significant in reducing 

the hard seeds and best results were obtained by treating seeds at 700 C for 10 minutes.The H2SO4 (5N) for 15 

minutes treatments of seeds significantly improved the germination percentage ( 65-72%), speed of 
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germination (8.0-8.53) whereas the seeds treated with 10 N H2SO4 exhibited enhanced seedling vigour (8.5 

and 9.6 cm) as  compared to untreated control. Nayak and Sen (1999) also reported enhanced germination 

percentage in Aegle marmelos seeds treated with conc. H2SO4 for 20 minutes followed by GA3 soaking seeds. 

Singh et al.(2004) studied the effect of presowing treatments by soaking in H2SO4 for 10 minutes, 1% thiourea 

for 12 hours on the seed germination and seedling growth of ber (Zizyphus nummularia). The greatest seed 

germination was obtained with H2SO4 for 10 minutes (54.22%). 

     In GA3 200 ppm (24 hr soaking) treated seeds  the maximum germination percentage (73-80 %) , vigour 

index (963.6-1232.0 cm) and speed of germination (8.4-11.15) were recorded higher as compared to GA3 100 

and 300 ppm concentration. Hore and Sen (1995) observed enhancement in germination with GA3 100 ppm 

concentration in Bael (Aegle mermelos). GA3 treated seeds might be attributed to fact that the GA3 helps in 

breaking the seed dormancy which results in early and enhanced seed germination due to the diffusion of 

endogenous auxin and gibberellins like substances (Gurung et al., 2014). All GA3 treatments were useful for 

increasing in growth of seedling when compared with the control.This may be due to activated amylase which 

digested the available carbohydrate into simpler sugar, so that energy and nutrition were easily available to 

earlier growing seedling. Boost in plant growth due to GA3 treatment (Lee et al., 1999). Rajwair et al.(2007) 

observed effect of seed treatment with growth regulators (250 & 500 ppm GA3,250 and 500 ppm thiourea) 

and sulphuric acid on seed germination of wild ber (Zizyphus nummularia) and recorded highest percentage of 

seed germination with 500 ppm, GA3. 

The seeds soaked in 0.5% KNO3 solution exhibited significantly higher germination percentage (75-

79%),vigour index (1050.0-1406.2) and speed of germination (10.7-7.56) and seedling vigour (14.0-17.8 cm) 

over 0.1 and 1.0 % KNO3 treatments. Palani et al.(1995) reported that KNO3 had strong effect on germination 

percentage and vigour over acid pre-treated Acacia nilotica seeds.  

 The seeds soaked in 0.5% thiourea for 24 hrs was found significantly better in terms of enhancing the 

germination percentage (66-72%) and speed of germination ( 6.40-9.1) as compared to seeds treated with 0.1 

and 1.0 % conc.thioure. Hartmenn and Kester (1983) reported that thiourea had stimulating effect on breaking 

dormancy possibly by reactivating the effect of inhibitor of ABA. Singh et al.(2002) observed effects of seed 

treatments i.e. soaking in 100 ppm gibberellic acid, 1% thiourea and other chemicals on the germination and 

growth of jack fruit. The highest germination (95.33%), shortest span of germination (13 days) and fastest 

germination (average of 3.61 days) were recorded for 100 ppm GA3.  

Table 1:- Showing effects of different pre-sowing seed treatments on germination, root/shoot length (seedling vigour), 

vigour index and speed of germination in Beal (Aegel marmelos). 

Treatments 

 

Germination 

(%) 

Shoot length 

(cm) 

Root length 

(cm) 

Total Vigour index Speed of 

germination 

Seeds lot 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control 10 0 5.5 0 1.5 0 7.0 0 7.0 0 2.8 0 

Scarification 

Hot water  

10 min 32 40 5.5 4.8 2.0 1.8 7.5 10.8 240.0 432.0 5.42 4.30 

30 min 52 54 5.2 9.5 3.0 2.0 8.2 11.5 226.4 621.0 7.8 7.76 

60 min 67 71 9.3 12.5 2.6 1.5 11.9 14.0 797.3 994.0 8.5 8.77 

Acid 

Treatment 

(15minutes) 

 

1N 43 58 2.6 2.6 1.1 1.3 3.7 3.9 159.1 226.2 5.8 6.43 

5N 65 72 2.8 3.5 1.8 2.2 4.6 5.7 299.0 410.4 8.0 8.53 
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CONCLUSION  

It was concluded from the findings that there was a major effect of acid scarification (5N),GA3, KNO3 and 

Thiourea on germination percentage and seedling growth of Bael (Aegle marmelos L.). Therefore seeds pre-

treated with GA3 with 200 ppm, 5N acid treatment,KNO3(0.5%) and Thiourea (0.5%) are suggested to obtain 

better growth and quality seedling of this medicinal plant species. 
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