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Abstract: Davana (Artemisia pallens) ia an important high valued annual medicinal and aromatic herb of 

India belonging to the family Asteraceae. India has a monopoly in production and export trade of davana oil 

and India stands 3rd in essential oil production in the world. This study was conducted at Department of seed 

science and technology, TamilNadu Agricultural University, Coimbatore to determine the seed developmental 

and maturation studies in  davana. The bulk davana crop was raised in the field. Individual flower heads were 

tagged at the time of flower opening. The seeds were collected at 5 days intervals and subjected to the following 

seed quality assessment. The observation made on seed moisture content (%), 1000 seed weight (mg), 

germination %, seedling length (cm), dry matter production and vigour index. The results revealed that 

physiological maturity of davana seeds was attained on 35th day after anthesis, where in germination 

percentage (86), seedling length (2.3), vigour Index (198) and dry matter production (1.23mg) were higher.  
Keywords: Davana, seed development and maturation, germination %, seedling length, drymatter production, 

vigour index. 

 

I. Introduction: 
Aromatic plants are the natural source of perfumes and fragrance widely exploited by essential oil 

industries across the world. India stands 3rd in essential oil production in the world, the first being France while 

Britain takes the 2nd place. Davana (Artemisia pallens) is an important high valued annual aromatic herb of India 

belonging to the family Asteraceae and commercially cultivated in south India as a short duration crop from 

November to march. India has a monopoly in production and export trade of davana oil and India stands 3rd in 

essential oil production in the world. Davana is traditionally used in religious ceremonies and in making 

garlands, bouquets, floral decorations and floral chaplets, lends an element of freshness and a rich 

sumptuousness of fragrance to religious occasions (Narayana et al., 1998) [1]. The essential oil of davana 
extracted from air dried flowering herb, is a brown viscous liquid with deep mellow, persistent, rich fruity odour 

and it is recognized as one of the most useful essential oils for formulating natural flavours that are used in cakes, 

pastrics, beverages in United States of America, Europe and Japan (Pisana 1989) [2]. Artemesia pallens possesses 

anti-inflammatory, antipyretic and analgesic propertiesit is used in Indian folk medicine for the treatment of 

Diabetes mellitus. (Al-Harbi et al., 1994) [3]. Seed maturity is the crucial and most important factor determining 

the seed quality under successful seed production programme (Austin, 1972) [4]. It is understood that seed 

maturation is the gradual preparation for germination (Bewley and Black, 1994) [5]. The development process 

during seed growth and maturity interacts with the production environment to determine the planting quality of 

a seed. It is well established that seed quality is the highest at physiological maturity which precedes harvestable 

maturity. This practice would permit quick harvesting at appropriate timings, resulting in better field 

management (Delouche, 1973)[6]. Hence, knowledge on development of seed from fertilization to maturity is 

highly warranted. 

 

II. Materials and methods: 
 The study was conducted with davana seeds obtained from Horticultural college and Research Institute, 

Periyakulam formed the base material for this study. The experiment was conducted at Department of seed 

science and technology, TamilNadu Agricultural University, Coimbatore to determine the physiological and 

harvestable maturity status of the seed. The bulk davana crop was raised in the field. Individual flower heads 

were tagged at the time of flower opening. The seeds were collected at 5 days intervals and subjected to the 

following seed quality assessment. Seed moisture content, 1000 seed weight, Germination percentage, seedling 

length, drymatter production and vigour index are the observations recorded. Seed moisture content estimated 
by the following method. In each developmental stage four replicates of hundred seeds each were weighed 

(M1). The seeds were shade dried  followed by oven drying in a hot air oven maintained at 103 ± 2°C for 17 h 

and then the seeds were cooled in desiccator  with calcium carbonate for 30 min. and the dry weight was taken in an 
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electronic balance (M2). Adopting the following formula the seed moisture content was calculated and the mean 

expressed as percentage.  
                                     M1 - M2 

                   Moisture content (%) = -------------- x 100 

                   M1 
Where, M1=   Weight of the sample before drying,  M2=  Weight of the sample after drying 

For 1000 seed weight, the freshly harvested seed were counted in eight replications of 1000 seeds each, 

weighed in precision balance and mean weight was recorded in mg. Germination  Percentage (ISTA, 1999) 
[7],The germination test was carried out as per the procedure prescribed by ISTA with four replicates of 100 

seeds each in roll towel medium.  The test conditions of 25 + 2ºC and 95 + 3 per cent RH were maintained in a 

germination room illuminated with fluorescent light.  After eight days, the normal seedlings produced were 

counted and expressed as percentage. Seedling length (cm), Ten normal seedlings were selected at random 

from each replication and the seedling length was measured from the tip of primary root to the tip of the 

primary leaf and expressed in cm. Drymatter production (mg seedlings-10), Randomly selected ten normal 

seedlings used for seedling measurements were dried under shade for 24h and then dried in hot air oven 

maintained at 85 ± 1°C for 48h. It was cooled in a desiccator for 30 min. and weighed. The values were expressed 

as mg seedlings-10. Vigour index (Abdul-Baki and Anderson, 1973) [8], Vigour index (VI) was computed using 

the following formula and expressed as whole number.VI = Germination percentage x Seedling length (cm). 

The data obtained from experiments were analyzed by the ‘F’ test for significance following the method  
Factorial Completely Randomized Design as described by Panse and Sukhatme. 1985.[9]. Wherever necessary, 

the percent values were transformed to angular (Arc-sine) values before analysis. The critical differences (CD) 

were calculated at 5 per cent probability level. The data were tested for statistical significance. 

 

III. Results: 
The results of table 1 were followed. The highest moisture content (%) was recorded at 5 DAA (83.1%) 

which declined during subsequent stages and attained 12.7 per cent at 40 DAA. For 1000 seed weight (mg),the 

highest 1000 seed weight was recorded at 15 DAA (142 mg) which declined during subsequent stages and 

attained 123 mg at 40 DAA. Germination percentage in developing seed, initiated germination from 15 DAA (7%) 
which attained the maximum of 86 per cent at 35 DAA. Thereafter it decreased to 69 per cent on 40 DAA. The 

seedling length increased significantly with stages of maturity from 1.5 cm to 2.3 cm from 15 DAA to 35 DAA 

and decreased to 2 cm at 40 DAA. The dry matter production of the seedlings was the maximum at 35 DAA  

(1.23 mg) which were on par with 40 DAA (1.2 mg). Highest vigour index value of 198 was recorded at 35 

DAA, which decreased to 138 in 40 DAA. 

 

IV. Discussion: 
In seed production, the time of harvest is a critical factor determining the seed yield and quality. The 

unevenness of the performance of a seed lot is due to the differential condition of the mature plant and the 
environment interaction, which affects seed development. 

Seed maturation refers to the physiological and functional changes that occur from time of anthesis 

until the seeds are ready for harvest. Studies on the pattern of seed development and assessment on time and 

indices of maturity have greater practical utility on production of quality seeds. Malarkodi and Srimathi (2007) 

[10] found that stages, symptoms and days for seed development and maturation vary with crops and studies 

on seed maturation are warranted not only for individual species but also for various locations. According to 

Harrington (1972) [11], physiological maturity is the stage at which the seed reaches its maximum dry weight 

and nutrient flow into the seed from mother plant is ceased due to breakage of vascular connection by the 

formation of abscission layer (Eastin et al., 1973) [12]. In the present study, the pattern of seed development and 

maturation in davana was traced out to fix the optimum time and indices of physiological maturity for 

harvesting quality seeds.  

The rapid seed growth after fertilization to 5 DAA might be due to more uptake of water, nutrients and also 
accumulation of photosynthates from source to sink (Patel et al., 1977) [13] which increases with maturity, 

recording the highest fresh weight at 20 DAA. Venudevan (2008) [14] in glory lily also observed similar growth 

pattern in orthodox group of medicinal plants. The fresh weight of seed attained their maximum at 18 DAA and 

decreased thereafter due to disintegration occurred between source to sink and depletion of moisture content 

from seed. But, (Delouche, 1973; Rao and Rao 1975) [6 &15] opined that reduction in weight is also due to the 

depletion of volatile substances in semi fluid state that might have escaped along with water. Similar reductions 

in weight due to desiccation drying that is specific to orthodox species was  also reported in Phyllanthus niruri 

(Revathi, 2001) [16]and Ocimum (Swapna, 2003) [17], the medicinal plants of tropical region. 
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 The present study also indicated that the moisture content of seeds were maximum (83.1%) at 5 DAA and 

decreased rapidly up to 40 DAA (12.7%  seed). The loss of water during maturation is considered as inherent 
phase of development (McIIrath et al., 1963) [18] and its decrease beyond 40 DAA might be due to desiccation 

and dehydration as opined by Abdul-Baki and Anderson (1973) [8] that is common to all tropical crops. Similar 

reduction in moisture even after physiological maturation was also reported by Kalavathi (1996) [19] in Cassia 

angustifolia, Catharanthus roseus and Hibiscus sabdarrifa.  

Germination capacity is an indicator of seed maturation and in davana, the seeds collected between 5 and 

10 DAA failed to germinate due to immaturity of the embryo, while the seeds collected at 15 DAA attained 

germinability to a minimum of 15per cent, which steadily increased to the maximum of 86 per cent at 35 DAA, but 

decreased to 69 per cent with advances in maturation (40 DAA) based on normal seedling count. The 

maximization of germination at  35 DAA might be due to attainment of potentiality for reproduction as spelt 

through mature embryo with essential structures and activation of the enzymes and nutrients required for 

regeneration of miniature plant). The increasing trend in germination percentage during the development stages 
which attained the maximum on 35 days after anthesis might be attributed to the maximum dry matter content in 

seeds (Plate 1). 

Woodstock and Combs (1964) [20] expressed seedling length as measures of seedling vigour that aided 

the expression of their performance under given environmental conditions. The growth of seedlings in the 

present study increased with advances in maturation and were the maximum at 35 DAA, which was in 

coincidence with stages of dry weight of seed and seed germination The similar results were obtained to Swapna 

(2003) [17] in Ocimum and Manimohan (2008) [21] in Kalmegh. The seed vigour which is another parameter 

was in increasing order  attained maximum vigour on 35 DAA (197.8) due to accumulation of higher quantum 

of dry weight in seed till it reaches the maximum on 35 DAA (1.23 mg) (Fig.1). Heydecker (1972) [22] opined 

seed vigour as an inherent ability to survive well under wide range of conditions. The computed vigour index 

value was also the maximum at 35 days after anthesis coinciding with the higher germination and seedling 

length. Since the vigour index was the product of these two parameters, it was highest at 35 days after anthesis 
and this is in conformity with findings of Vakeswaran (2001) [23] in Ashwagandha and Gunasekaran (2003) [24] 

in Solanum nigrum. Thereafter drymatter production decreased slightly due to development of inbuilt mechanism 

involved in the disorganization of cell organelles within a few days after physiological maturity as reported by 

Mathews (1973) [25].  

From this study, it is inferred that the physiological maturity of davana seeds was attained on 35th day 

after anthesis, where in germination, seedling length, vigour and dry matter production were higher.  

 

V. Conclusion: 
The bulk davana crop was raised in the field. Individual flower heads were tagged at the time of flower 

opening. The seeds were collected at 5 days intervals and subjected to the following seed quality assessment. 

Seed moisture content, 1000 seed weight, Germination percentage, seedling length, drymatter production and 

vigour index are the observations recorded. Studies on tracing the pattern of seed development and maturation 

through physical and physiological characters indicated that the seeds attained physiological maturation on 35 DAA 

with maximum of dry weight (129 mg), germination (86%) and vigour index (197.8).  
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Table 1. Developmental variation in physical and physiological characteristics of seed during seed development 

and maturation 
Days After 

Anthesis 

(DAA) 

Moisture 

content (%) 

1000 seed 

weight (mg) 

Germination 

(%) 

Seedling 

length (cm) 

Dry matter production 

(mg seedlings
-10

) 

Vigour 

index 

5 83.1  126 - - - - 

10 75.4  139 - - - - 

15 63.9  142 7 (15.34) 1.5 0.93 11 

20 51.5  140 14 (21.97) 1.5 0.98 21 

25 42.7  137 38 (38.05) 1.6 1.00 61 

30 28.6  132 56 (48.44) 1.7 1.12 95 

35 20.3  129 86 (68.02) 2.3 1.23 198 

40 12.7  123 69 (56.16) 2.0 1.20 138 

SEd 1.30 3.29 1.13 0.05 0.02 2 

CD (P=0.05) 2.76 6.97 2.40 0.10 0.06 5 

(Figures in parentheses indicate arc sine transformed values) 

Fig.1. Seed development and maturation 

 

 


