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Phenological studies on Ocimum gratissimum L.
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The genus Ocimum is the largest genus of the subfamily africanum Lour. (Balyan and Pushpangadan 1988). O. 
Nepetoideae under the family Lamiaceae. It and has more gratissimum is grown for the essential oils, Eugenol and 
than 160 species and worldwide (Pushpangadan 1995).  It is Thymol (important insect repellent) in its leaves and stems. 
called “king of herbs” due to its immense use in traditional These oils have many applications in traditional medicine, 
system of medicine, perfumery and pharmaceutical industry especially in Africa and India. Reproductive phenology or 
(Simpson and Corner 1986). About 65 species are native to the timing of the gradual series of events for flowering and 
Ocimum and the rest are synonyms (Pushpangadan and fruiting is a crucial determinant of reproductive success and 
Bradu 1995). The species of the genus Ocimum show great offspring’s genetic diversity in plant species (Rathcke and 
deal of genetic diversity influenced by cross pollination Lacey 1985, Fox 2003, Weis and Kossler 2004, Elzinga et al. 
and several environmental factors. In India, nine species 2007). 
of Ocimum have been reported including three exotic Phenology—Various phenoevents in Ocimum gratissimum 
species namely O. americanum L., O. minimum L., and O. are shown in Table 1.

Table 1—Floral  and phenological characters of Ocimum gratissimum L.

Parameters Observations

Habit Much branched aromatic shrub.

Stem Quadrangular.

Leaves 5-12cm. long, ovate, acute base petiole as long as the lamina.

Inflorescence Verticillaster, the flowers are arranged on 17.5±5 cm long terminal, simple or branched racemes.

Flowering phenology Flowering commence 125-140 days after seed germination and remain in blooming stage for 65-90 
days. It shows optimum flowering during late summer (June) to early autumn (September) and 
decline during winter (December to February). Initiation of floral bud takes 6±1 days and bloom in 
3±1 days.

Flower opening and withering Opening of flower takes place in between 6.30 am to 7.30 am and flowers wither between 1400-1600 
h on third day after flowering.

Flower Small, hermaphrodite, pedicels shorter. 

Bract Bracts larger than the calyx. Bracts sessile, ovate, 7.5±4 mm2 × 5±2 mm2, slightly curved 
acuminate, caducous; pedicel 2.5±1 mm long, spreading or ascending.

Calyx Calyx blipped, 2±0.5 mm long, in fruit 5-6 mm, pubescent, upper lip rounded and recurved, reflexed 
in fruit, lower lip with 4, narrow, pointed teeth, central pair of teeth minute and much shorter than the 
upper lip; Lower calyx teeth minute, upper most tooth rounded, longer than the lower ones, curved 
upwards in fruits.

Corolla Corolla campanulate, 3.5-5 mm long, bilipped, greenish white, pubescent outside, upper lip 
truncate, four-lobed, lower lip longer, declinate, flat, entire.

Androecium Stamens 4, declinate, didynamous, epipetalous, filaments distinctly exserted, upper pair with a 
bearded tooth at the base.

Gynoecium Ovary superior, bicarpellary, each bicelled, style  bifid.  Stigma bifid, gynobasic style, length. of 
Gynoceum 7±0.5 mm.

Anthesis Anthesis is asynchronous within a verticil. It initiates at 7:00 h. and continues up to 9:00 h. A fully 
mature floral bud opens completely within 10 minutes. Anthers are weakly protandrous dehiscing 
approximately 30 minutes prior to anthesis. 

The activities of floral visitors The activities of floral visitors were higher between 09:00 -12:30 h. The floral visitor’s activity was low 
in the afternoon, however, from 15:30 h onwards and in the evening hours activity increased again. 
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Fruiting phenology Fruiting starts after 170±10days of seed germination. Formation of mature fruits take 12±3 days.

Fruit Fruits are consists of 4, dry, 1-seeded nutlets enclosed in the persistent calyx, nutlets subglobose, 
rugose with epipetalous, brown in colour.

Seed maturity and seed germination Seeds mature in 20±2 days after fruiting. Seed germination rate was 8.75% and seeds germinate 
18±2 days after sowing, seeds mature in 20±2 days after fruiting.

Propagation  method Normally propagated through seeds and cuttings

Habit—Ocimum gratissimum is a much branched aromatic longer, declinate, flat, entire; stamens 4, declinate, 
shrub, usually 4-8 ft. high. Stem quadrangular. Leaves didynamous, epipetalous, filaments distinctly exserted, upper 
5-12cm. long, ovate, acute base petiole as long as the pair with a bearded tooth at the base;  ovary superior, 
lamina. bicarpellary, each bicelled, style  bifid.  Stigma bifid, 
Flowering phenology—Flowering commence 125-140 gynobasic style, 15±1 cm in length Gynoceum is 7±0.5 mm 
days after seed germination and remain in blooming stage for long (Table 1).
65-90 days. Ocimum gratissimum shows optimum flowering The, fruiting starts after 170±10 days of seed germination  
during late summer (June) to early autumn (September) and Formation of mature fruits  take 12±3 days. Fruits are consists 
decline during winter (December to February). of 4, dry, 1-seeded nutlets enclosed in the persistent calyx, 

Inflorescence verticillaster. The flowers are arranged on nutlets subglobose, rugose with epipetalous, brown in colour. 
17.5±5 cm long terminal, simple or branched racemes. Seeds mature in 20±2 days after fruiting. Seed germination 
Initiation of floral bud takes 6±1 days and bloom in 3±1 days. was 8.75% and seeds germinate 18±2 days after sowing.
Flowers are small, hermaphrodite; pedicels shorter and bracts The activities of floral visitors were higher between  

2larger than the calyx. Bracts sessile, ovate, 7.5±4 mm  × 5±2 09:00 -12:30 h. The floral visitor’s activity was low in the 
2mm , slightly curved acuminate, caducous; pedicel 2.5±1 mm afternoon, however, from 15:30 h onwards and in the evening 

long, spreading or ascending. Lower calyx teeth minute, upper hours activity increased again. Anthesis is asynchronous 
most tooth rounded, longer than the lower ones, curved within a verticil. It initiates at 7:00 h. and continues up to 9:00 
upwards in fruits. Calyx blipped, 2±0.5 mm long, in fruit 5-6 h. A fully mature floral bud opens completely within 10 
mm, pubescent, upper lip rounded and recurved, reflexed in minutes. Flowers wither between 1400-1600 h on third day 
fruit, lower lip with 4, narrow, pointed teeth, central pair of after flowering. Anthers are weakly protandrous dehiscing 
teeth minute and much shorter than the upper lip; corolla approximately 30 minutes prior to anthesis. Ocimum 
campanulate, 3.5-5 mm long, bilipped, greenish white, gratissimum is normally propagated through seeds and 
pubescent outside, upper lip truncate, four-lobed, lower lip cuttings.   

.  

Fig.1- A. Complete plant, B. Inflorescence, C. Calyx, Flower bearing stamens, D. Bifid stigma. E. Fruits and F. Seeds.
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