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ABSTRACT  

 

 Acute difficulties are experienced by taxonomists in arriving at satisfactory taxonomy and nomenclature of 

various species of the genus Ocimum due to lack in information about morphological, anatomical and 

biochemical characteristics concernning different Ocimum species. Thus, Ocimum basilicum L. (Basil) was 

chosen to undertake a careful study dealing with germination of seeds and external morphology of vegetative 

and reproductive growth of this plant throughout the consecutive stages of its entire life span because of its 

economic importance as an ornamental, spice, culinary and medicinal herb. Such knowledge may fulfill 

information acquisition in this concern. The morphology of vegetative growth includes detailed description of 

various vegetative organs beside the following characters which were taken fortnightly throughout the growing 

season : plant height, length of the main stem, number of internodes of the main stem, length of successive 

internodes of the main stem, number of primary branches developed on the main stem, length of successive 

primary branches, fresh weight of leafless shoot / plant , number of leaves / plant, total leaf area / plant, fresh 

weight of leaves / plant and yield of herb / plant. The morphology of reproductive growth includes detailed 

description of various reproductive organs beside the following characters of seed yield at harvest time : number 

of matured inflorescences / plant, average number of fruits / inflorescence , average number of nutlets (seeds)/ 

inflorescence, average number of nutlets / plant, specific weight of seeds (average weight of 1000 nutlets in 

grams) and yield of nutlets (seeds) / plant.  

 

Key words: Ocimum basilicum L., Basil, Lamiaceae, Germination, External morphology, Vegetative growth, 

Reproductive growth.  

 

Introduction 

 

 The family Lamiaceae (often called Labiatae, the traditional name) is a large family, comprising about 200 

genera and 3,200 species which are widely distributed almost allover the temperate and tropical regions, but 

centered in the Mediterranean region (Shukla and Misra,1979; Cronquist ,1981; Jones and Luchsinger, 1987; 

Pandey, 2004 and Kumar, 2009). The typical characteristics of this family are a square stem, opposite and 

decussate leaves with many gland dots. The flowers are strongly zygomorphic with two distinct lips. Many 

species of the family are strongly aromatic due to essential oils which consist of monoterpenes, sesquiterpenes 

and phenylpropanoids (Nahak et al., 2011).  

 Ocimum is one of the most important genera of the family Lamiaceae, native to India, Southern Asia and 

Middle East. Cultivated extensively in Southern, Central and Eastern Europe, North Africa, and in the USA, 

particularly California (Kruger, 1992 and Singh and Panda, 2005).  

 Economically, it is of great importance as a source of volatile aromatic oils, medicines and ornamentals. 

There are about 150 to 160 species in this genus broadly dispersed over the warm regions of the globe (Evans, 

2001 and Kumar, 2009). They differ in growth habit, physiological appearance and chemical and aromatic 

composition. They grow in wide variety of soil and climatic conditions. The morphology of Ocimum varies 

from herb to sub-shrubs with large variations in leaf shape, size, hairs, glands and many more morphological 

peculiarities. All Ocimum species yield essential oils which is responsible for the medicinal uses including 

antimicrobial, antioxidant, antifungal and anti-inflammatory activities; yet their taxonomy and nomenclature are 

in a bit of muddle (Nahak et al., 2011). Thus, any new information about Ocimum plants are urgently to be 

wellcomed.  

 In this respect, Ocimum basilicum L. (Sweet Basil or Basil )called Rehan in Arabic was chosen to be the 

subject of the present investigation because of its economic importance as an ornamental, spice, culinary and 

medicinal herb. The name Basil is derived from Greek word basileus which means "king", because of the royal 

fragrance of this herb (Grieve, 1931). 

  Hugh (2005) pointed out that the Basil is very aromatic herb. The stems are square in cross-section and 

branch profusely. The stalked leaves are arranged in a decussate manner, where the arrangement of a pair of 
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opposite leaves intersects the next to form a cross and so on. About 6 to 10 small flowers are arranged in whorls 

at the nodes of the inflorescence. Both the calyx and corolla are bell-shaped. The calyx has two lips and the 

upper lip is usually broad; the lower lip usually has four narrow pointed teeth and is not curved backwards. The 

flower stalk is shorter than the calyx, bent upright and appressed against the inflorescence axis. The corolla also 

has two lips with a longer lower lip, 7 to 9 mm long and white or violet in colour. There are two pairs of 

stamens and the style is forked. The fruit consists of four nutlets enclosed in the mature calyx. The fruiting calyx 

measures 5 to 9 mm long. In this connection, Singh and Panda (2005) mentioned that Sweet Basil (Tulsi, the 

Indian name) is an annual herb with a square branched stem and numerous opposite, stalked , ovate, slightly 

toothed and glabrous leaves , often reddish in colour. The small white, yellowish or pinkish flowers are arranged 

in whorls in the upper leaf axils. The fruit consists of four nutlets. All parts of the plant are hairy and aromatic. 

Likewise, Purohit and Vyas (2008) agreed that Basil is an erect, almost glabrous herb, 30-90 cm high, leaves 

ovate- lanceolate, acuminate, toothed or entire, glabrous on both surfaces. Flowers white or pale purple, in 

simple or much-branched racemes, often thysoid. Nutlets ellipsoid, black and pitted.  

 The present study aimed to bring to light more information about the morphology of vegetative and 

reproductive growth of Ocimum basilicum L. plant throughout the consecutive stages of its entire life span. This 

would be an effort to proper delimitation of this species in the genus Ocimum of the family Lamiaceae and even 

more such knowledge would be useful to specialists in various aspects of biology of such plant.  

 

Materials and Methods  

 

 The current investigation was performed on Ocimum basilicum L. (Sweet Basil or Basil) of the family 

Lamiaceae (Labiatae).  

 Seeds were procured from the Experimental Station of Medicinal Plants, Faculty of Pharmacy, University 

of Cairo, Giza, Egypt.  

 

Test of germination:  

 

 A germination test was conducted in the Seed Testing Department, Agricultural Research Center, Giza, to 

determine the speed and the capacity of germination according to the International Rules for Seed Testing 

(Anonymous, 1966). Recommended conditions of germination for Basil seeds are summarized as follows : 

Substrate   : top or between filter paper  

Temperature ˚C  : 20 – 30  

First count (days)  : 4  

Final count (days)  : 14  

 

 Germination of the investigated species was followed up. Seeds were planted in pots filled with light loamy 

soil. Seedlings were taken out daily for morphological investigations up to the end of the seedling stage (14 

days). 

 

Field work procedure:  

 

 The field work was carried out in the Agricultural Experiments and Researches Station, Faculty of 

Agriculture, Cairo University, Giza, Egypt, during the growing season of 2011 to provide the experimental plant 

material in order to introduce a phytography study including morphology of vegetative and reproductive growth 

of Ocimum basilicum L. Date of cultivation was March 19th, 2011. The trial included five replicates, each 

represented by one plot, the plot was 4 × 5 m with eight ridges 60 cm a part. Seeds were sown in hills spaced 20 

cm, the plants were thinned to two plants per hill. All field practices were carried out as recommended for Basil 

in the vicinity.  

 

Observations and recording of data:  

 

Ι- Vegetative growth:  

 

 Ten plants, two plants from each of the five replicates, were assigned to follow up the vegetative growth of 

Basil plant at two weeks intervals.  

 At each sampling date the root and shoot systems were described morphologically. The branching system of 

the shoot was followed up to determine the plant habit of growth. The following measurements were recorded 

for the shoot:  

1- Plant height (cm): measured from the cotyledonary node up to the uppermost point of the plant.  

2- Length of the main stem (cm): measured from the cotyledonary node up to the shoot apex.  
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3- Number of internodes of the main stem.  

4- Length (cm) of successive internodes of the main stem at full blooming stage.  

5- Number of primary branches per plant.  

6- Length of successive primary branches (cm) at full blooming stage.  

7- Fresh weight of leafless shoot (g).  

8- Number of leaves per plant.  

9- Total leaf area per plant (cm2): measured by means of leaf area meter.  

10-  Fresh weight of leaves per plant (g).  

 

II- Reproductive characters and yield components: 

 

 Various parameters of the yield of Basil plant were recorded throughout the growing season. Flowering 

period was determined, i.e., date of flowering onset and end was assigned. Time taken for different reproductive 

developmental stages was fixed; i.e., flower bud differentiation, anthesis, full blooming and fruit set and 

maturity. General characters and a detailed description of various reproductive organs were reported. The 

following characters were recorded at harvest time on 25 plants; five plants from each of the five replicates were 

assigned for this purpose.  

1- Number of inflorescences per plant.  

2- Average number of nutlets per inflorescence.  

3- Number of nutlets per plant.  

4- Yield of nutlets (seeds) per plant (g). 

5- Specific weight of nutlets (seeds); i.e., weight of 1000 nutlets (g).  

 

III - Statistical analysis:  

 

 Data were subjected to conventional methods of analysis of variance according to Snedecor and Cochran 

(1982). Computer software designed (Microsoft Office Excel 2007) was used.  

 

Results and Discussion 

 

I – Germination of seeds and seedling growth:  

 

 The seeds of Basil occur usually as entire nutlets. The nutlets are ellipsoid, very small in size (fine) where 

the weight of 1000 nutlets being about 1.4 grams, black – brown in colour, each comprised of one seed with a 

thin testa. The seeds are non-endospermic, each have dicotyledonous embryo.  

 Nutlet with the seed imbibe water as a first step in the sequence of events leading to germination. As a 

result, the seed and nutlet coats soften and swell and burst at the basal end of the seed. This lasted about 36 

hours from sowing. As germination proceeds, the structure of the seedling soon becomes evident. The radicle 

emerges from the lower end where the seed has been bursted. This takes about two days. Seed germination of 

Basil is epigeal, the hypocotyl elongates and raises the two cotyledons above the ground accompanied by the 

partially enveloping remains of the seed. This almost takes place six days after sowing. The hypocotyl is 

somewhat bent in its growth before emergence above the soil, then becomes straight. The two cotyledons take 

an accumbent position. The completely developed cotyledons are reniform in shape and have a complete margin 

towards the age of two weeks. By now, the plumule is also upward; the secondary roots developed.  

 At the age of four weeks, the first two foliage leaves are formed and the seedling stage comes to an end. 

The first two foliage leaves are simple, light green, opposite, short petioled, almost ovate, acuminate, entire 

margine and have reticulate venation. The whole length of the seedling including the first two foliage leaves 

averaged 12 cm long (Fig.1). 

 The rules of germination given by ISTA (Anon., 1966) were followed. The germination speed (after four 

days) and the germination capacity (after 14 days) were identical being 93%. This implies that Basil seeds are 

highly viable. 

 

II – The root system: 

 

 The primary root, tap root, of Basil starts its development from the hypocotyl of the embryo. Directly below 

the hypocotyl the radicle is as thick as the hypocotyl, then tapering toward the growing point. Lateral roots 

develop acropetally in two longitudinal rows. The root system is mainly composed of a stout tap root developing 

a large number of lateral roots of different branching degrees, i.e., secondary, tertiary and so on.  

 No measurements could be taken for the root system since it was difficult to obtain an intact root sample as 

the root was ruptured easily when pulled out of the soil.  
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Fig. 1: A photograph of Ocimum basilicum L. seedling four weeks old, showing its epigeous pattern of growth 

where the two cotyledons are brought above the soil. The first two foliage leaves are developed, they are 

simple, light green, opposite, short petioled, almost ovate, acuminate and have reticulate venation.  

 

III- The shoot system:  

 

A – Growth behaviour of shoot:  

 

 As seedling stage comes to an end, the plumule starts a prominent development to produce the shoot.  

 When the plants were six weeks old, (Fig.2), three to four internodes are developed, stem erect and its 

length was about 11.6 cm, plant height reaching 21 cm. About eight foliage leaves were developed in four pairs. 

Leaves are light green, simple, opposite, petioled, exstipulate, ovate – lanceolate, acuminate, almost entire or 

slightly toothed, glabrous on both surfaces. The stalked leaves are arranged in a decussate manner, where the 

arrangement of a pair of opposite leaves intersect the next to form a cross and so on. 

 At the age of eight weeks, plant height reaches 39.6 cm. Total internodes of the main stem almost five in 

number and 25 cm long. This age accompanied by an active development of the axillary buds to produce 

primary branches which started from the base of the main stem; i.e., lateral shoot developing in an acropetal 

succession (developing upward from the base toward the apex). Worthy to note that, two opposite branches 

were developed at each node of the main stem. The number of lateral branches at this age being some eight. The 

number of developing leaves almost 36. It is clear that the leaves on the main stem and on lateral branches are 

arranged in a decussate manner.  

 When plants are ten weeks old, plant height reaches 52 cm. Main stem almost 34 cm in length and number 

of internodes ranges from 6 to 8. Primary branches ranges from 8 to 10 in number. Total number of leaves 

ranges between 48 to 66. At this age, racemes emergence started and onset of flowering observed.  

 At the age of 12 weeks (Fig. 3), plants were in midflowering stage, plant height reaches to 64 cm. Total 

internodes of the main stem averages 8.5 in number and 40 cm in length, number of the main lateral branches 

developing on the main stem ranges from 10 to 12. Total number of leaves formed per plant ranges from 110 to 

168. 

 Full blooming and start of fruit formation takes place at the age of 14 weeks. White flowers in simple or 

much-branched racemes observed in the axils of uppermost leaves on the main stem and on lateral branches 

(Fig.4). At this age, the plant attains its maximum height being 78 cm. Number of internodes of the main stem 

did not differ from that recorded at the age of 12 weeks (reaching its maximum) being 8.6 in number. Number 

of the main lateral branches and total leaves per plant reaching its maximum, being 14.4 and 331; respectively.  

At the age of 16 weeks, all inflorescences developed into fruits, i.e., this age represents full fruiting stage and 

optimum time for seed harvest.  

 Basil is bushy annual herb reaching a height from 65 to 88 cm, much branched and strongly aromatic. The 

stem is obtusely quadrangular. The leaves are light or greyish – green, simple, opposite, petioled, ovate, entire or 

slightly toothed, acuminate, glabrous on both surfaces and have reticulate venation. The stalked leaves are 
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arranged in a decussate manner, where the arrangement of a pair of opposite leaves intersects the next to form a 

cross and so on. The labiatae flowers are white, in whorls, in moderately dense racemes in the axils of the upper 

most leaves on the main stem and each of the lateral branches. The fruit consists of four nutlets enclosed in the 

mature calyx. The nutlet is black-brown in colour and comprised of one seed. The seed is non-endospermic with 

dicotyledonous embryo and a thin testa. 

 

 

 
 

Fig. 2: A photograph of Ocimum basilicum L. plant at the age of six weeks. Eight foliage leaves were developed 

in four pairs. Leaves are light green, simple, opposite, petioled, ovate-lanceolate, acuminate and 

arranged in a decussate manner.  

 

 
 

Fig. 3: A photograph of Ocimum basilicum L. plant at the age of 12 weeks. The plant developed lateral 

branches, each ending by an inflorescence. The plant almost in midflowering stage. 
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Fig. 4: A photograph of Ocimum basilicum L. plant at the age of 14 weeks showing full blooming stage.  

A- Whole plant. 

B- Upper most portion of the plant. 

 

 The morphological description here given for Basil plant is in harmony with that recorded by Hill (1952), 

Kruger (1992), Singh and Panda (2005) and Purohit and Vyas (2008).  

 

B – Plant height (shoot height):  

 

 A significant cubic effect of plant age was recorded for height of Basil plant. The equation and line of 

periods and plant height at consecutive ages are shown in Figure (5).  

 It is clear that the plant height increased consistently during the entire life span of the plant. The maximum 

height was detected at the age of 14 weeks (78.2 cm), which being statistically indifferent with the height that 

recorded at the age of 16 weeks (73.9cm), the end of the growing season. This means that Basil plant attains its 

maximum height at the age of 14 weeks where the plant was in full blooming stage. Worthy to note that the 

elongation of plant continued at almost a uniform rate throughout the consecutive periods of plant growth.  

 

C – The stem:  

 

1- Length of the main stem: 

 

 A significant cubic effect of plant age was detected for length of the main stem of Basil plant. The cubic 

equation and line of stem length and periods of growth are given in Figure (6). 



156 
Res. J. Agric. & Biol. Sci., 9(5): 150-163, 2013 

 

 
 

Fig. 5: Graph of regression of plant height on plant age in Ocimum basilicum L.  

 

 
 

Fig. 6: Graph of regression of main stem length on plant age in Ocimum basilicum L. 

 

 It is realized that a significant increments in length of the main stem occurred from the age of 4 weeks till 

the age of 14 weeks where the average length reached to its maximum recording 46.14 cm, which in turn being 

statistically indifferent with the length that recorded at the age of 16 weeks (43.89 cm), the end of the growing 

season. It is obvious that the elongation of the main stem continued at almost a uniform rate throughout the 

consecutive periods of plant growth. 

 Worthy to mention that the growth pattern of the main stem of Basil plant had been shown to be 

determinate, since it terminates in an inflorescence, reaching a maximum length at 14 weeks old when there was 

no other significant increase in length of the main stem was recorded up to the end of the growing season. 

 

2- Number of internodes of the main stem: 

 

 It is evident that a significant cubic effect of plant age was recorded for number of internodes of the main 

stem of Basil plant. The equation and the line of periods and number of internodes at successive sampling dates 

are illustrated in Figure (7).  

 It is noted that a significant increment in number of internodes of the main stem occurred from the age of 6 

weeks till the age of 12 weeks where the average number of internodes was 8.5. The maximum number was 

recorded at the age of 16 weeks, being 8.7 internodes which in turn being statistically indifferent with the 

number that recorded at the age of 14 weeks (8.6 internodes ) and with that recorded at the age of 12 weeks (8.5 
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internodes). No further significant increase in number of internodes of the main stem was observed from the age 

of 12 weeks till the end of the growing season.  

 It is obvious that the growth rate in number of internodes of the main stem almost conformed to those of 

plant height and main stem length, previously mentioned. No substantial increase in these characters was 

recorded after the age of 14 weeks. This proved the determinate pattern of growth in main stem of Basil plant.  

 

 
Fig. 7: Graph of regression of number of internodes of the main stem on plant  age in Ocimum basilicum L.                             

 

3-Length of successive internodes of the main stem: 

 

 Figure (8) represents range and average of length of successive internodes of the main stem of Basil plant at 

the age of 14 weeks (full blooming stage).  

 It is clear that the average length of the first measurable internode (basal one) was 2.8 cm. The length 

increased gradually reaching 6.6 cm for the fourth internode. Average length then decreased steadily reaching 

4.2 cm for the ninth internode of the main stem (the uppermost internode which terminates in an inflorescence).  

 

 
Fig. 8: Histogramme representing length of successive internodes of the main stem of Ocimum basilicum  L. at 

the age of 14 weeks. 

 

4-Number of primary branches: 

 

 It is evident that a significant cubic effect of periods was recorded for number of primary branches 

developed on the main stem of Basil plant. The equation and line of periods and number of primary branches at 

successive sampling dates are illustrated in Figure (9).  

 It is realized that up to the age of 8 weeks Basil plant formed 7.5 primary branches. This number was 

almost double throughout the following 6 weeks recording 14.4 branches. No substantial increment was 

achieved after this sampling date (14 weeks); i.e., the developing branches were almost the same till the end of 

the growing season. Worthy to mention that lateral branches play a vital role in yield production.  
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Fig. 9: Graph of regression of total number of primary branches on plant age in Ocimum basilicum L. 

 

5-Length of successive primary branches: 

 

 It is obvious that lateral shoot of Basil plant developing in an acropetal succession; i.e., developing upward 

from the base toward the apex. The first branch, the most lower one, was the longest one, being 53.4 cm (Fig. 

10). Average length of successive branches decreased gradually reaching a minimum of 8.0 cm for the sixteenth 

branch.  

 The growth pattern of primary branches and their gradual decreasing in length, from the base to the top, 

gave the shoot of Basil plant a characteristic umbel shape. This is shown in Figures (3 & 4).  

 

 
 

Fig. 10: Histogramme representing length of successive branches of Ocimum  basilicum L.at the age of 14 

weeks. 

 

6-Fresh weight of leafless shoot:  

 

 A significant cubic effect of plant age was demonstrated for fresh weight of leafless shoot of Basil plant. 

The cubic equation and line of fresh weight of leafless shoot and periods are shown in Figure (11).  

  It is clear that average fresh weight of the leafless shoot was small till the age of 8 weeks, being 18.99 g. 

Thereafter, a gradual significant increase in such weight was achieved reaching 172. 54 g when plants were 14 

weeks old. At the end of the growing season (the age of 16 weeks) the weight decreased significantly reaching 

to 130.93 g. Such decrement could be attributed to the normal shrivel induced at the end of the growing season.  
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Fig. 11: Graph of regression of fresh weight of leafless shoot on plant age in Ocimum basilicum L. 

 

D- The leaf:  

 

 The leaves of Basil are light or greyish-green, simple, petioled, opposite, ovate–lanceolate, acuminate, 

entire or slightly toothed, glabrous on both surfaces and have reticulate venation. The stalked leaves are 

arranged in a decussate manner, where the arrangement of a pair of opposite leaves intersects the next to form a 

cross and so on.  

 The above mentioned description of Basil leaves are in accordance with those reported by Kruger (1992), 

Singh and Panda (2005) and Purohit and Vyas (2008).  

 

1-Number of leaves per plant:  

 

 A significant cubic effect of plant age was detected on number of leaves developed per plant of Basil. The 

cubic equation and line of number of leaves per plant and ages are illustrated in Figure (12). 

 It is obvious that the increase in number of leaves was statistically indifferent till the age of 10 weeks, 

reaching 56.6 leaves. In the following periods, leaf number recorded significant prominent increments, being 

139.4 and 330.8 leaves at 12 and 14 weeks old; respectively. The maximum number of leaves per plant (330.8) 

which was recorded at the age of 14 weeks being statistically indifferent with that recorded at the age of 16 

weeks ( 326.0 leaves). 

 

2-Leaf area per plant:  

  

 Figure (13) clearly shows that the growth rhythm of total leaf area per plant during the life span of Basil 

plant was related and identical to that previously inferred in case of number of leaves developed per plant. Total 

leaf area did not show any significant increase from sowing date up to the age of 8 weeks. As plants were 10 

weeks old, a significant enhancement was achieved in this concern, total leaf area per plant being 828.4 cm2. A 

steady significant prominent increase continued throughout the following two periods reaching its maximum at 

the age of 14 weeks old recording 4995.1 cm2, being statistically indifferent with that recorded at the age of 16 

weeks old (4922.7 cm2), the end of the growing season. 
 

3-Fresh weight of leaves per plant:  

 

 A significant cubic effect of plant age was found on fresh weight of leaves per plant of Basil. The cubic 

equation and line of fresh weight of leaves throughout successive ages of plant growth are shown in Figure (14).  

 It is clear that the growth pattern of leaves fresh weight per plant followed an identical manner to that of 

number of leaves as well as to that of total leaf area given earlier. Fresh weight of leaves increased slightly from 

sowing date up to the age of 10 weeks. Values obtained were statistically indifferent, reaching 18.08 g. As 

plants were 12 weeks old, a prominent significant increase was observed in this concern, leaves fresh weight 
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was 45.83g. Throughout the next period, when plants were 14 weeks old, fresh weight of leaves reaching its 

maximum, being 158. 16 g.  
 

 
 

Fig. 12: Graph of regression of total number of leaves on plant age in Ocimum basilicum L.  

 

 
 

Fig. 13: Graph of regression of total leaf area on plant  age in Ocimum basilicum L.  

 

 At the end of the growing season when plants were 16 weeks old, fresh weight of leaves was 156.25g, 

which in turn being statistically indifferent with that recorded at the age of 14 weeks.  
 

E- The inflorescence and flower:  

 

 Racemes emergence started and onset of flowering observed when plants aged 10 weeks. At the age of 12 

weeks, plants were in mid flowering stage. Full blooming and start of fruit formation take place at the age of 14 

weeks.  

 Labiatae white flowers in simple or much-branched racemes observed in the axils of uppermost leaves on 

the main stem and on each of the developed lateral branches (Fig.15). Small flowers are arranged in whorls at 

the nodes of the inflorescence, six flowers at each node. Both the calyx and corolla are bell-shaped. The calyx 

has two lips and the upper lip is usually broad, the lower lip usually has four narrow pointed teeth and such lip is 

not curved backwards. The flower stalk is shorter than the calyx, bent upright and appressed against the 

inflorescence axis. The corolla also has two lips with a longer lower lip. The corolla is 7 to 9 mm long and white 

in color. There are two pairs of stamens. Ovary superior, 4 chambered, single ovule in each loculus, axile 

placentation, gynobasic style, stigma bifid. 
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Fig. 14: Graph of regression of fresh weight of leaves on plant age in Ocimum basilicum L. 

 

 

 
 

Fig. 15: Photographs showing the inflorescence and flowers of Ocimum basilicum L. plant.  

A- Simple raceme. 

B- Much branched raceme. 

C- Magnified portion of a simple raceme at left and single labiatae white flowers at right. 

 

Floral formula:  

  

 ٪ , ♀ , K (1+4) , C (4+1) , A 2+2 , G(2) axile placentation 

 

 The aforementioned characters of Basil inflorescence and flower are in conformity with those described by 

Hill (1952), Kruger (1992), Hugh (2005), Singh and Panda (2005), and Purohit and Vyas (2008).  
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F- The fruit and seed:  

 

 Flowering of Basil plant reached to a maximum, full blooming, at the age of 14 weeks where all 

inflorescences were developed and some formed fruits with mature seeds (start of fruiting). When plants were 

16 weeks old, all inflorescences turned to fruits (full fruiting stage). Seeds were harvested at this age or at one 

week later, the age of 17 weeks from sowing date. 

 Fruits are arranged in whorls at the nodes of the inflorescence, six fruits at each node (Fig 16). The fruit 

consists of four nutlets enclosed within the mature persistent calyx. The nutlets are black–brown in colour 

(Fig.17), each comprised of one seed with a thin testa and dicotyledonous embryo. The seeds are non-

endospermic.  

 

 
 

Fig. 16: Photographs showing mature fruits of Ocimum basilicum L plant at harvest time. 

A- Mature simple raceme in side view. 

B- Enlarged portion of A showing the arrangement of fruits in whorls at the nodes of the inflorescence, six 

fruits at each node. 

C- Cross section just above and below a node of the inflorescence showing a whorl of six fruits in front view 

from bottom. 

 

 
 

Fig. 17: Photographs showing mature nutlets of Ocimum basilicum L. plant. 

A- General view. B- Some nutlets enlarged. 

 

 The previous reports of Hill (1952), Kruger (1992), Hugh (2005), Singh and Panda (2005), and Purohit and 

Vyas (2008) agreed that the fruit of Basil plant consists of four nutlets enclosed within the mature persistent 

calyx and each nutlet comprised of one non-endospermic seed with a thin testa and dicotyledonous embryo, 

being in harmony with the present findings. 

 

 

 

 



163 
Res. J. Agric. & Biol. Sci., 9(5): 150-163, 2013 

 

G- Yield of herb /plant and seed yield characters: 

 

 Data pertaining to yield of herb (fresh weight of shoot)/ plant at full blooming stage (the age of 14 weeks) 

and seed yield characters at harvest time (the age of 16 weeks) of Ocimum basilicum L. plant are presented in 

Table (1).  

 It is realized from Table (1) that the yield of herb / plant (represented by fresh weight of shoot / plant) of 

Basil at full blooming stage averaged 558.2 g. The number of well developed fertile racemes per Basil plant was 

69.8 in average, at harvest time, and average number of mature fruits per inflorescence was 96.0.Worthy to 

mention that each fruit comprised of four nutlets and each nutlet comprised of one seed. Thus, the average 

number of nutlets or seeds per plant was 26803 yielded 37.42 g where the specific weight of seeds (average 

weight of 1000 nutlets in grams) was 1.396 g in average.  

 
Table 1: Yield of herb (g) / plant at full blooming stage (the age of 14 weeks ) and seed yield characters at harvest time (the age of 16 

weeks) of Ocimum basilicum L. plant. 

Characters Range Mean ± S.E. 

Yield of fresh herb(g)/plant 406.8 – 713.5 558.2 ± 46.9 

Number of inflorescences /plant 57 – 81 69.8 ± 4.5 

Number of fruits /inflorescence 72 – 120 96.0 ± 6.3 

Number of nutlets (seeds) / inflorescence 288 – 480 384 ± 22.8 

Number of nutlets /plant 16416 – 38880 26803 ± 1149 

Specific weight of seeds (g) 

(weight of 1000 nutlets in grams) 

1.327 – 1.439 1.396 ± 0.082 

Yield of seeds (g) / plant 23.62 – 51.59 37.42 ± 2.03 
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