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Variability Studies in French Basil (Ocimum basilicum L.)
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Variability studies conducted in 30 Ocimum genotypes (20 exotic and 10 indigenous) in two environments during
kharif (rainy season) 2004 and 2005 revealed highly significant variation for all the characters studied. More fresh
herbage yield per plant was recorded in the genotypes namely IC333332, EC338785, EC128730 and EC388788.
However, high essential oil yield per plant was extracted from genotypes IC110267 and EC388890. The pooled data
analysed at phenotypic level revealed that fresh herbage yield per plant had highest positive direct effect with essential
oil yield per plant and maximum direct negative effect in essential oil content. The essential oil yield per plant had the
highest direct positive effect at phenotypic level on essential oil content followed by fresh herbage yield per plant
whereas maximum negative effect was observed in number of flower-whorls per spike and days to seed maturity. The
above genotypes performed well in respect of fresh herbage and essential oil yield per plant which could be considered
for incorporation in breeding programme to develop an improved variety coupled with high yield potential to enhance
the production and productivity.

Key Words: Variability, Path coefficient, Essential oil yield, Fresh herbage yield, Ocimum basilicum,
Plant traits

Introduction
French basil (Ocimum basilicum L.), an annual aromatic
herb, belongs to family Lamiaceae having 160 species
of Ocimum (Balyan and Pushpangadan, 1988). The genus
Ocimum is widely distributed and extensively cultivated
throughout India (Pushpangadan and Bradu, 1995; Verma
et al., 1998 and Pandey and Chowdhary, 2002). The
diversity in this genus is observed in the tropical rain
forests of Africa with the largest 59 reported species
followed by the subtropical regions of Africa (19 species),
Arabia and Brazil (11 species each), India, Ethiopia and
Madagascar with 9, 8 and 7 species, respectively
(Pushpangadan and Bradu, 1995). Its aromatic leaves are
used fresh and dried as salad dressing, vegetables,
flavouring in sauces, vinegar and confectionary products.
The essential oil of basil is used to flavour foods, dental
and oral products, in fragrances and in traditional rituals
and medicines (Guenther, 1949; Simon et al., 1984).
Essential oil contains biologically-active constituents that
are insecticidal (Deshpande and Tipnis 1977; Chavan and
Nikam, 1982; Chogo and Crank 1981), nematicidal
(Chatterjee et al., 1982), fungistatic (Reuveni et al., 1984)
and antimicrobial properties (Ntezurubanza et al., 1984).

Basil is propagated through seeds. Research work on
variability and association of contributing characters for
fresh herbage and essential oil yield in this crop is meagre.
Present study was undertaken to estimate the variability
present in population and direct and indirect effect of

contributing characters on fresh herbage and essential oil
yield in indigenous and exotic genotypes of French basil.

Materials and Methods
French basil genotypes (20 exotic, 10 indigenous
accessions) were procured from National Bureau of Plant
Genetic Resources (NBPGR), New Delhi, India
(Table 1). The accessions were grown in a Randomized
Block Design (RBD) with three replications at NBPGR
Experimental Farm, Issapur, New Delhi, India and
Research Farm, Janta Vedic College, Baraut, District
Baghpat, Uttar Pradesh, India representing two
environments during Kharif (rainy season) 2004 and
2005. The nursery was raised during second week of June
and 30-day-old seedlings were transplanted. Three rows
of each accession having 10 plants per row were
transplanted with row to row and plant to plant distance
at 45 cm and 30 cm, respectively. Observations were
recorded on five randomly selected competitive plants
in each genotype for sixteen traits viz. number of primary
branches per plant, lamina length (cm), lamina width
(cm), leaf-stem ratio, days to flower initiation, number
of spikes per plant, spike length (cm), number of flower-
whorls per spike, plant height (cm), fresh herbage yield
per plant (g), dry herbage yield per plant (g), days to seed
maturity, seed yield per plant (g), 1000-seed weight (g),
essential oil content (%), essential oil yield per plant (ml)
at full-bloom stage. The year wise data was pooled for
both the years for both the locations separately, statistically
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analysed and presented in Table 2 and 3. The differences
between genotypes for these characters were tested for
significance by using Analysis of Variance (Panse and
Sukhatme, 1967). The phenotypic correlation coefficients
were partitioned into direct and indirect effects of
contributing traits on fresh herbage yield and essential
oil yield per plant as suggested by Wright, 1921 and
Dewey and Lu (1959) and Pilania et al., (2005).

The herbage was harvested at full-bloom stage and
chopped into tiny pieces. The chopped material was
hydro-distilled for 3 hours using Clevenger’s apparatus
for extraction and estimation of essential oil content and
yield (Pareek et al., 1982). The essential oil was dried
over anhydrous sodium sulphate to remove the moisture.

Results and Discussion
The efficiency of selection largely depends on the
magnitude of genetic variability present in the genotype
in a plant breeding programme. Genotype EC 338775 was
significantly superior over other accessions in respect of
number of primary branches per plant followed by
EC388788, IC336833, EC387838, IC333332, EC388895,
EC338794, EC338772, EC338773 and IC326711 which
did not differ significantly among themselves. The
accessions EC338785 and EC128730 were statistically
at par and significantly superior over other accessions in
respect of leaf lamina length. Genotypes EC338775 and
EC338776 had significantly more lamina width as
compared to other genotypes. The accessions EC 388893
and EC338775 were statistically at par and significantly
superior over other accessions in respect to leaf-stem
ratio. The genotypes IC326711 was significantly superior

over other genotypes. Genotypes namely, IC336833,
EC387838 and EC338794 had significantly more number
of spikes per plant and did not differ significantly among
themselves. The accessions EC338785 and EC388890
were statistically at par and significantly superior over
other accessions in respect of spike length. The least spike
length as compared to other accessions was recorded in
EC338794. Genotype IC338785 showed significantly
more number of flower-whorls per spike as compared
to rest of the genotypes. The EC338785 was significantly
superior over other accessions in respect of plant height.
The genotypes IC333332, EC338785, EC128730 and
EC387888 yielded significantly more fresh herbage yield.
The genotypes viz. IC333332, EC338785 and EC128730
yielded significantly more and did not differ significantly
among themselves. Genotypes EC388887 and IC326711
took significantly more number of days to seed maturity
when compared with rest of the genotypes and EC388890,
IC338959, EC388788 and EC388893 were significantly
at par and took less days to seed maturity as compared
to others. The genotype EC388891 and EC 388785 yielded
significantly more as compared with other genotypes. The
accession IC326711 was significantly superior to other
genotypes. The essential oil content was recorded high
in IC326732, IC110267, EC388890 and EC388893 which
did not differ significantly among themselves. Significantly
more essential oil yield were recorded in IC110267 and
EC388890 as compared to rest of genotypes.

Fresh Herbage Yield per Plant as Dependent
Variable at Phenotypic Level
Results pertaining to direct and indirect effects of fifteen
contributing characters on fresh herbage yield per plant
at phenotypic level are presented in Table 4. The highest
direct positive effect of essential oil yield was recorded
with fresh herbage yield followed by dry herbage yield,
seed yield, days to seed maturity, lamina width, number
of flower-whorls per spike, number of primary branches,
plant height and number of spikes. The maximum direct
negative effect on fresh herbage yield was observed with
essential oil content followed by days to flower initiation,
spike length, lamina length, leaf-stem ratio and 1000-seed
weight.

Lamina length showed positive correlation with fresh
herbage yield and had negative direct effect. The positive
correlation was due to indirect positive effect through
essential oil yield followed by dry herbage yield and
essential oil content. The positive correlation between dry
herbage yield and fresh herbage yield was observed and

Table 1.  List of French basil genotypes and their places of collection

S. Genotypes Country/ S.N. Genotypes Country/
No. Area Area
1. EC174527 Germany
2. EC128730 Hungary
3. EC312264 Poland
4. EC338785 USA
5. EC387838 USA
6. EC338788 USA
7. EC338794 USA
8. EC338782 USA
9. EC338772 USA
10. EC344638 USA
11. EC338773 USA
12. EC338775 USA
13. EC338776 USA
14. EC388890 USSR
15. EC388895 USSR

IC – Indigenous Collection  EC – Exotic Collection

16. EC388893 USSR
17. EC388891 USSR
18. EC388896 USSR
19. EC388887 USSR
20. EC388889 USSR
21. IC211313 India
22. IC344638 India
23. IC333332 India
24. IC336833 India
25. IC201236 India
26. IC326735 India
27. IC338959 India
28. IC326711 India
29. IC326732 India
30. IC110267 India
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it also had positive direct effect. This positive correlation
was partly due to indirect positive effect of this character
via essential oil yield and essential oil content. Seed yield
showed positive correlation and direct effect with fresh
herbage yield. The positive correlation was due to indirect
positive effect of this character via essential oil yield
followed by dry herbage yield and essential oil content.
Essential oil yield showed positive correlation and direct
effect with fresh herbage yield. The positive correlation
was partly due to indirect positive effect of this character
through dry herbage yield. The residual effect values
(0.0270) indicates that the characters studied covered the
majority part of variability.

Essential Oil Yield per Plant as Dependent Variable
at Phenotypic Level
The path coefficient analysis of essential oil yield per
plant as dependent character is presented in Table 5. The
results revealed that fresh herbage yield, spike length, dry
herbage yield, days to flower initiation and lamina length
had the highest direct positive effect on essential oil yield
per plant. The maximum direct negative effect was
observed for number of flower-whorls per spike, days
to seed maturity, plant height, seed yield, number of
spikes, lamina width, 1000-seed weight, leaf-stem ratio
and number of primary branches.

The correlation and direct effect between fresh herbage
yield and essential oil yield was positive. The positive
correlation was partly due to indirect positive effect of
this character through dry herbage yield. The correlation
and direct effect between dry herbage yield and essential
oil yield was observed. The positive correlation was partly
due to indirect positive effect of this character through
fresh herbage yield. The correlation and direct effect
between essential oil content and essential oil yield was
observed positive. The residual effect values (0.0190)
indicates that the characters studied covered the majority
part of variability.

Conclusions
It can be concluded from the findings that highly significant
variations amongst the various characters existed in
different genotypes of French basil under study. The
overall pooled analysis of data showed that location had
significant effect on all the sixteen characters except
essential oil content. The interaction between genotype
and environment was also pronounced for all the characters
except days to seed maturity. This is apparent that four
environments comprised of two cropping seasons at two

locations had greatly influenced the variations in different
characters and genotypes. Genotypes namely, IC333332,
IC110267, EC388890, EC33885, EC128730 and
EC387888 performed well in respect of fresh herbage and
essential oil yield per plant when compared with other
genotypes. These can be considered in any breeding
programme. Like-wise the genotype IC128730 was having
multiple desirable features like high fresh herbage yield,
high dry matter and high 1000-seed weight. This genotype
can also be exploited in Ocimum breeding programme.

The pooled analysis of both the locations revealed
that essential oil yield had the highest positive effect on
fresh herbage yield. The maximum direct negative effect
was observed for essential oil content. The essential oil
content followed by fresh herbage yield had the highest
direct positive effect on essential oil yield and maximum
direct negative effect was observed for plant height
followed by number of flower-whorls per spike.
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