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Genetic variability, heritability, genetic advance, correlation coefficient and path
analysis in Ocimum basilicum ger mplasms
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ABSTRACT

The present experiment was conducted with twenty germplasms of ocimum at College of Horticulture, Mandsaur, Madhya
Pradesh in Randomized Block Design with three replications during the year 2019-20. This investigation revealed that, the
phenotypic coefficient of variation was greater than the genotypic due to environmental effects on the expression of the
characters. The more GCV was observed for essential il in reproductive phase (44.28%) followed by essential oil in vegetative
phase (43.00%). The maximum PCV observed for essential oil in reproductive phase (44.55%) followed by essential oil in
vegetative phase (44.11%). The maximum heritability was observed in fresh weight (99.14%), genetic advancewasin leaf area
(4453.51) and genetic advance as percent of mean in essential oil at reproductive phase (90.41). Seed yield quintal per hectare
wasindicated significant and positive correlation with most of the traits. In genotypic and phenotypic path coefficient analysis
all the parameters were shown positive significant direct effect on seed yield.

Keywords. Genetic variability, heritability, correlation coefficient, path analysis and Ocimum genus

INTRODUCTION

The genus Ocimum as agroup called “basil” and “King
of the herbs’ belonging to the family Lamiaceae. It has
around 50-150 species from the tropical areas of Asia,
Africa and Central and South America. It is widely
utilized due to its industrial, cosmetic culinary and
medicinal significance (Erum et d., 2011) aswell asthe
pharmaceutical industry. Basil has rich source of
vitamins, carbohydrates, fibre, protein, phosphorous,
calcium, iron, beta-carotene and several medicinal
properties in essentia oils (Meena et a., 2014 and).
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Eugenoal, linalool, geranial, citral, camphor, menthol
chavicol, safrol, thymol, and methyl cinnamate are the
major constituents of itsoils (Kumar, 2012). It istakea
height of 30-90 cm and is an erect, strongly aromatic
yearly herbaceous plant with inverse, ovate-lanceol ate,
petiolesvery dender usually dightly hairy leaves, corolla
iswhite, pink or pale-purplishin coloured and 0.72 - 1.25
cm long, flowers are conspicuous, black seeds and
ellipsoid which become mucilaginous on moistening
(Gingade et al., 2014). In the India, its cultivation and
average yield of basil islow (Meena et al., 2016). It
may be due to lack of suitable cultivars, genotypes and
varietiesto a particular region. In basil, the selection is
based on fresh herbage, essentia oil yield and oil quality
along with their congtituent characterswhich would prove
very useful. Thereis urgent need for the evaluation of
the genotypes to know their performance in terms of
yield attributing and oil quality traits. The genus Ocimum
is having the great variability among its constituent
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species (Svecova & Neugebauerov, 2010). Genetic
variability, heritability and genetic advance are efficient
selection practices for improvement of economic
character to predict gain from selection and to establish
the relative importance of genetic effect. The
appearance of characters (phenotypes) is the result of
genetic constitution of anindividual (genotype) and the
influence of the environment in which they are grown
(Patel et al., 2015). Thisstudy of character associations
has been envisaged to be an important strategy to design
programmes to break negative genetic barrierstoyield.

MATERIALS AND METHODS

The field research was carried out with twenty
germplasms obtained from ICAR-AICRP on Medicina
and Aromatic Plants, College of Horticulture Mandsaur
in Randomized Block Design during kharif season of
2019-20 under department of Plantation, Spices,
Medicinal and Aromatic Crops, College of Horticulture,
RVSKVYV, Mandsaur (M.P.). The experiment site
Mandsaur is located at Malwa plateau in Western part
of Madhya Pradesh at 23° 45' North to 24° 13' North
and between the meridians of longitude 74° 44' East
and 75° 18' East. In this study five plants were collected
from each plot at 30, 60, 90, 120 days after transplanting
and at harvest to recorded all the parameters and later
on their mean was calculated. The experimental data
were subjected to statistical analysis using analysis of
variance technique suggested by Panse & Sukhatme
(1985). Wherethe“F” test was found significant at 5 %
level of significance, the critical differences for the
treatment’s comparison were worked out. The
phenotypic and genotypic coefficient of variation was
worked out as per Burton (1952), heritability and genetic
advance were determined as per Johnson et a. (1955).
The phenotypic and genotypic correlation coefficients
were calculated as per the methods given by Al- Jibouri
et al. (1958). Path co-efficient analysis suggested by
Wright (1921) was carried out to know the direct and
indirect effect of the morphological traitson plant yield.
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Germplasmg/
Accession No.

]

Source

G, 1C-0622523
G, 1C-0622524
G, 1C-0622525
G, 1C-0622526
G, 1C-0622527
G, 1C-0622528
G, 1C-0622529
G, 1C-0622530
G, 1C-0622531
G,, 1C-0622532
G,, 1C-0622533
G,, 1C-0622534
G,, 1C-0622535
G,, 1C-0622536
G,, 1C-0622537
G,, 1C-0622538
G,, 1C-0622539
G,, 1C-0622540
G,, 1C-0622541
G,, 1C-0622542
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ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH
ACRIP on MAP COH

Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)
Mandsaur (M.P)

RESULTS AND DISCUSSION

Genetic variability, heritability and genetic advance
as a percent mean

Analysis of variance found that, there was estimated
significantly variations among the germplasmsfor al the
variables, except daysto 50% germination. The variation
indicated the presence of wide variability for al thetraits
studied under the experiment.

Genotypic and phenotypic coefficient of variation

The genotypic coefficient of variation in all the attributes
was generally lower than the phenotypic, these study
confirming therole of environment in total variability in
a character. The presence of a broad range among
genotypes indicated that, these traits were appeared by
additive geneswith low environmental effects Singh et

Jof Biotech & Crop Sci, Val. 10, No. 15, January-December, 2022



Genetic variability, heritability, genetic advance, correlation coefficient and path analysisin Ocimum basilicum germplasms

al. (2015). PCV and GCV were categorized by
Sivasubramanian & Menon (1973). In the present study
out of eighteen characters, the GCV was high for four,
low for seven and moderate for the remaining traits
(Table 1). The maximum amount of GCV was obtained
for essential il content at reproductive phase (44.22)
followed by vegetative phase (43.00), leaf area (29.68)
and 50% germination (21.30). These findings are
accordance with Smita & Kishori (2018) for essential
oil content in ocimum species. While, Singh et d. (2015);
Gowdaet a. (2019) are found same resultsfor leaf area
in ocimum species. The moderated GCV recorded with
fresh herb yield (19.66) followed by dry herb yield
(19.15), fresh weight (18.31), dry weight (17.67), seed
yield quintal per hectare (16.91), number of inflorescence
(13.87) and number of leaves (10.48). Similar results
were found by Shakthi et al. (2021) for dry herb and
fresh herb yield. However, the least GCV was observed
for secondary branches (7.01), primary branches (6.33),
flowers per inflorescence (5.69), plant height (3.96), 50%
flowering (3.24) and maturity (3.59). Theseresultswere
agreement by Ibrahim et al. (2013) for plant height and
Smita& Kishori (2018) for flowering in ocimum species.

Heritability

Heritability isthe proportion of theinconsistency among
genotypic and phenotypic variance and hel ps breeder to
understand variables for efficient selection Shakthi et
a. (2021). The heritability defines different weather
observations between individuals as variationsin or due
to environmental genetic makeup according to Smita&
Kishori (2018). Heritability values are categorized as
low (0-30%), moderate (31-60%) and high (>61%). The
heritability wasranged between 19.15 to 99.14% (Table
1). However, it was the highest in fresh weight (99.14)
followed by essential oil at reproductive phase (98.51)
and vegetative phase (95.02), fresh herb yield (98.37),
leaf area (97.89), leaves (91.53), secondary branches
(87.89), dry weight (86.68), dry herb yield (86.15), seed
yield quintal per hectare (85.27), inflorescence (81.97),
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50% germination (80.83), primary branches (76.26), plant
height (80.83), maturity (69.79) and 50% flowering
(60.13). There would be less environmental and more
genetic effect on the genotypes and variations between
highest and lowest heritability values due to great and
less environment impact (Patel et al., 2015). Higher
heritability increase the efficacy of selection (Shuklaet
a., 2006 & Singh et al., 2018). The lower and higher
values of variables may due to control by additive and
non additive genes (Singh et al., 2015). Theseresult had
similarity with traits of Patel et a. (2015) in ocimum
species. However, it was lowest for number of flowers
per inflorescence (19.15).

Genetic advance

The data presented in the Table 1 indicated that, the
genetic advance was ranged from 0.24 to0 4,453.51. The
highest value of genetic advance was obtained for leaf
area (4453.51) followed by leaves (155.73), fresh weight
(149.17), fresh herb yield (146.47), inflorescence (60.19),
dry weight (35.37), dry herb yield (35.27), secondary
branches (14.96), maturity (7.77), plant height (5.18),
flowering (3.51), seed yield quintal per hectare (3.21),
primary branches (1.63), essential oil at vegetative
(0.362) reproductive phase (0.244) and flower per
inflorescence (0.242). Higher genetic advance with
heritability for these characteristics. This may be dueto
genetic advancein associated with heritability indicated
traits additive genetic effect would be more significant
for thesetraitsaswell higher heritability and which might
the success of the progenies due to addictive gene effects
(Blank et al., 2004). Similar findings were reported by
Khan et al. (2019) in ocimum.

Genetic advance as percent of mean

Table 1 depicts that, the highest genetic advance as
percent of mean was observed in essential oil at
reproductive phase (90.41) followed by vegetative phase
(86.35), leaf area per plant (60.49), fresh herb yield
(40.16), daysto 50% germination (39.45), fresh weight
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Table 1: Estimation of GCV, PCV, heritability, genetic advance and GA as percent of mean for different characters of ocimum

germplasms
Characters Mean Range Coefficient of Heritability Genetic GAas
variation (%) advance % over
Min. Max. GCV% PCV% mean
Daysto 50% germination 747 11.00 400 21.30 2369 80.83 295 3945
Daysto 50% flowering 67.87 74.00 62.00 324 418 60.13 351 517
Daysto maturity 12575 13300 11000 359 430 69.79 1.7 6.18
Plant height 7541 8132 67.23 396 4.70 709 5.18 6.87
No. of leaves 74.07 1002.60 620.70 1048 1095 9153 15574 2065
No. of inflorescence 23273 30250 160.70 1387 1532 8L97 60.19 2586
No. of Flowersper inflorescence  4.73 6.80 320 5.69 1299 1915 024 513
No. of primary branches 14.34 17.40 1310 6.33 725 76.26 163 11.38
No. of secondary branches 11044 124.80 92.80 701 748 87.89 14.96 1355
Fresh weight 397.23 534.70 27860 1831 1839 .14 14917 3755
Dry weight 104.36 144.27 7040 1768 1898 86.68 3B37 3390
Leaf Area 736206 1197763 358348 2968 30.00 97.89 445351 6049
Fresh herbyield 364.70 492,60 248.60 1966 1982 98.37 14647 40.16
Dry herbyield 9%6.32 136.83 62.15 1915 2063 86.15 k27 36.62
Seed yield quintal per ha 9H 1275 6.00 1691 1825 85.87 321 3228
Essen. oil vegetative phase 0.28 058 005 43.00 411 95.02 0.24 86.35
Essen. oil reproductive phase 040 0.86 007 U422 2455 9851 0.36 041

(37.55), dry herbyield (36.62), dry weight (33.90), seed
yield quintal per hectare (32.28), number of inflorescence
(25.86), number of leaves (20.65). These results were
accordance with Smita & Kishori (2018) and Gowda et
al. (2019). Under moderated genetic advance for number
of secondary branches (13.55), number of primary
branches (11.38) and low for daysto 50% maturity (6.18),
plant height (6.87), days to 50% flowering (5.17), and
number of flowers per inflorescence (5.13). The estimate
of genetic advanceis more helpful asaselection criteria
when examine jointly with heritability estimates. These
atributes are likely to be controlled by the additive gene
effect. Moreover, low genetic advance as a percent
average of plant height exhibited heritability that
variability is due to the role of non-additive gene and
hence heterosis breeding could be effectively
manipulated to improve yield-contributing parameters
(Lal etal., 2017).
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Genotypic and Phenotypic correlation coefficient

The genotype and phenotype correlations for various
component as essential oil content (0.682 and 0.630),
number of leaves (0.696 and 0.596), number of
inflorescence (0.414 and 0.351), number of flowers per
inflorescence (0.649 and 0.343), number of secondary
branches(0.682 and 0.634), dry weight (0.692 and 0.578),
leaf area (0.624 and 0.597) and dry herb yield (0.732
and 0.590) were shown significant and positive
association with seed yield quintal per hectare whereas,
negative and non-significant at both level for plant height
and number of primary branches (Table 2). These
findings are in associated with Shivanna et a. (2007)
for dry herb yield per plant. A highly significant and
positive correlation of leaf area and number of leaves
per plants and essential oil content revealed the strong
relationship with other traits and selection of these
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component traitsindividuals or jointly may enhancethe
total herbageyield, and qil yield per hectare in ocimum
species.

Path coefficient analysis for yield and yield
attributing traits

Theresult of path coefficient analysisreveaed positive
direct effect with dry herb yield followed by oil content
in genetic effect association with seed yield. Thus, direct
selection for these factors would increase in significant
amount of yield. Similar suggestions made by Basima
(2008). The negative and ranged from moderate to low
maghitude of direct effect was exhibit by characters
leaf area, number of primary branches per plant had
association with seed yield in genetic and phenotypic
levels of analyses (Table 3 & 4). These results were
harmony with Ibrahim et al. (2013) in ocimum species.
The positive direct effects with essential oil content on
seed yield. Thisresult was manifested by (Kumar et al.,
2012) in ocimum crops. Likewise, indirect effects
through studied traits with oil yield showing from
negative or positive and was found to vary from
moderate to very low.

CONCLUSION

Highlevel of variability was associated with the twenty
germplasm of ocimum which is creating the scope of
further improvement in hereditary of ocimum
germplasms. The GCV was higher than the PCV which
concludes that environmental effect on expression. The
highest heritability was observed in fresh weight while,
the highest genetic advance was recorded in leaf area.
Most of the characteristics were shown significant
positive association and path coefficient analysisin both
thelevelswith seed yield. On the basis of thisresearch,
it could be concluded that the germplasms G,, I1C-
0622536 and G,, 1C-0622541, should be used for further
breeding programme.
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