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Abstract
One hundred twenty germplasm of dill (Anethum graveolens L., & A. sowa) were evaluated with four checks namely
AD-1, AD-2, Gene Pool, and AD-S-44 using Augmented Block Design in twelve blocks during Rabi season 2016-2017
at research farm of National Research Centre on Seed Spices, to estimate variability and character association among
seed yield and its contributing traits. Analysis of variance revealed significant variability for most of the traits studied.
High estimates of phenotypic coefficient of variance along with genotypic coefficient of variance as well as broad
sense heritability, genetic advance and genetic advance as percentage of mean were observed for plant height up to
top of the plant, umbel plant-1, umbellate umbel-1, plant height up to main umbel, primary branches plant-1, test weight,
seeds umbel-1 and seed yield plant-1. The association analysis at both genotypic and phenotypic level revealed that the
seed yield plant-1 were significantly and positively correlated with plant height up to main umbel, secondary branches
plant-1 and test weight. While the associations of seed yield plant-1 with plant height up to top of the plant, primary
branches plant-1, days to 50% flowering, days to maturity and umbel plant-1 were also positive but found non-significant.
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season. Yield is a complex character governed by several
other yield attributing characters. Since, most of the yield
attributing characters are quantitatively inherited and highly
affected by environment, it is difficult to judge whether
the observed variability is heritable or not. Correlation
studies are helpful in determining the components of
complex traits like yield. The present study was undertaken
to estimate the variability present in active germplasm of
dill and to evaluate the extent of association among yield
and yield contributing traits.

Introduction
Dill (Anethum graveolens L. Anethum sowa 2n = 20) is a
seed spice crop and an important aromatic herb which is
used for flavouring, tea, pickles and confectionery. Dill
leaves are rich in minerals and fibers. The seeds are mainly
used for spice, culinary and medicinal purposes. It is
also used as a vegetable and an aromatic herb (Sharma
2004). The aroma volatiles of seed and herb of dill have
been identified along with several therapeutic properties
and the antimicrobial activities of carvone (terpenoid found
naturally in many essential oils) isolated from dill seed oil
has been reported (Aggarwal et al., 2002). Dill contains
carotenoids, vitamin C and polyphenols, the contents of
which vary during different stage of its growth. Dill is
probably native to South-West Asia or South-East Europe
and also has been cultivated since ancient times. In India
dill is grown with the name of sowa (Anethum sowa) also
known as Indian dill, in the states of Rajasthan, Gujarat,
Maharashtra, Andhra Pradesh and Madhya Pradesh for
its seed. Dill is primarily a summer crop of the temperate
region but it has also adapted to grow in warmer areas. In
the Northern Indian plains, it is grown during the Rabi

Material and methods
The experimental material for the present studies consisted
of 120 germplasm lines and four checks viz., (AD-1,
AD-2, Gene Pool, AD-S-44). The experiment was laid out
in an augmented design with 12 blocks having 10 test
entries and 4 checks in each block. The plot size was
3 × 2m with row to row spacing of 60 cm and plant to
plant spacing 20 cm. Observations were recorded on
different morphological characters and seed yield per plant.
Five plants were randomly selected and tagged from each
plot before flowering to record the data on plant height,
primary branches plant-1, secondary branches plant-1,
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umbels
plant-1, umbellate umbel-1, seeds umbel-1,
1000-seed weight, seed yield plant-1, while data on days
to 50% flowering and days to maturity was recorded on
whole plot basis. These quantitative characters were used
to estimate phenotypic and genotypic coefficient of
variation, broad sense heritability, expected genetic
advance at 5 per cent selection intensity and correlation
coefficient following the standard statistical methods
(Singh and Choudhary, 1979).

Table 1. Analysis of variance for different characters (Dill)

The analysis of variance revealed that significant amount
of variability was present in germplasm lines for almost
all morphological traits studied (plant height up to main
umbel, plant height up to top of the plant, primary branches
plant-1, secondary branches plant-1, days to 50%
flowering, days to maturity, umbel plant-1, umbellate umbel1, seeds umbel-1, test weight and seed yield plant-1 (Table
1). The present findings confirm the earlier reports on
variability in characters suitable for selection in fenugreek
(Jain et al., 2013), fennel (Jeeterwal et al., 2015) and
coriander (Ameta et al., 2016).
Higher GCV (Genotypic coefficient of variation) was
recorded for plant height up to top of the plant (71.73),
seed yield plant-1 (54.88), umbel plant-1 (24.80), umbellate
umbel-1 (18.89), secondary branches plant-1 (16.84), plant
height up to main umbel (16.45), primary branches plant1 (13.53), test weight (12.91), seeds umbel-1 (11.72). It
expresses the true genetic potential which indicated the
presence of high amount of genetic variability for these
characters thus selection may be more effective for these
characters because the response to selection is directly
proportional to the component of variability. Similarly,
Higher PCV (phenotypic coefficient of variation) was
recorded for plant height up to top of the plant (72.13),
seed yield plant-1 (57.57), umbel plant-1 (28.41), umbellate
umbel-1 (22.52), test weight (21.01), plant height up to
main umbel (19.91), secondary branches plant-1 (17.79),
seeds umbel-1 (16.11), primary branches plant-1 (15.65),
(Table 2). The result revealed that the differences between
genotypic and phenotypic variation were low and effective
for selection and this is expected in augmented design.
In an augmented design, the error component used is
based on checks which are repeated in blocks. This often
is very limited, hence the differences are very limited.
The closeness of the estimates of genotypic and
phenotypic coefficient of variation indicates that these
traits are least affected by the environment. The present
finding confirms the earlier reports in dill (Solanki and
Dodiya, 2014) in fennel (Jeeterwal et al., 2015 and Kumar
et al., 2017).
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Table 2. Overall mean values of genotypes, their ranges, genotypic and phenotypic coefficient of variation, heritability in broad sense, genetic
advance and genetic advance as % of mean for different characters in dill.

In the present investigation, the estimates of heritability
expressed in percentage was high for the characters viz.,
plant height up to top of the plant, days to 50% flowering,
days to maturity, seed yield plant-1, secondary branches
plant-1, umbels plant-1, primary branches plant -1 and
umbellates umbel-1, indicating that these characters are
less influenced by environment and direct selection for
these yield contributing traits would be effective for future
improvement in yield. Similar result was also found by
Yadav et al., 2013, Sengupta et al., 2014 and Sharma et
al., 2015 in fennel, Ameta et al., 2016 in coriander, Meena
et al., 2016 in cumin.
Genetic advance as percentage of mean for the characters
ranged from 3.19 (days to maturity) to 146.95 (plant height
up to top of the plant). High magnitude of genetic advance
as percentage of mean was estimated for plant height up
to top of the plant, seed yield plant-1, umbel plant-1,
secondary branches plant-1 and umbellate umbel-1.
The phenotypic correlation coefficient was higher than
their genotypic correlation coefficient counterparts in most
of the characters. This implies that the non genetic causes
affect the values of genotypic correlation because of the
influence of the environmental factors.
The association analysis at both genotypic and phenotypic
level revealed that the seed yield plant-1 was significantly
and positive correlated with plant height up to main umbel,
secondary branches plant-1 and test weight. While the
associations of seed yield plant-1 with plant height up to
top of the plant, primary branches plant-1, days to 50%
flowering, days to maturity, umbel plant-1 were found
positive but non-significant (Table 3). Similar results were
reported by Dashora and Sastry, 2011 in fennel, Kassahun
et al., 2013 in Ethiopian coriander, Tripathi et al., 2000 in
coriander and Jain et al., 2003 in coriander.
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Test of significant at 0.05%
0.01%

0.176
0.230
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