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Short communication

Genetic variability, heritability and genetic advance in marigold

A.K. Singh* and Deepti Singh
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Genetic variability in a group of germplasm is a
pre-requisite for a successful breeding programme.
Since, most of the characters influencing yield are
polygenic, it is essential for plant breeders to estimate
the type of variation available in the germplasm.
Therefore, the present investigation was undertaken
to estimate the magnitude and nature of variation in
the collected germplasm of marigold with respect to
different growth, floral and seed traits which can be
used in the improvement programme.

The experiment was carried out at Horticulture
Research Centre, G. B. Pant University of Agriculture
and Technology, Pantnagar. The experimental material
consisted 44 genotypes of marigold viz., 29 of Tagetes
erecta (TEG1 to TEG29), 13 of T. patula (TPG1 to
TPG13) and 2 of T. minuta (TMG1 and TMG2). Seeds
of germplasm were collected from National Bureau of
Plant Genetic Resources Regional Station, Bhowali
and different parts of India. The seeds of all the
germplasm were sown on September on nursery beds
in 44 separate plots. Uniform and healthy seedlings
were transplanted on October 15. The plot size was
kept 3.0 m x 2.0 m. Each plot consisted of 16 plants.
All the cultural practices were adopted uniformly for all
the genotypes. The experiment was laid out in
randomized block design with three replications.
Observations were recorded on growth, flowering and
yield characters, i.e. number of primary branches/plant,
plant height, plant spread, stem diameter, days taken
to bud initiation, days taken to flowering, flower
longevity, duration of flowering, flower diameter,
number of flowers/plant, fresh weight of flower and
weight of seeds/peduncle on four randomly selected
plants from each genotype per replication. Method of
Panse and Sukhatme (6) was applied for analysis of
variance and interpretation of experimental data.
Heritability in broad sense was estimated as suggested
by Hanson et al. (3). Genetic advance (GA) was
calculated according to the formula given by Johnson
etal. (4).

Analysis of variance of all the three species for 12
different characters revealed significant differences
among genotypes (Tables 1&2). This suggested the
presence of wide range of variability for different
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characters in the materials studied. Maximum number
of primary branches per plant, stem diameter and
number of flowers per plant were in the genotype
TMGL1. While, TMG2 performed better in terms of plant
height. Maximum plant spread was found in TEG21
followed by TEG22. Among the flowering characters,
maximum days to flowering was taken by the genotype
TEG28 followed by TEG26, while TPG7 showed
earliest flower bud opening. Maximum flower longevity
was observed in TEG17 followed by TEG26 and TPG3.
Duration of flowering was maximum in TEG13 followed
by TPG12. Maximum flower diameter and weight of
seeds per peduncle were observed in TEG26 followed
by TEG19 and TEG29, respectively. Germplasm
TEGL17 exhibited maximum fresh weight of flower which
was statistically superior to others. The genotype
TEG27 showed maximum weight of seeds per
peduncle followed by TEG29, whereas minimum
weight of seeds per peduncle was observed in TMG1
and TMG2. Variation in different genotypes of African
marigold on various growth and flowering attributes
have also been observed by Reddy et al. (9), and
Sreekala et al. (11).

The phenotypic coefficients of variation (PCV) were
higher than those of genotypic coefficients of variation
(GCV) for the characters under study and are in
agreement with the results of Ponnuswamy et al. (8).
In this study, phenotypic and genotypic coefficients of
variation were high for number of flowers per plant
(PCV =331.28; GCV = 331.22) followed by fresh weight
of flower (PCV = 102.85; GCV = 102.79), weight of
seeds per peduncle (PCV =88.34; GCV =88.32), plant
height (PCV = 63.40; GCV = 62.92) and number of
primary branches per plant (PCV = 54.04; GCV =
53.49). Itwas least for days taken to bud initiation (PCV
=19.18; GCV =17.17) and duration of flowering (PCV
= 18.90 and GCV = 78.39). Similar results were
obtained by Patnaik and Mohanty (7), and Chaugule
(2) while working with chrysanthemum. Variability was
observed in different characters in marigold by Nand
Kishore and Raghava (5). The heritability estimates
obtained were generally high for all the characters
studied indicating a great scope for improvement of
these characters through selection. High heritability
estimates were also reported by Chaugule (2) for
number and weight of flowers per plant. High heritability
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with low genetic advance was observed for days taken
to bud initiation and duration of flowering. Heritability
along with genetic gain is more useful criterion in
predicting the resultant effect for selecting the best
individual (Johnson et al., 4). In the present study,
number of flowers per plant showed the high heritability
(99.99%) along with maximum genetic gain (682.26)
followed by fresh weight of flower, weight of seed per
peduncle, plant height, number of primary branches
per plant and diameter of flower. These results are in
accordance with the findings of Barad (1) who
suggested that crop improvement could be brought
about by practicing phenotypic selection in marigold.
Similar results were obtained by Singh et al. (10).
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