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ABSTRACT

 Path analysis studies were carried out among twelve genotypes of marigold for twenty quality and yield
attributing traits contributing towards total flower yield. The present study was conducted at Botanical
Garden. Bihar Agricultural University, Sabour, Bhagalpur, Bihar, India during winter season, 2021-22. The
experiment was laid out in Randomized Block Design with three replications. The results revealed that path
coefficient result revealed that characters like number of flowers per plant (0.716, 0.715), number of leaves
per plant (0.856, 0.858) and average fresh weight of flower (0.708, 0.708) showed direct positive effect to-
wards flower yield per plant at both phenotypic and genotypic level, respectively through which the selec-
tion of superior marigold genotypes may be obtained.
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INTRODUCTION

Marigold is a top-ranking loose flower in In-
dia followed by chrysanthemum, jasmine, tube-
rose, and crossandra. Marigold (Tagetes spp.) is
one of the most important species grown commer-
cially for loose flowers in different parts of India,
especially in the tropical and sub-tropical regions.
It symbolizes prosperity and is related to the re-
nowned, strong and brave lion. It belongs to fam-
ily Asteraceae and is originated from central and
southern America specially Mexico. Its basic chro-
mosome number is 12 and has diverse growth
habit, size, floral colour along with types and util-
ity. Besides commonly used as bedding and loose
flowers, it is used for adding food flavour and as
pharmaceutical, nutraceutical, industrial, pesti-
cide and organic manure with a lot of opportuni-
ties in value added products. Marigold is the state
flower of Bihar which covers an area of 1160 hect-
are with production of 10,600 MT of loose flower
in 2019.

Growth, flowering and seed production of

marigold is highly influenced by light and tem-
perature. Among the existing 55 species of mari-
gold, the main group of marigold is African mari-
gold (Tagetus erecta L.) and French marigold
(Tagetus patula L.). Since the performance of geno-
types varies with region, season and growing con-
ditions, hence selection is an important method
for identifying marigold genotypes with desirable
horticultural traits for specific purposes. Thus, the
present study was taken to identify best genotypes
in Bihar in terms of commercial cultivation. Many
cultivars have been developed from local mate-
rial collected from different parts of the country.
Despite of varietal development, there is need to
develop genotypes with stable and better yield,
quality and their adaptation under different en-
vironment. A variety may perform well only in a
particular environment and therefore the genetic
potentiality of different genotypes and their in-
teraction with environmental condition is to be
established and according to their performance,
selection of best growth and flowering traits geno-
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type needs to be done. The wide range of groups
and varieties of this flower made the workers re-
search more complex. Its flower yield is a com-
plex character and is the result of interrelation-
ship of various components.

The climatic condition of north India is highly
variable and being a photosensitive crop, light and
temperature has an influential role on marigold
vegetative growth and flowering. Hence, geno-
type performance varies with location and grow-
ing conditions. Thus, it is necessary to develop
varieties adapted to specific climatic conditions,
which can be used for further genetic improve-
ment of marigold. Selection as an important
method of breeding is opted for identifying mari-
gold genotypes with desirable horticultural traits
for specific purposes and maximizing production.
Flower crop performance largely depends on
Genotypic x Environment interaction which leads
to varied performance of same genotype differ-
ently under varied environmental conditions.
Correlation and path coefficient analysis furnishes
information regarding the nature and magnitude
of various associations and help in the measure-
ment of direct influence of one variable on oth-
ers. The type of association between flower yield
and yield attributes to judge the direct and indi-
rect influences of flower yield components
through path coefficient analysis for selecting suit-
able genotypes for improving flower yield.

MATERIALS AND METHODS

The present study was conducted at Botani-
cal Garden. Bihar Agricultural University, Sabour,
Bhagalpur, Bihar, India during winter season,
2021-22. The experiment was laid out in Random-
ized Block Design with three replications. Nurs-
ery preparation work was started on 14th Octo-
ber by mixing well rotten FYM at 10 kg/m2. Raised
beds of 15 cm were prepared with plot size 4 m ×
4 m. The nursery was prepared on 16th October
and approximately 5 g seeds of each germplasm
were sown evenly for raising seedlings. Land was
brought to a good tilth by 4-5 ploughings and lev-
elled properly followed by incorporation of 30 kg
farm yard manure per m2. Farm yard manure was
uniformly sprinkled and mixed thoroughly. Ni-
trogen @100kg/ ha, phosphorous @100kg/ha and

potassium @100kg/ha were incorporated in the
soil as basal dose in form of urea, single super
phosphate and muriate of potash, respectively.
Nitrogen at 200 kg/ ha was applied in two split
doses at 30 and 60 days after transplanting. Plants
were transplanted at four lesf stage at 50 × 50 cm
spacing. The data on plant height (cm), stem di-
ameter (cm), plant spread (cm), number of pri-
mary branches per plant, number of leaves per
plant, leaf biomass (g), days taken to first flower
opening, average fresh weight of flower (g), flower
duration (days), flower diameter (cm), number of
flowers per plant and flower yield per plant (g)
were recorded. Correlation coefficient and path
analysis were computed by the formula suggested
by Al-Jibouri et al., 1958, Dewey and Lu, 1959,
Lush, 1940 and Lenka and Mishra, 1973. Path co-
efficient analysis helps in understanding the cause
of association between two variables.  It deter-
mines the direct effect of various characters on
flower yield per plant  and also indirect effect via
other trait component and facilitates the selection
of superior genotypes.

RESULTS AND DISCUSSION

As per genotypic path coefficient analysis
number of leaves per plant (0.856), number of
flowers per plant (0.716) and average fresh weight
of flower (0.708) had high direct positive effect
towards number of flower yield per plant,
whereas  average fresh weight of leaf (0.248) and
weight of seeds per peduncle  (0.258) had moder-
ate direct positive effect on flower yield per plant,
while plant height (0.061), plant spread (0.015),
stem diameter (0.079), flower peduncle length
(0.068), days taken to seed ripening (0.081) had
negligible direct positive effect on flower yield per
plant, whereas  high direct negative effect was
reported by leaf biomass (-0.979), whereas low
direct negative effect via flower duration  (-0.153),
flower diameter (-0.169), 100 seed weight (-0.128)
and seed yield per plant (-0.137) was recorded on
flower yield per plant. Negligible direct negative
effect via number of secondary branches per plant
(-0.098), days taken to first bud initiation  (-0.080),
days taken to first flower opening (-0.019), and
number of seeds per peduncle (-0.020) was ob-
served on flower yield per plant. This might be
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due to the more regional adaptability and ge-
netical growth habit of the genotypes result-
ing in higher proportion of morphological
growth in terms of vigour and reproductive
growth leading to increased flower yield. Simi-
lar results were found in chrysanthemum by
Poulose et al. (2021), Srinivasan et al. (2018),
Patel et al. (2018), Kumar et al. (2018), Giri et al.
(2018), Sahu et al. (2018), Choudhary et al.
(2015), Panwar et al.(2014), Karuppaiah and
Kumar (2010), Singh and Singh (2009)) and
Karuppaiah et al. (2004) in marigold.

Number of leaves per plant recorded high
indirect positive effect on flower yield per plant
via number of flowers per plant (0.679),
whereas negligible indirect positive effect was
analysed via plant height (0.008), plant spread
(0.009), average fresh weight of leaf (0.036),
stem diameter (0.009), days taken to flowering
(0.001), average fresh weight of flower (0.034),
days taken to seed ripening (0.008), number of
seed per peduncle (0.001) and 100 seed weight
(0.016), seed yield per plant (0.010), whereas
high indirect negative effect via leaf biomass
(-0.909) and negligible indirect negative effect
via number of primary branches per plant (-
0.030), number of secondary branches per plant
(-0.069), days taken to first bud appearance (-
0.004), flower duration  (-0.007), flower diam-
eter (-0.002), flower peduncle length (-0.011)
and weight of seed per peduncle (-0.019) was
analysed.

Number of primary branches per plant ob-
served high indirect positive effect on flower
yield per plant via number of leaves  per plant
(0.652), number of flower per plant (0.453) and
negligible indirect positive effect via plant
height (0.015), plant spread (0.008), average
fresh weight of leaf (0.031), stem diameter
(0.003), average fresh weight of flower (0.041),
flower peduncle length (0.002), days taken to
seed ripening (0.047) weight of seed per pe-
duncle (0.012), 100 seed weight (0.006) was
observed on flower yield per plant, whereas
high indirect negative effect was seen via leaf
biomass (-0.663), negligible indirect negative
effect via number of secondary branches per
plant (-0.040), days taken to bud initiation (-
0.030), days taken to flowering (-0.005), flow- Ta
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ering duration (-0.003), flower diameter (-0.009),
number of seeds per peduncle (-0.003) and seed
yield per plant (-0.014) was displayed.

Days taken to seed ripening was recorded
with low indirect positive effect towards flower
yield per plant via average fresh weight of
leaves (0.101), and negligible indirect positive
effect via plant height (0.029), number of leaves
per plant (0.084), number of secondary branches
per plant (0.016), plant spread (0.004), stem di-
ameter (0.000), number of flower per plant
(0.009), average fresh weight of flower (0.007),
flower peduncle length (0.036), weight of seed
per peduncle (0.064), 100 seed weight (0.035)
low  indirect negative effect via leaf biomass (-
0.199) and negligible indirect negative effect via
number of primary branches per plant (-0.023),
days taken to first bud appearance (-0.060), days
taken to first flower opening (-0.016), flower-
ing duration (-0.022), flower diameter (-0.054),
number of seed per peduncle (-0.011) and seed
yield per plant (-0.058) was also tabulated in
Table 1.

Seed yield per plant was recorded with me-
dium indirect positive effect towards flower
yield per plant via weight of seeds per peduncle
(0.225) and negligible indirect positive effect via
plant height (0.055), plant spread (0.007), aver-
age fresh weight of  leaf (0.068), stem diameter
(0.034), flower peduncle length (0.040), days
taken to seed ripening (0.034), 100 seed weight
(0.025). Low  indirect negative effect via flower
diameter (-0.123), number of flower per plant (-
0.148) and negligible indirect negative effect via
number of leaves per plant (-0.064),number of
secondary branches per plant (-0.018),leaf bio-
mass (-0.004), days taken to  first flower open-
ing (-0.032), days taken to first flower opening
(-0.012), flowering duration (-0.099), average
fresh weight of flower (-0.043) and number of
seeds per peduncle (-0.018) was also recorded.
These indirect traits had a good relationship
with dependent variable (flower yield per plant)
and revealed that if direct selection for these
traits is done, then it would be highly benefi-
cial and rewarding for flower yield improve-
ment. The results suggested that selection of
traits that are indirectly associated with flower
yield per plant, the correlation is mainly due to Ta
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indirect effect via other trait components. Under
such a situation indirect selection through com-
ponent character shall lead to desirable result. The
contribution of residual effect was negligible
(0.00052 and 0.11512) at genotypic and phenotypic
level), which indicated that most of the variabil-
ity could be explained through the characters
under investigation. Similar results recorded by
Singh and Singh (2009); Poulose et al. (2021),
Srinivasan et al. (2018); Kumar et al. (2018) and
Singh and Misra (2008) in marigold.

At genotypic and phenotypic combined level,
maximum direct positive effect was seen towards
flower yield per plant via stem diameter (0.079),
(0.076) followed by number of flower (0.716),
(0.715) and leaves per plant (0.856), (0.858) aver-
age fresh weight of leaves (0.248), (0.248) Flower
diameter(-0.019),(-0.019). These indirect traits had
a good relationship with dependent variable
(flower yield per plant) and revealed that if di-
rect selection for these traits is done, then it would
be highly beneficial and rewarding for flower
yield improvement. This might be due to the more
regional adaptability and genetical growth habit
of the genotypes resulting in higher proportion
of morphological growth in terms of vigour and

reproductive growth leading to increased flower
yield. Similar results were finding in chrysanthe-
mum by Poulose et al. (2021), Srinivasan et al.
(2018), Patel et al. (2018), Kumar et al. (2018a), Giri
et al.(2018), Sahu et al. (2018), Choudhary et
al.(2015), Panwar et al.(2014), Karuppaiah and
Kumar (2010), Singh and Singh (2009)) and
Karuppaiah et al. (2004) in marigold.

CONCLUSION

Path coefficient analysis helps in understand-
ing the cause of association between two variables.
It determines the direct effect of various charac-
ters on flower yield per plant and also indirect
effect via other trait component and facilitates the
selection of superior genotypes. On the basis
present investigation findings, it can be concluded
that among overall performance of twelve geno-
types of marigold, genotype Genotype Hisar
Jafari-2, Inca Yellow and Inca Orange for flower
and Crackerjack and Pusa Narangi Gainda for
seed production were found suitable for Bihar
conditions. In present investigation for path analy-
sis, flower yield per plant was taken as depen-
dent variable and all the other twenty traits were
considered as independent variables.
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