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ABSTRACT

Correlation and path analysis were carried out in twenty genotypes of chrysanthemum (Dendranthema  gran-
diflora Tzvelev) for different quality and yield attributing traits. Among twenty two different parameters to
differentiate the contribution made by each parameter in the final flower yield. The results revealed that the
genotypic correlation were higher than the phenotypic correlation for the characters obtained, indicating
the high heritable nature of the characters. Number of flowers per plant (0.394,0.393) and average fresh
weight of flower (0.488, 0.487)were reported highly significant and positive correlation with flower yield
per plant and number of ray florets (0.296,0.300) significant and positive correlation with flower yield per
plant at both genotypic and phenotypic level, respectively. Since these association are in desirable direction
and selection of these traits may ultimately improve the yield. Path coefficient result revealed that charac-
ters like number of flowers per plant (1.525, 0.845), number of leaves per plant (0.891, 0.673), average fresh
weight of flower (0.754, 0.041) and number of ray florets (0.739, 0.424) were showed direct positive effect
towards flower yield per plant at both phenotypic and genotypic level, respectively through facilitates the
selection of superior genotypes of chrysanthemum.

Keywords: Chrysanthemum, Correlation, Path coefficient.

Chrysanthemum (Dendranthema grandiflora
Tzvelev) is the leading commercial flower crop
grown for cut, loose flowers and pot plants. It is
commercially known as ‘Queen of East’, ‘Autumn
Queen’ and ‘Guldaudi’. The genus Chrysanthe-
mum belongs to the family ‘Asteraceae’. It ranks
second in the international cut flower trade. In
India, its germplasm has been screened but the
information on the performance for the higher
yield of the cut flower and yield contributing pa-
rameters of Chrysanthemum is meagre. Many
cultivars have been developed from local mate-
rial collected from different parts of the country.
In spite of varietal development there is need to
develop genotypes with still better yield, quality
and their adaptation under different environment.

A variety may perform well only in a particular
environment and therefore the genetic potential-
ity of different genotypes and their interaction
with environmental condition are to be estab-
lished and according to their performance, selec-
tion of best growth and flowering traits genotype
needs to be done. The wide range of groups and
varieties of this flower made the workers research
more complex. Its flower yield is a complex char-
acter and is the result of interrelation-ship of vari-
ous components. Correlation and path coefficient
analysis furnishes information regarding the na-
ture and magnitude of various associations and
help in the measurement of direct influence of one
variable on others. The correlation coefficient in-
dicates the degree of relationship between char-
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acters. The type of association between flower
yield and yield attributes to judge the direct and
indirect influences of flower yield components
through path coefficient analysis for selecting suit-
able genotypes for improving the flower yield

MATERIALS AND METHODS

The present study was conducted was at Col-
lege Garden of Bihar Agricultural University,
Sabour, Bhagalpur, Bihar, India during winter
season, 2020-21. Bihar Agricultural University is
located in Bhagalpur district of Bihar. Latitudinal
existence of BAU is on the latitude of 25o 15’ 40’’
North and longitudinally the location is of 80o 2’
42’’ east. It is located on the vast Indo-Gangetic
plains of north India at an altitude of 46 meter
above mean sea level. The experiment was laid
out in Completely Randomized Design (CRD)
with three replications.  The experiment was con-
ducted in pots using soil, sand, FYM, leaf mould
(2:1:1:1) was used for growing in pots. Rooted
cutting planted in the pot. Uniform recommended
package of practices were followed along with
nutritional application and normal irrigation.
Pinching was done at 30 days after planting by
removing the terminal portion of the plants. The
data on plant height at Harvesting stage (cm),
number of secondary branches/ plant, number of
leaves/ plant, leaf biomass (g), stem diameter (cm),
plant spread (cm), days taken to first flower bud
appearance, days taken to first flower opening,
days taken for full blooming, flower duration
(days), flower longevity (days), flower diameter
(cm), number of ray florets, flower peduncle
length (cm) and flower yield/plant (g)were re-
corded. Correlation coefficient and path analysis
were computed by the formula suggested by Al-
Jibauri et al., 1958, Dewey and Lu, 1959.

RESULTS  AND DISCUSSION

Correlation coefficient

The correlation coefficient between different
characters in chrysanthemum depicted in Table
1. In majority of the characters genotypic correla-
tion coefficient was greater than phenotypic cor-
relation coefficient, indicating a strong inherent

association among various characters but their
phenotypic expression was impeded by the influ-
ence of environmental factors.Table1 revealed that
at phenotypic level, plant height at first bud ap-
pearance showed highly significant and positive
correlation with plant height at harvesting stage
(0.738), number of secondary branches per
plant(0.414), inter nodal length (0.510), plant
spread (0.348), flower duration (0.366), number
of flowers per plant (0.504) and vase/shelf life
(0.414)Similar results were concluded by finding
by Suvija et al., 2016, Kaur et al., 2018, Mishra et
al., 2013, Bindhushree et al., 2019 and Sahu and
Sharma, 2014.whereas highly significant but nega-
tive correlation was observed with average fresh
weight of flower (-519) and significant and nega-
tive correlation with flower diameter (-0.282).

Plant height at harvesting stage exhibited
highly significant and positive correlation with
number of secondary branches per plant (0.592),
plant spread (0.331), number of flowers per plant
(0.450) and vase/ shelf life (0.417),similar result
finding by Suvija et al., 2016, Kaur et al., 2018,
Mishra et al., 2013, Bindhushree et al., 2019 and
Sahu and Sharma, 2014,  whereas significant and
positive correlation with days taken to flower bud
appearance (0.275), flower duration (0.270) and
significant and negative correlation with average
fresh weight of flower(-0.308). Number of primary
branches per plant recorded highly significant and
positive correlation with number of flowers per
plant (0.406), whereas significant and positive
correlation was seen with average fresh weight
of leaves (0.318) and highly significant but nega-
tive correlation with flower diameter (-0.331),
number of ray florets (-0.679) and average fresh
weight of flower (-0.402).

Number of primary branches per plant re-
corded highly significant and positive correlation
with number of flowers per plant (0.406), whereas
significant and positive correlation was seen with
average fresh weight of leaves (0.318) and highly
significant and negative correlation with flower
diameter (-0.331), number of ray florets (-0.679)
and fresh weight of flower (-0.402).Number of
secondary branches per plant showed highly sig-
nificant and positive correlation with number of
flowers per plant (0.531), vase/ shelf life (0.402),
whereas significant positive correlation with plant
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spread (0.316) and significant
negative correlation with flower
peduncle length (-0.284).similar
observation resulted by Mishra et
al., 2013, Kaur et al., 2018, Prakash
et al., 2018, Baskaran et al., 2004
and Kumar et al., 2018.

Number of leaves per plant
noticed highly significant and
positive correlation with leaf bio-
mass (0.553), whereas highly sig-
nificant and negative significant
correlation with average fresh
weight of leaf (-0.418) and vase/
shelf life (-0.437).

Leaf biomass showed highly
significant and positive correla-
tion with average fresh weight of
leaf (0.470), whereas significant
and positive correlation with days
taken to flower bud appearance
(0.260) and highly significant and
negative correlation with vase/
shelf life (-0.446). Internodal
length was highly significant and
positive correlation with vase/
shelf life (0.494).

Stem diameter showed sig-
nificant and positive correlation
with flower duration (0.306),
whereas significant and negative
correlation with days taken for
full blooming (-0.264). Plant
spread obtained highly significant
and positive correlation with
number of flowers per plant
(0.430). Average fresh weight of
leaf had no significant positive
and negative correlation with
other traits.

Days taken to first flower bud
appearance recorded highly sig-
nificant and positive correlation
with days taken to first flower
opening (0.679), days taken to full
blooming (0.658), flower duration
(0.452), whereas highly significant
and negative correlation with av-
erage fresh weight of flower (-
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0.404). Days taken to first flower
opening showed highly signifi-
cant and positive correlation
with days taken for full bloom-
ing (0.795), similar result were
noticed by Kumar et al., 2012,
Kaur et al., 2018, Suvija et al.,
2016,whereas significant and
positive correlation with flower
peduncle length (0.324). Days
taken for full blooming exhib-
ited highly significant and posi-
tive correlation with flower pe-
duncle length (0.425).

Flower duration reported
highly significant and positive
correlation with number of
flowers per plant (0.360),
whereas highly significant and
negative correlation with
flower diometer, (-0.399), aver-
age fresh weight of flower (-
0.461) and significant and nega-
tive correlation with flower pe-
duncle length (-0.290). Flower
longevity showed significant
and positive correlation with
flower diometer (0.254).

Flower diameter exhibited
highly significant and positive
correlation with average fresh
weight of flowers (0.738), flower
peduncle length (0.440),
whereas significant and posi-
tive correlation with vase/ shelf
life (0.272) and highly and nega-
tive significant correlation with
number of flowers per plant (-
0.444). Number of flowers per
plant showed highly significant
and positive correlation with
flower yield per plant (0.394),
whereas highly significant and
negative correlation with aver-
age fresh weight of flowers (-
0.382), flower peduncle length
(-0.426).

Number of ray florets ex-
hibited significant and positive
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correlation with average
fresh weight of flower
(0.265) and flower yield per
plant (0.296). Average fresh
weight of flower showed
highly significant and posi-
tive correlation with flower
yield per plant (0.488).
Flower peduncle length
and vase / shelf life showed
no significant positive or
negative with other traits.

At genotypic level, it
was found that general
trends of association were
similar to phenotypic level
among various traits, ex-
cept few character combi-
nations like plant height at
first bud appearance exhib-
ited negative and signifi-
cant correlation with
flower peduncle length (-
0.279), plant height at har-
vesting stage showed
highly significant and posi-
tive correlated with flower
duration (0.357) and flower
yield per plant (0.334),
while significant and posi-
tive correlated with days
taken to first flower open-
ing (0.289) and highly sig-
nificant and negative corre-
lated with average fresh
weight of flower (-0.339),
number of primary
branches per plant was
seen significant and nega-
tive correlation with days
taken to first flower open-
ing (-0.288), number of sec-
ondary branches per plant
noticed highly significant
positive correlated with
plant spread (0.343),
whereas significant and
positive correlated with
flower longevity (0.265),
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leaf biomass showed significant positive correla-
tion with days taken of full blooming (0.257), in-
ternodal length noticed highly significant and
negative correlated with days taken to full bloom-
ing (-0.350), stem diameter had highly significant
and positive correlated with flower duration
(0.343), whereas highly significant and negative
correlated with days taken to full blooming (-
0.446), plant spread exhibited significant and
negative correlation with average fresh weight of
leaf (-0.300), average fresh weight of leaves re-
ported significant and negative correlated with
days taken to first flower bud appearance (-0.311),
days taken to first flower opening recorded highly
significant and positive correlated with flower pe-
duncle length (0.397), whereas significant and
positive correlated with flower duration (0.274)
and significant and negative correlated with av-
erage fresh weight of flower (-0.262), flower du-
ration showed highly significant and negative cor-
related with flower peduncle length (-0.359) and
flower longevity obtained highly significant and
positive correlated with flower peduncle length
(0.349).

Path coefficient analysis

At genotypic level, number of flowers per
plant (1.525) had very high direct positive effect
towards flower yield per plant, whereas number
of leaves per plant (0.891), average fresh weight
of flower (0.754), number of ray floret per flower
(0.739), plant height at harvesting stage (0.732),
average fresh weight of leaves (0.700), flower pe-
duncle length (0.617) and days taken to first flower
opening (0.344) had high direct positive effect to-
wards number of flower per plant. Stem diam-
eter (0.272), days taken for full blooming (0.202)
had moderate direct positive effect on flower yield
per plant, while number of primary branches per
plant (0.172) and flower longevity (0.131) had low
direct positive effect on flower yield per plant.
Flower duration (0.073) had negligible direct posi-
tive effect on flower yield per plant, this might be
due to the more regional adaptability and geneti-
cal growth habit of the genotypes resulting in
higher proportion of morphological growth in
terms of vigour and reproductive growth lead-
ing to increased flower yield. Similar results were
finding in chrysanthemum by Suvija et al., 2016,

Prakash et al., 2018, Kumar et al., 2012, Misra et
al., 2013, Sahu and Sharma, 2014, Sirohi and
Bahera, 1999, Beeralingappa et al., 2019,
Kameswari et al., 2015 and Deka and Paswan, 2002
in chrysanthemum. Whereas very high direct
negative effect was reported by plant spread (-
1.051). High direct negative effect was exhibited
via leaf biomass (-0.926), days taken to first flower
bud appearance (-0.713), number of secondary
branches per plant (-0.385), whereas low direct
negative effect via plant height at first bud ap-
pearance (-0.184), flower diameter (-0.130) and
vase life/ shelf life (-0.148) was recorded on flower
yield per plant. Negligible direct negative effect
via inter nodal length (-0.087) was observed on
flower yield per plant.

At phenotypic level, Average fresh weight of
leaves (1.051) had very high and high direct posi-
tive effect on flower yield per plant via number
of flowers per plant (0.845), number of leaves per
plant (0.673), flower diameter (0.445), days taken
to first flower bud appearance (0.440), number of
ray florets (0.424), whereas number of secondary
branches per plant (0.223) showed medium direct
positive effect, inter nodal length (0.172) had low
and plant height at harvesting stage (0.089), aver-
age fresh weight of flowers (0.041), days taken for
full blooming (0.037) showed negligible direct
positive effect towards flower yield per plant.
However high direct negative effect was exhib-
ited by leaf biomass (-0.806), plant height at flower
bud appearance (-0.434), primary branches per
plant (-0.421), medium direct negative effect via
days taken to first flower opening (-0.235), vase
life/ shelf life (-0.236), low direct negative effect
via plant spread (-0.123), flower duration (-0.165),
flower longevity (-0.158) and negligible direct
negative effect by flower peduncle length (-0.086)
and stem diameter (-0.036) on flower yield per
plant similar results given by Sahu and Sharma,
2014, Sirohi and Bahera, 2000, Beeralingappa et
al., 2019, Kameswari et al., 2015.

CONCLUSION

Based on correlation and path analysis char-
acters of chrysanthemumlike flower diameter,
number of flowers per plant, number of ray flo-
rets and average fresh weight of flowers showed
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direct positive effect towards flower yield per
plant and also reflected positive correlation which

facilitates selection of superiorgenotypes.
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