
Correlation and Path Coefficient Analysis in Cut Flower Anthurium

C Chandrasekhara Rao

 College of Horticulture and Forestry, Central Agricultural University, Pasighat – 791 101,
Arunachal Pradesh

ABSTRACT

 Genotypic and phenotypic correlation coefficients and path coefficient analysis were carried out in the

anthurium using 14 cultivars for 22 characters. The estimate of genotypic correlation coefficient was higher than
the corresponding phenotypic correlation coefficient both for vegetative and floral characters. Among the vegetative
characters, total number of leaves per plant had high positive direct effect on the number of suckers per plant. Path-
coefficient analysis at genotypic level revealed that total number of leaves per plant and leaf fresh weight had a
high positive direct effect on sucker production. Among the floral characters, spadix length, spadix diameter,
peduncle thickness, peduncle length, spathe length and spathe width had a positive association with number of
flowers per plant. In path analysis, peduncle thickness, weeks taken for vegetative growth, days to flower opening
and spathe width had positive direct effects on flower yield per plant. Hence, a selection index comprising the
characters like total number of leaves per plant, leaf fresh weight, juvenile phase, plant spread on sucker yield and
characters like peduncle thickness, weeks taken for vegetative growth, days to flower opening and spathe width on
flower yield can be considered highly dependable and reliable characters for selection to improve yield in anthurium.

The trait number of flowers per plant was significantly and negatively correlated with number of suckers per plant.

Key words : Anthurium, Genotypic correlation coefficient,  Path- coefficient analysis,
                    Phenotypic correlation coefficient.
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Yield of crop is influenced by genotype and
its interaction with environment in which the crop
is grown. Anthuriums have distinctive features of
morphologically diverse and taxonomically one
(Croat,1980). The growing temperature had
negative correlation with flower morphology, color,
carbohydrate content of spathes of flowers
(Derming, 2011). Direct selection for complex traits
like sucker and flower yield in anthurium is often
not very effective and indirect selection for some
of the component traits associated with it may be
rewarding. Hence, a desirable approach towards
the improvement of yield is possible through
selection of desirable yield components. The nature
and degree of association between yield and its
components claims distinct importance and will
assist the breeder to ascertain the actual yield
components and furnish an effective basis of
phenotypic selection. Path- coefficient analysis
provides the intrinsic nature of observed association
between yield and its attributes and reveals the
extent of contribution made by various traits in

constructing yield. Path–analysis facilitates the
partitioning of correlation coefficient into the direct
and indirect effects on yield and other important
characters. Hence, the present investigations were
undertaken to find out the interrelationship among
the components responsible for yield and the direct
and indirect influences of each component
characters towards the production of sucker and
flower in anthurium.

MATERIAL AND METHODS
The research project on screening of

Anthurium (Anthurium andraeanum Lind)
genotypes of standard  cut flower varieties for
commercial cut flower production was conducted
under Cost effective, Hi-Tech cultivation, open-
ended hydroponic system under 75 per cent shade
net house at College of Horticulture and Forestry,
Central Agricultural University, pasighat East Siang
District of Arunachal Pradesh  during 2006 to 2009
in State –of – the art – Technology designed
structure with hi tech irrigation systems i.e. Drip
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irrigation system work based on gravitational force
and misting system was operated twice daily to
reduce  temperature and maintain humidity in the
growing environment. The observations were
collected for the same genotypes from the amateur
growers of Aizawl, Mizoram. The climatic
conditions of north eastern hill region are highly
congenial for large scale anthurium cultivation
because of low to moderate temperature, very high
rainfall of 540cm and its uniform distribution in about
8 – 10 months. Anthurium genotypes of sixty
numbers (60) were collected from the growers,
anthurium grower’s cooperative societies, Aizawl,
Mizoram and M/s. Zopar Agri exports Pvt. Ltd,
Shillong, Meghalaya. The standard cut flower
genotypes of 14varieties i.e., Esmeralda, Titicaca,
Flame, Flymara, Akapana, Evita White, Evita Red,
Daniella, Alexis, Isis, Ivory, Floriana, Yang and Elyze,
which are micro-propagated, standard size plants
(10-12cm), 8months old were collected from
authorized supplier of Holland based Anthurium
breeders. These varieties were grown in soilless
open ended hydroponic system in three rows per
bed, spaced at 30cm from plant to plant and row to
row in a bed. The beds were lined with brick with
width of 1.3 – 1.4m and length of 15-18m filled
with lower layer of big stones, small stones, sand,
coco-peat and perlite growing media of 20 - 25 cm
thickness. The drippers and micro-sprinklers are laid
in the flower beds, drippers are spaced at 30cm
interval. The experiment was laid out in Completely
Randomized Design (CRD) in three replications and
18 plants per replication. The anthurium plants were
fed with water soluble nutrient formulations
@200ppm per day in Tank A and Tank B on alternate
days. The nutrients of Tank A (Nitrogen, phosphorus
and potassium) fed to fertigation system on Monday,
Wednesday and Friday and on the other days with
Tank B nutrients which were predominantly
micronutrients and Sunday was weekly off. The
observations on vegetative growth and flower
characters were recorded regularly at monthly
intervals. The genotypic and phenotypic correlation
coefficients were calculated as per methods given
by Al-Jibouri et al., 1958. The path-coefficients
were obtained by following the methods of Dewey
and Lu 1959.

RESULTS AND DISCUSSION
In general, the estimate of genotypic

correlation coefficient was higher than the
corresponding phenotypic correlation coefficient
(Table1). This indicates a strong inherent
association between different traits under study but
phenotypic value is very slightly lessened by the
significant influence of environment, thereby
suggesting the usefulness of genotypic estimates.
Similar findings were reported by Binodh et al.,
(2004) and Siva and Nair (2008). Among the
vegetative characters, number of suckers per plant
exhibited significant positive correlation with total
number of leaves per plant and also positively
correlated with petiole thickness, petiole length and
plant height. Binodh et al., (2004) reported a positive
significant association between suckering ability and
leaf area in anthurium where as Siva and Nair
(2008) found positive significant association of
suckering with number of leaves per plant, leaf
fresh weight and leaf area.  The number of leaves
on mother plant had positive genotypic correlation
coefficient of 0.232 whereas the negative
phenotypic correlation coefficient of 0.082 with
suckers. The results revealed that these characters
could be considered as major contributing traits
towards number of suckers per plant in anthurium.
Hence, for increasing sucker production, selection
should be focussed on these associated characters
viz, total number of leaves per plant, number of
leaves on mother plant and petiole thickness.
However, number of suckers per plant had negative
correlation with leaf size i.e., leaf width and leaf
length, leaf area, leaf fresh weight and plant spread
indicating the independent nature of these
characters. Highly significant and positive
association was observed between other important
traits, i.e., plant height with petiole length, petiole
thickness, leaf fresh weight, leaf dry weight, leaf
area, leaf size and plant spread; leaf length with
leaf width, leaf area, plant spread, petiole length,
leaf dry weight, and leaf fresh weight; leaf width
with plant spread, leaf area, petiole length,  leaf
fresh and dry weight; leaf area with leaf fresh
weight, leaf dry weight, plant spread, petiole length
and petiole thickness; petiole length with petiole
thickness, plant spread, leaf fresh weight and leaf

174                     Chandrasekhara rao AAJ 61
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fresh weight, leaf dry weight; total number
of leaves with number of suckers; leaf
fresh weight with plant spread and leaf
dry weight; leaf dry weight with plant
spread. These results suggest strong inter-
relationship among characters and there
by aids in crop improvement.

Information on correlation alone
is often misleading as the correlation
observed may not be always true. The
correlation of two characters shows only
correlation because these characters are
associated with a third common trait
(Jaiswal and Gupta, 1967). It is necessary
to estimate the causal relationship between
the variables in addition to the degree of
relationship. For this path analysis is the
most reliable method, which provide direct
and indirect association among the
characters. A highly significant and positive
association was observed between
number of suckers per plant and total
number of leaves per plant (Table 2). It is
evident from the path analysis at genotypic
level that total number of leaves, leaf fresh
weight had the maximum and positive
direct contribution towards number of
suckers per plant and leaf area, there by
suggesting their reliability in improving
sucker production and indicated their
importance in deciding the selection
criteria. However, Leaf dry weight, leaf
length and petiole thickness exhibited high
and negative direct contribution towards
number of suckers per plant followed by
petiole length and plant height. The traits
like total number of leaves on the plant,
leaf width, leaf fresh weight, leaf area,
number of leaves on mother plant and plant
spread showed very high indirect effects
on sucker production via leaf width and
leaf fresh weight. Similarly, leaf dry weight,
leaf length, leaf fresh weight, plant height
and plant spread exhibited high indirect
contribution towards sucker yield per plant
through leaf area indicating the importance
of these characters in breeding
programme for improving the sucker yield.

Higher magnitude of genotypic
correlation coefficient was noticed than the
corresponding phenotypic correlation
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2 coefficient for floral characters also
(Table 3) as reported by Binodh et al.,
(2004) and Siva & Nair (2008). Both
at genotypic and phenotypic levels,
the correlation between number of
flowers per plant with spadix length
and spadix diameter was positive.
Similarly, a significant and positive
association of number of flowers with
peduncle length, peduncle thickness
and spathe length was observed
indicating that these characters are
major yield contributing components
in anthurium. In contrast Siva and
Nair (2008) observed positive direct
effect of spathe size, shelf life of
flower on plant on number of flowers
per plant. However, number of
flowers per plant, juvenile phase
(number of standard weeks), shelf life
of flowers on the plant and suckers
per plant was significantly and
negatively correlated, which implies
the independent association of these
characters.Thus, flower yield of
anthurium is observed to be
influenced by characters such as
spathe length, peduncle length etc and
emphasizes their importance in the
selection programme. Highly
significant and positive association
was also recorded among other floral
characters, viz., spathe width with
spathe length; spadix length with
spathe width; Spadix diameter with
spadix length, spathe length and
spathe width; peduncle (stalk) length
with spadix  diameter spadix length,
spathe width and spathe length;
peduncle (stalk) thickness with spadix
diameter, spathe width, peduncle
length and spathe length; days to
flower opening from flower bud
initiation with spadix length, peduncle
length and spathe length; shelf life of
flowers on the plant with peduncle
thickness and juvenile phase.
Significant and negative association
was recorded among floral characters
viz., shelf life of flowers on the plant
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with flower opening from flower bud initiation;
Juvenile phase (number of standard weeks) with
spathe length, spathe width, spadix length, spadix
diameter, days to flower opening from flower bud
initiation, peduncle length and peduncle thickness.
Binodh et al., (2004) observed negative association
of peduncle length with juvenile period.
          The path coefficient analysis (Table 4)
revealed that among the various yield components,
the genotypic correlation between number of flowers
per plant and peduncle thickness, spadix length, days
to flower opening, juvenile phase and spathe width
was found to be significant and positive. However,
peduncle thickness had a highly significant and
positive association with spathe width, spadix length,
but its direct influence was positive. The characters
such as spadix length, peduncle length, spadix
diameter, spathe length and spathe width showed
positive indirect effects on number of flowers. On
the other hand, shelf life of flowers on plant followed
by number of standard weeks required to flowering
(Juvenile period) had negative indirect effects on
flower yield. Among the various floral characters,
number of suckers per plant exhibited highest
negative direct influence on number of flowers per
plant. From the foregoing discussion on pre pages,
it is emphasized that sucker production is very
important trait for selection and all the characters
contributing directly or indirectly for sucker number
could be considered for selection programme. But,
it is inferred that number of suckers had high
negative association with flower yield (Fig-1).
Number of suckers per plant had negative
correlation with leaf size which indicate the
independent nature of these traits. The residual
effect at genotypic level was low which indicated
the inclusion of adequate variables in the present
investigation. Thus it can be concluded that total
number of leaves per plant, leaf size, leaf fresh
weight, plant spread, petiole length, petiole
thickness, spathe width, peduncle length, peduncle
thickness, number of flowers per plant are the major
yield contributing traits and hence, the selection for

these characters would enhance the yield in
anthurium.
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