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Character association and path analysis of sweet potato
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ABSTRACT

A field experiment was conducted using 30 sweet potato genotypes to study the relationship between yield and
yield attributing characters. The genotypes were characterized based on response for 11 quantitative and 7
qualitative characters Correlation and path coefficient analyses were carried out for 18 characters of yield and
its components. Character association indicated that tuber yield per hectare was positively and significantly
associated with number of tubers per plant, tuber yield per plant and â-carotene content at phenotypic and
genotypic correlation levels and tuber yield per plant had positively and significantly associated with vine length,
vine internodal length, leaf area and tuber girth at both phenotypic and genotypic levels. Path analysis indicated
that number of branches per plant, root length, root yield per plant and starch had direct effect on tuber yield per
hectare; the remaining characters had negligible to low and moderate indirect effects through other component
characters. Number of tubers per plant, tuber yield per plant and â-carotene content can be used for improvement
of sweet potato.
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Sweet potato, [ Ipomoea batatas (L.) Lam.] is
a dicotyledonous plant belonging to the family
convolvulaceae. It is an important tuber crop grown in
over more than 166 countries of the tropics, sub-tropics
and warm temperate regions of the world. Sweet potato
is a highly heterozygous cross pollinated crop in which
many of the traits show continuous variation. Breeding
programes to develop high yielding varieties depends
on the nature and magnitude of variation in available
genotypes. However, yield is a complex character and
its direct improvement is difficult. Crop improvement
for yield is possible through selection for desired
component characters. Therefore knowledge of the
relationship that exists between storage root yield and
other yield contributing characters and also
interrelationships among various characters and their
direct and indirect contribution toward yield is necessary
to be able to design appropriate selection criteria in
sweet potato breeding programme (Grafuis, 1959).

Correlation analysis provides information
about the degree of relationship between important plant
traits and is also a good index to predict yield response
in relation to the change of a particular character. When
higher numbers of variables are considered in
correlation, the association becomes more complex. Use
of path coefficient analysis would be more appropriate
because it describes direct and indirect associations and
identifies the most reliable yield-contributing characters

(Dewey and Lu, 1959). This research was undertaken
to characterize quantitative and qualitative characters
and identification of yield-contributing characters to
determine the relationship among characters and their
association with yield of sweet potato.

MATERIALS AND METHODS

The experiment was conducted at the
experimental farm of the Dept. of Vegetable Science,
Horticultural College & Research Institute of Dr. Y.S.R.
Horticultural University, Andhra Pradesh, India. This
location was at 16.830 N latitude and 81.5°E longitude
with an average rainfall of 900 mm at an altitude of 34
m above mean sea level. Well matured healthy and
disease free cuttings of previous season of 30 genotypes
were used as planting material for the experiment. The
cuttings of 20-30 cm in length were planted in primary
nursery at a distance of 30 cm between rows and 20 cm
in the row. Ultimately when the nursery vines reach a
sufficient length, the cuttings were made and planted in
the secondary nursery. After one month, healthy cuttings
of 20-30 cm in length with 3-4 nodes were planted in
the main field. The cuttings obtained from apical and
middle portion of vine have been found to produce larger
number of sprouts and higher yield of tubers than basal
cuttings. (Nedunchezhiyan et al. 2008). Manures and
fertilizers were applied as per the recommendations of
Central Tuber Crop Research Institute (ICAR) i.e. 10 t
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ha-1 of farmyard manure and N:P2O5:K2O @ 70:60:100
kg ha-1. The field was brought to a fine tilth and 10 t ha-

1 of well-decomposed cow dung manure was mixed with
the soil during land preparation. The experiment was
arranged in a Randomized Complete Block Design with
three replications in 3.0 × 2.4 m plots. Seven-week old
cuttings of at least 20-30 cm length with 3 to 4 nodes
were transplanted manually at a spacing of 60 × 20 cm
between and within rows and 5-7cm depth. Plots were
kept free from weeds by regular hand weeding.
Observations were recorded for 11 quantitative
characters (vine length, vine intermodal length, petiole
length, number of branches per plant, number of leaves
per plant, total leaf area, number of roots per plant, root
length, root girth, root yield per plant and root yield per
hectare) and 7 qualitaty related traits like, plant dry
matter content, root dry matter content and, â-carotene
content, starch content, total sugars, reducing sugars and
non reducing sugars. For each character data were
recorded on five randomly selected plants from the
middle two rows of each plot and expressed on per plant
basis. The mean values of five plants were used for
statistical analysis.

The phenotypic and genotypic correlation
coefficients between variables were calculated using
covariance (AlJibouri et al., 1958). The phenotypic and
genotypic correlations among yield and other character
were computed as:

g
g 2 2

g g

Cov (xy)
r (xy) =

ó (x)·ó (y)

p
p 2 2

p p

Cov (xy)
r (xy) =

ó (x)·ó (y)

where rg(xy) and rp(xy) are the genotypic and phenotypic
correlation coefficients, respectively; Covg and Covp are
the genotypic and phenotypic covariance of x and y,
respectively; and ó2

g and ó2 p are the genotypic and
phenotypic variance of x and y, respectively. The
significance of the correlation coefficients was tested
by comparing phenotypic correlation coefficients with
table values (Fisher and Yates, 1963) at n “ 2 degrees of
freedom at the 5% and 1% levels where n denotes the
total number of pairs of observations used in the
calculation. Direct and indirect contributions of various
characters to yield were calculated through path
coefficient analysis according to Wright (1921) and
elaborated by Dewey and Lu (1959). Path coefficients
were obtained by simultaneous selection of the following
equations, which express basic relationships between
genotypic correlation r and path coefficients (P) as:

r14: P14 + P24 r12 +P34 r13
r24:P14 r21 +P24 +P34 r23
r34:P14 r31 +P24 r32 +P34

where, r14, r24, and r34 are genotypic correlations of
component characters with yield (dependent variables)
and r12, r13, and r23 are genotypic correlations among
component characters (independent variables). Direct
effects were calculated by the following set of equations:

P14 =C11 r14 +C12 r24 +C13 r34
P24 =C21 r14 +C22 r24 +C23 r34
P34 =C31 r14 +C32 r24 +C33 r34

where, C11, C12, C23, and C33 are constants. Doulittle
technique as described by Goulden (1959); r12 P24,
r13 P34, r21 P14, r23 P34, r31 P14, r32 P24 are indirect
effects.

Residual effect

Residual effect measures the role of other
possible independent variables not included in the study
on the dependent variable. The residual effect is
estimated with the help of direct effects and simple
correlation coefficients were calculated as:
P2X4=1- P214+P224+P234 - 2 r12 P14P24 - 2 r13P14
P34 - 2 r23P24 P34

RESULTS AND DISCUSSION

Characters association

Phenotypic and genotypic correlation
coefficients between yield and yield attributing
characters varied (Table 1). In general, genotypic
correlation was higher than the phenotypic correlation,
indicating reduced environmental influence on
characters.

Root yield per hectare was positively and
significantly correlated with number of roots per plant,
root yield per plant and â-carotene content where as
negatively correlated with petiole length, total sugar,
reducing sugar, non reducing sugars and plant dry matter
content at both phenotypic and genotypic levels. These
findings are in conformity with the results of  Pillai and
Amma (1990), Zhang and Xu (1994), Alam et al. (1998),
Parida et al. (1999) and Hossain et al. (2000).

Vine length and Vine intermodal length was
positively associated with number of branches per plant,
number of leaves per plant, leaf area and root yield per
plant. Number of branches per plant was positively
associated with number of leaves per plant and leaf area.
Total sugar was positively associated with reducing and
non reducing sugars.

Number of roots per plant, root length and root
girth was positively and significantly correlated with
root yield per plant. Ibrahim et al. (1987) reported that
number of roots per plant was positively and

Dwibedi et al.
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significantly associated with root yield per plant. Naskar
et al. (1986) reported that root length was positively
associated with root yield per plant.

Number of roots per plant, root length, root
girth and root yield per plant was positively and
significantly correlated with â-carotene content. The
results are similar to the findings of Evoor et al. (2008).

Path coefficient analysis

The correlation and path coefficients in
combination can better describe cause-and-effect
relationships between character pairs (Table 2). It was
determined that the characters number of branches per
plant, root length, root yield per plant, starch, reducing
sugars and non reducing sugars had positive direct effect
on root yield per hectare. Similar results were reported
by Sahu et al. (2005) and Tirkey et al. (2011).

The indirect causal factors should be
considered simultaneously for selection. Number of
branches per plant, root length, root yield per plant,
starch, reducing sugars and non reducing sugars were
the important components for selection for higher
yielding sweet potato genotypes.

Correlation study indicated that genotypic
correlation coefficients were higher than phenotypic
correlation coefficients indicating lesser phenotypic
expression under the influence of environment. Number
of roots per plant, root yield per plant and â-carotene
content registered a positive significant correlation at
both phenotypic and genotypic levels with root yield
per hectare indicating the importance of these traits in
selection for yield and are identified as yield attributing
characters on which selection can be relied upon for
the genetic improvement of yield of sweet potato.

Path coefficient analysis revealed that number
of branches per plant, number of roots per plant, root
length, root yield per plant, starch and reducing sugar
exerted a high positive direct effect on root yield per
hectare (t ha-1). The high direct effect of these traits
appeared to be the main factors for their strong
association with root yield per hectare. Hence, direct
selection for these traits should be effective indicating
the effectiveness of direct selection. The estimates of
residual variability demonstrate that most of the traits
have been considered in the evaluation of selective
potential of present material.
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