https://doi.org/10.29321/MAJ.10.A03269

Madras agric. J. 83 (1) : 1—B, January, 1976,

Association of Metric Traits and Path Analysis
in Sweet potato (/pomoea batatas Lam.)*

By

5. THAMBURAJ' and C. R. MUTHUKRISHNAN®

ABSTRACT

Investigations with 65 clones ol sweet potate (fpomoea batatas Lam.) indicated
that (i} in general the genotypic coefficient of variation waz lower than the phenotypic
ona indicating the larger measure of influence of enviranment (il) the weight of whers
per vine, number of leaves par vine and the weight of foliage exhibited a high degres
of both phenotypic and genotypic coefficiants of variations while girth of stem had the
laast coefficient of variation; (%) high heritability estimates were obtained for length of
petiole and number of leaves per vine; (iv) high heritability and low genetic advance ware
shsarved for all the characters except girth of twber and number of wbers per vine in
which the genetic advanae was very high: (v} except length of wine and girth of stem,
all the cheracters had positive association with wber yield; (vi) the path analysis indi-
coted that the waight of foliage, girth of wher and numbsr of wwbers per vine conli.
buted maximum direct effects an twher vield indicating the importance of these three
chomactars as selection indices for sweel pototo and (vii) the number of leaves, langth
of petiole and length of tuber hed negative direct effects on whber yield,

componets with the aid of genetic
parameters as genotypic coefficient of
variation, heritability and genetic
advance whice serve as a basis for

INTRODUCTION

Biometrics provides basis for an
interpretation of not only analysis of

variation shown by individual char-
acters but analysis of covariance des-
cribing the way in which a number of
characters vary conjointly in a popula-
tion. Genetical studies on the associ-
ation of yield components enable for
a programme in manipulating or acce-
ntuating the expression of characters
towards- higher vields. The variability
available in a population could be parti-
tioned into heritable and non-heritable

-

selection. Path coefficient analysis is a
standardized partial regression coeffi-
cient and as such measures the direct
influence of one variable upon anolher
and permits the separation of correlation
coefficient into components of direct
and indirect effects (Dewey and Lu,

.1959). Studies were taken up at the

Department of Horticulture, Tamil Nadu
Agricultural University on the genetic
association of characters. and path
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coefficient analysis in sweet potato
{lpomoes batatas Lam) and the results
&re presented.

MATERIALS AND METHODS

Sixty five ciones of sweet potato
(loomoea bataras Lam) available in the
germplasm reserve of the Department
of Horticulture were utilized for the
study. The clones had widely different
origins with a high magnitude of vari-
ation in the morphological characters.
These clones were raised in the field
No, 62a of Orchard during 1974-75
(October to Febuary) in a randomised
block design with two replications. The
plot size was 2.40x4.50 m accommoda-
ting atotal of 80 plants. Five plants
were selected at random from each plot
and totally 650 plants were utilized for
recording observations. Data were
gathered on length of vine, girth of
stem, weight of foliage, number of
branches per vine, number of leaves

[Yal, 63,. No.

per ving, length of petiole, length of
tuber, girth of tuber, number of tubers
per vine and weight of tubers per
vine and subjected to statistical analysis.
The analysis of variance was worked
out as per Panse and Sukhaime (1857).
The genotypic and phenotypic coeffi-
cients of variations were computed as
per Burton (19%2), Heritability and
genetic advance were computed as per
the method suggested by Hanson er al.
(1955). Phenotypic and genotypic cor-
relation coefficients were estimated as
per Al-Jibouri er 5/.(1958). With the
genolypic correlation coefficients, path-
coefficient analysis was done following
the Wright's (1921) procedure adapted
by Dewey and Lu (1959).

RESULTS AND DISCUSSION

The results of the invesiigations
are presented in Tables 1 and 2 and
Figs. 1, 2 and 3.

Toble 1. Estimates of genetic parameters for ten characters
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Length of vine (em)  55.336  147.50 4108 £4.58 8477 _?-ED
Girth of stem (em) 0.4-0.9 057 1514 721 7744 27.45
Weight of foliage(g) 150-2760 547.46 65.44 7582 7450  2.44
Number of branches
per vine B.0-48.0 1820 320.07 4408 4651  34.93
Number of laoves
per ving 65-1078 21349 7161 7475 91.7% 7.68
Longth of petiole(em) 7.0-27.5 1837 3125 3546  93.24  12.50
Girth of tuber (cm) 1.8-6.5 3.68 25.62 28.29 76.47 237,58
Length of wbher (em)  6.0-26.4 1427 1883 2403 6124 43.37
Number of wbears : _
per ving 1.0.6.6 234 4308 51.85 69.05 437.98
Weight of tubers .
par vine (g) 25-1600 400,82 72,79 77.88 87,35 3.96
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The extent of variability in various
morphological characters has been well
brought out by phenotypic and geno-
typic coefficient of variation (Table1}.
In general, the genotypic coefficient of
variation was lower than the pheno-
typic one thus indicating the larger of
influence of environment. Among the
various characters studied, the weight
of tubers per vine, number of leaves
per vine and the weight of follage
exhibited a high degree of both pheno-
typic and genotypic coeffcients of
variations indicating a high degree of
variability. These three characters thus
offer scope for selection in crop
improvement programmes. Wide varia-
tion of such characters have also been
reported in sweet potato by Steinbauer

et af. (1943), Massey etal. (1957),
McLean (1955), Mac Donald (1965),
Jones era/. (1969), Haynes and Who-
ley (1971) and. Lowe and wilson (1975
b). The girth of stem had the least
coefficient of wvariation of 17.21 and
15.24 at phenotypic and genotypic
levels respectively and hence these
traits provide practically little chance
for plant selection.

It is needless to say that the
genetic coefficient of variation does not
offer full scope to estimate the varia-
tion that is heritable and therefore
estimates of heritability become neces-
sary. In the present study (vide Table 1)
high heritability estimates were recorded
for length of petiole (93.24 per cent)
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FIG. 2. DIRECT AND INDIRECT EFFECTS OF YIELD éOMPONENTS

and number of |eaves per vine (91.79
per cent), Invariably the heritability
estimates were comparatively higher
for all the ten traits ranging from 41.51
10 93.44 per cent, Jones (1969), Jones
et al. (1969) and Singh and Mishra
(1975) have reported higher estimates
of heritability for vine traits than for
the root traits. But such distinctions
could not be made in the present
study,

Heritability indicates the effecti-
veness with which selection of geno-
type could be based on the phenotypic
performance (Johnson et al., 1955)
and therefore high heritabillty does not
indicate a greater genetic gain. The
results of the percent study have

‘clearly brought out that despite high

heritability, genetic advance was low
for all the characters except girth of
tuber and number of tubers per vine
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(Table 1). Such a high heritability and
low genetic advance are possibly attri-
' butable to the non-additive gene effects
{(Panseand Sukhatme, 1957). The gene-
tic advance was more than heritabillty
for girth of tuber and number of tubers
per vine which may be due_to additive
gene effect. These two traits are con-
sidered to be less influenced by environ-
ment and hence offer scope for an
efflicient plant selection.

METRIC TRAITS AND PATH ANALYSIS IN SWEET POTATO

With regard to the association of
plant characters, the number of tubers
per vine, girth of tuber, weight of
foliage, number of branches per vine,
number of leaves per vine, length
of tuber and length of petiole had a high
degree of positive association with the
tuber vield both at phenotypic and
genotypic levels (Table 2). The inter-
relationships of these characters were
also positive and significant thereby

FIG. 3 DIRECT AND INDIRECT EFFECTS OF YIELD COMPONENTS

‘ndicanting the usefulness of these traits
for formulating selection indices. Jones
(1970)observed improved genotypic cor-
relations between |eaf vein purpling and
root weight and number of edible roots.
Higher root weight was also associated
with the increasad diameter of roots.
in general the genotypic correlations
were higher than the phenotypic corre-
iations possibly due to modifying or
masking effect of environment in the
expression of the character under study
iNandpuri er a/., 1973). Sincethe length
of vine and girth of stem had no relation-
ship with tuber vield, they were not

considered for computing path analysis..

The contribution of yield compon-
ents to tuber yield could be partitioned
into direct and indirect effect by path
analysis and it also helps to rank
the order of importance given to the
different characters on asound basis.
The results of the path analysis (Figs. 1,
2 and 2) have indicated that the weight
of foliage contributed the maximum
direct effect to the tuber yield in sweet
potato. However its influence was
reduced to some extent by the negative
indirect effect through mumber of
leaves, length of petiole and length” of
tyber. The girth of tuber had also a
direct association with tuber yield and
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1he expression was slighlty increased by
the indirect effect through weight of
foliage and number of tubers per vine.
The greater magnitude of association
obtained for number of tubers per vine
on tuber yield was primarily due to its
direct effect and also due to the boos-
1ing up through the weight of foliage
and the girth of tuber. Its effect was
minimised by negative indirect effects
through number of leaves, length of
petiole and length of tuber.

Inspite of the direct negative
effects in some cases, moderate and
positive correlations were obtained chi-
eily due to compensatory effects
:hrough other characters. Since these
characters also showed indirect effect
for other paths, it would be profitable
10 exercise selection for decreasing val-
ues for these characters.

The pathanalysis has thus indicated
that if a selection procedure is designed
10 improve the weight of foliage, girth
of tuber and number of tubers per vine,
the tuber yield could be considerably
increased, Simultaneously the number
of leaves, length of petiole and length of
iuber areto be reduced to the optimum
ievel. In other words the photosynthe-
tic efficiency of the ,plant isto be incr-
sased primarily by increasing the weight
of ioliage followed by providing a
strong physiological sink for the assimi-
iates through increased number of
1ubers per vine and girth of tuber.
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