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Correlation and Path-Coefficient Analysis in Onion
(Allium cepa L. Var., aggregatum Don)*

. R. SUTHANTHIRAPANDIANY AND C. R. MUTHUKRISHNANA

A stedy on the associstion of metrlc traits involving ten sggregatum onion lines
(Allivm ceps L. Var, aggregatum Oon), with threa testers and their 30 crosses revealed that
the yield components like number of bulbs, weight of plants, T. 5. 5, shape Index of bulb

and bulb density exhibited significant positive association

with yield. These components

were alsa highly and positively inter-correlsted smong themselves, The path-coelficient
analysis indicated that plant height, number of bulbs, weight of plant and days to maturity
hed direct positive effects on yield; whils number of leaves, T. 5. 5. shape Index and bulb
density had negative direct effects, Weight of plant end number of bulbs are dependabls
indices of selaction In Identifying the yield potential of Individual lines.

Onion (Allium cepa L. Var, aggre-
gatum Don.) is an important bulb vege-
table of Tamil Nadu grown in an area
of 16,500 hectares with an annual pro-
duction of 2,02.370 tennes (Anon.
1978.) Information on the association
among economic traits of a crop is of
great value 1o plant breeders. It will not
only help to understand the desirable
and undesirable relationships of econo-
mic traits but helpin assessing the scope

of simultanenus improvement of two or

three attributes. It aids in the selection
of high vyielding individuals on the
basis of certain yield components,
Path-eoefficient analysis permits the
understanding of the cause and effect
of relsted characters (Wright, 1921).
Such information on the inter-relation-
ship. of different fraits in agaregatum
orion is limited. It was reported in
common onion that the seed yield per
plant was highly and positively corre-

lated with number of flower stalks,
number of leaves and number of tilleis.

(Jones and Emsweller, 1939; Arakeri
and Patil, 1956; Solomon and Patil,
1959: Patil, 1969: mital and Srivastava,
1964; Dadlani and Bhagchandani
1978.) Correlation among yield contri-
buting characters showed that number
of leaves and number of tillers had
highly significant positive correlation
with number of flowering stalks as well
as between themselves. An investiga-
tion was undertaken at the Faculty of
Horticulture, Tamil Nadu Aagricultural
University, Coimbatore, to assess the
magnitude ano direction of association
of different traits and their cause and
effect relationships.

MATERIAL AND METHODS

The data were collected from ten
aggregatum onion clones crossed with
three 1esters in a line x1ester methed.
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The lines were CS.856-8, CS.675-3,
Cs.872,CS.463, C5.3956, C5.856-13,
CS5.1094-34, (CS.421, CS5.854, CS.
665-51 and the testers were Co.1,
Cs.522 and F, of Co.1 x CS.522.
Line x tester analysis is one of the simp-
lest biometrical toois and relatively this
method gives a precise estimation of
combining ability which helps in the
selection of potential parents for breed-
ing programme, The parents and
hybrids were raised in a randomised
block design with five replications.
The characters studied were plant
height, number of leaves, number of
hulbs, weight of plant, weight of bulbs
shape index, bulb density, days to
maturity and total soluble solids.
Shapa index was arrived at by dividing
the length by circumference of indivi-
dual bulbs. Density of bulbs was
aniived at by dividing the weight of
bulbs by wvolume of bulbs per plant.
The genotypic correlation coefficients
of vield and yield components and
their intercorrelation among various
components were calculated using the
formula suggested by Panse and
Sukhatme (1267) for bulb to bulb
generation only. The path-cosfficient
analysis was done as suggested by
Deway and Lu(18589),

QESULTS AND DISCUSSION

The genotypic correlation coaffici-
ents worked out for the eight charac-
ters are furnished in Teble |, Among

-the vield components, number of bulbs,
weight of plant, T.S.S, shape index
and bulb dansity exhibited significant
positive association with yield. Interes-
tingly each component were also highly

‘lead to earliness also.

(Yol 87 M. &

and positively inter-cofrelated .among
themsslves, Hence, it can be ‘Inferrad
that selection based on any one of
these traits either alone or in combina-
tion, wili result in identifying linas
with high yield. Thera was absence ol
association between yield and days
to maturity indicating that they are
independantly  inherited. . Such =
situation is favourable to choose lines
with high yisld and earliness. Further
significant - negative inter-correlations
were observed between days to
maturity on the one hand and number of,
bulbs, shaps index and T.S5.S. on the
other. Hence when selections are
made for tha higher number of bulbs
or high shsps index it may possibly
The T.5.8.
was also found to be positively as-
sociated with vield as well: -as its
components like number of bulbs ard
shape index. This again isa favourable
situation in the -pedigree ' breeding
programme, which facilitates ‘a simul«
tareous selaction for yield and T.S5.S.
in agaretatum onion. '

The estimate of correlation cosf(l-
cients mostly indicated the inter-
relationships of the characters but did
not furnish information on the cause
and effect. Thatis one of the raason®
{or the failures met with in the utility
of selection indices. Under such a
situation, path analaysis helps the

- breeder in identilying the ideal index

of selection, In the prasent investi-
gation the number of bulbs per plant,
weight of plant. shape index and bulb
density exhitited & high association
with yield Table-1l but & study of
path analysis revealed that the weight



of plant and number of bulbs per
plant had direct contribution to the
‘yield, while the other two had nega-
tive influences.
that shepe index and bulb density
showed high association with yield,
mainly due to indirect influences of
number of bulbs and weight of plant.
Hence it is appropriate to decide that
the ideal index of selection for yield in
onion could be number of bulbs
per plant and weight of plant.
Even in the case of other yield

components, the indirect influence of

these two traits are very marked. The
effect of the residual factors over yield
was 0.2841. This suggests that thera
might be few more components other
than the eight studied in this investi-
gation which might. have been respon-
sible to influance the yield.
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