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The productivity of garlic (Allium sativum L.)
in India is 5.75 t-1 ha (Anonymous 2011), which
is quite low when compared to other garlic
growing countries. Knowledge regarding
association and path coefficient analysis
between yield and its components traits are
important in determining the component
characters that could be used as selection
parameters for effective improvement of the
crop. The present study was conducted to
assess the relationship among germplasm
collections of garlic based on morphological

and physiological variations and to identify

clones having high bulb yield with other

desirable traits.

The experiment was carried out at National

Horticultural Research and Development

Foundation, Salaru, Karnal (Haryana) during

2006-08. Thirty two promising diverse

genotypes along with 5 checks (released

varieties) (G-1, G-41, G-50, G-282 and G-323)

selected among 300 germplasm lines were laid
out in a randomized block design with three
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Abstract

Correlation and path coefficient analysis were studied in 32 promising germplasm lines of garlic
(Allium sativum) at Karnal (Haryana). Marketable yield was positively and significantly correlated
with leaves plant-1, bulb diameter, bulb size index, weight of 20 bulbs and cloves  bulb-1 at genotypic
and phenotypic levels and negatively correlated with weight of 50 cloves at both levels. Gross
yield was positively and significantly correlated with plant height, neck thickness and negatively
correlated with clove diameter and clove size index at genotypic and phenotypic levels, indicating
that selection based on these traits will help in increasing the yield. At genotypic level, traits
such as leaves plant-1, clove diameter, cloves bulb-1 and weight of 50 cloves showed a positive
direct effect on yield. Clove diameter had maximum positive direct effect (0.744) followed by
weight of 50 cloves (0.547), cloves bulb-1 (0.313) and leaves plant-1 (0.288). The highest negative
direct effect was noted for clove size index (-0.874), followed by neck thickness (-0.341), weight of
20 bulbs (-0.264) and plant height (-0.057). The estimates of direct and indirect effect on yield
were more pronounced in genotypic path than phenotypic path coefficient. The study thus
indicated that weight of 20 bulbs, bulb size index, weight of 50 cloves and cloves bulb-1 produced
higher positive direct effect on yield and should be given emphasis during selection for
improvement of garlic.

Keywords: Allium sativum, correlation, garlic, genotype, path coefficient.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Update Publishing (E-Journals)

https://core.ac.uk/display/236023989?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


82 Singh et al.

replications. Cloves with uniform size were
selected and planted in first fortnight of October
in beds of 3.0 m x 1.5 m size with spacing of
15.0 cm x 7.5 cm. The climate of Karnal is
subtropical with minimum and maximum
temperatures ranging between 20 to 450C and
favorable for garlic cultivation during rabi
season. Recommended cultural operations were
carried out to ensure a healthy crop.
Observations were recorded on 10 randomly
selected plants in each replication for the
characters plant height (cm), leaves plant-1, neck
thickness (cm), bulb diameter (cm), bulb size
index (cm2), weight of 20 bulbs (g), clove
diameter (cm), clove size index (cm2), cloves
bulb-1, weight of 50 cloves (g), gross yield
(t ha-1) and marketable yield (t ha-1). The pooled
data of both years were analyzed to work out
correlation and path coefficient analysis by the
method suggested by Al-Jibouri et al. (1958) and
Dewey & Lu (1959), respectively.

The correlation studies revealed that,
marketable yield was positively and
significantly correlated with leaves plant-1, bulb
diameter, bulb size index, weight of 20 bulbs
and cloves bulb-1 at genotypic and phenotypic
levels and negatively correlated with weight of
50 cloves bulb-1 at both levels. Gross yield was
positively and significantly correlated with
plant height, neck thickness and negatively
correlated with clove diameter, clove size index
at genotypic and phenotypic levels, indicating
that selection based on these traits will help in
increasing the yield (Table 1). Godhani & Singh
(2000), Naruka & Dhaka (2004) and Dubey et
al. (2010) have also reported similar significant
positive correlation between bulb yield with
bulb weight and bulb size.

Bulb diameter was significantly and positively
correlated with bulb size index and weight of
20 bulbs at phenotypic and genotypic levels
whereas, leaves plant-1 at genotypic level. Weight
of 20 bulbs had positive correlation with bulb
diameter and bulb size index and negatively
correlated with neck thickness. Clove size index
was positively and significantly correlated with
clove diameter. Cloves bulb-1 was negatively
and significantly correlated with clove diameter

and clove size index. It is suggested that, if
number of cloves bulb-1 increased then clove
diameter will be reduced. The trait, weight of
50 cloves was significantly and positively
correlated with clove diameter and clove size
index and negatively correlated with cloves
bulb-1 at both genotypic and phenotypic levels.
It may be concluded from the correlations that,
the traits, plant height, bulb diameter, bulb size
index, weigh of 20 bulbs, clove diameter, clove
size index and cloves bulb-1 are correlated to
each other and helpful in increasing in the bulb
yield as reported earlier by Dhar (2002) and
Tsega et al. (2010).

The genotypic and phenotypic path coefficient
analysis is presented in Tables 2 and 3. At
genotypic level, traits such as leaves plant-1,
clove diameter, cloves bulbs-1, weight of 50
cloves showed a positive direct effect on yield.
Clove diameter had maximum positive direct
effect (0.744) followed by weight of 50 cloves
(0.547), cloves bulb-1 (0.313) and leaves plant-1

(0.288). The highest negative direct effect was
noted for clove size index (-0.874) followed by
neck thickness (-0.341), weight of 20 bulbs
(-0.264) and plant height (-0.057). The traits,
clove diameter showed direct positive effect on
yield and indirect effect was mainly by bulb size
index, weight of 20 bulbs, clove size index and
weight of 50 cloves. The direct effect of weight
of 50 cloves was positive and indirect effect via
clove diameter and clove size index was positive.

At phenotypic level, highest positive direct effect
was shown by leaves plant-1 (0.211) followed
by weight of 50 cloves (0.168), and clove
diameter (0.096). The traits, plant height, neck
thickness, bulb size index, weight of 20 bulbs,
clove size index and gross yield showed
negative effect on yield. It was interesting to
note that the residual effect on genotypic and
phenotypic levels was only -0.0374 and 0.1389,
respectively. The estimates of direct and indirect
effect on yield were more pronounced in
genotypic path than phenotypic path
coefficient. It is concluded from the study that
weight of 20 bulbs, bulb size index, weight of
50 cloves and cloves bulb-1 produced higher
positive direct effect on yield and should be
given more emphasis in improvement of garlic.
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