
favourable for garlic cultivation. All cultural operations were
uniformly followed to ensure a healthy crop growth and
development. Harvesting was done as per the maturity of
different advance lines. The observations were recorded on
ten randomly selected plants in each replications for all the
characters, viz plant height (cm), leaves/plant, neck thickness
(cm), bulb diameter (cm), bulb size index (cm2), weight of
20 bulbs (g), clove diameter (cm), clove size index (cm2),
cloves per bulbs, weight of 50 cloves (g), bolters (%), total
soluble solid (%), dry matter (%), days for bulb initiation,
days for harvesting, gross yield (tonnes/ha) and marketable
yield (tonnes/ha).

The pooled data of both years were analyzed statistically
as suggested for genotypic and phenotypic coefficients of
variations by Burton and Devane (1958). Heritability in broad
sense and expected genetic advance as per cent of mean was
worked out with method suggested by Johnson et al. (1955)
and correlations were worked out by the method of Al-Jibouri
et al. (1958).

All the characters showed significant variances, indicating
sufficient diversity among the germplasms (Table 1). A wide
range of variability was recorded for marketable yield (8.12
to 16.92 tonnes/ha), gross yield (11.72 to 20.15 tonnes/ha),
bolters (5.16 to 26.42%), weight of 50 cloves (36.83 to 97.50
g), cloves/bulb (17.0 to 46.33), weight of 20 bulbs (453.33
to 700.0 g), plant height (83.80 to 96.96 cm) and clove size
index (0.833–1.75 cm2). These high ranges of variation
among different advance lines could be utilized by plant
breeder for the improvement of desired traits.

The mean data indicated that the maximum gross yield
(20.15 tonnes/ha) and marketable yield (16.92 tonnes/ha) was
recorded for advance line ‘G 189’ followed by ‘G 324’ (19.38
tonnes/ha) and (16.48 tonnes/ha), respectively. The maximum
20 bulbs weight (700.0 g) and weight of 50 cloves (97.50 g)
was observed for check ‘G 282’.

Minimum days for bulb initiation (61.66 days) and days
to harvesting (149.83 days) was however, taken by check ‘G
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Garlic (Allium sativum L.) has higher nutritive value than
the other bulb crops and has good export potential as fresh
bulb as well as in the form of dehydrated product (Gupta
and Singh 1998). The average productivity of garlic in India
is 5 tonnes/ha, which is quite low as compared to other garlic
growing countries. To meet out the domestic requirement
and fulfill the export demand, selection of suitable variety
for growing under different agro-climatic condition is
necessary. As this crop is propagated vegetatively, the clonal
selection is the important breeding method. Yield being a
complex quantitative trait depends on the number of
attributes. With a view to develop high-yielding garlic variety
the National Horticultural Research and Development
Foundation, Nashik collected a good numbers of germplasms
from different part of the country and conducted field
experiment to assess the genetic diversity of local collection
or landraces based on morphological and physiological
variation to evaluate these relationship and potential for
genetic resources to identify clones having high bulb yield
with large sized cloves, less number of cloves/bulb and other
desirable traits.

The experiment was carried out at National Horticultural
Research and Development Foundation, Salaru, Karnal
during 2005–07. The 19 divers’ germplasms along with 4
checks, viz ‘G 1’, ‘G 41’, ‘G 50’ and ‘G 282’ were used,
selected from more than 300 collected germplasms from
different region (Table 1). The experiment was laid out in
randomized block design with 3 replications. Cloves were
selected uniform in size and planted in first fortnight of
October in 3.0 m × 1.5 m bed at a spacing of 15 cm × 7.5 cm.
The climate of Karnal is subtropical with minimum and
maximum temperature ranging between 5° and 35°C and
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282’. The highest total soluble solid (39.96%) and dry matter
(42.38%) was noted for check ‘G 1’ followed by ‘G 189’
(39.73%) and (41.63%), respectively. It is concluded from
mean data that advance lines ‘G 189’ and ‘G 324’ can be
used in garlic crop improvement programme.

The extent of variability with respect to 17 quantitative
characters in different advance lines of garlic measured in
terms of range, genotypic coefficient of variations (GCV),
phenotypic coefficient of variations(PCV), environment
coefficient of variations along with heritability (h2), genetic
advance and genetic advances as per cent of mean are
presented in Table 2. All the characters showed considerable
variations. In the present investigation phenotypic coefficient
of variations was higher than the GCV for all the traits,
indicating environmental factors influenced their expression.
The GCV and PCV were high for bolter (%), weight of 50
cloves, cloves/bulb, marketable yield, clove size index, clove
diameter and gross yield. Remaining traits had low genotypic
and phenotypic coefficient of variations. Similar results in
some important traits are reported by Godhani and Singh
(2000). Wide difference between phenotypic and genotypic
coefficient of variations indicated their susceptibility to
environmental fluctuations and narrow difference showed
less environmental interference on the expression of these
traits. The traits which showed high phenotypic and genotypic
coefficient of variations are of economic importance and there
is scope for improvement of these traits through selection.

The heritability in broad sense ranged from 47.76 to
97.78%. High value of heritability was recorded for clove

size index (97.78%), followed by marketable yield (94.61%),
weight of 50 cloves (94.56%), days for bulb initiation
(94.46%), bulb size index (93.94%), bolters (93.40%), days
for harvesting (92.19%) and gross yield (87.85%). Remaining
all characters showed moderate heritability. High heritability
for above characters clarified that they were least affected
by environmental modifications and selection based on
phenotypic performance would be reliable. The findings are
in consonance with observation of Mehta and Patel (1985).

The heritability estimates along with genetic advance are
more useful than the heritability values alone for selecting
the best individual. From the present investigation, the genetic
advance as per cent of mean ranged from 3.24 to 69.30. High
estimates of genetic advance was showed by bolter (69.30%),
followed by weight of 50 cloves (56.54%), marketable yield
(36.92%), cloves/bulb (35.69%), clove size index (34.87%),
clove diameter (30.35%) and rest of the traits showed
moderate to low genetic advance. High values of heritability,
GCV and genetic advance as per cent of mean were observed
for bolters, weight of 50 cloves, marketable yield, cloves
per bulb, clove size index, clove diameter and weight of 20
bulbs, suggesting that all these traits are genetically controlled
by additive gene action (Panse 1957); and can be improved
through mass selection, family selection and other modified
selection. High heritability coupled with low genetic advance
as per cent of mean with low GCV were observed for all the
traits. It is suggested that these traits were governed by non-
additive gene action and high genotype-environment
interaction.

Table 2 Range, mean, coefficient of variation, heritability and genetic advance for different traits in garlic

Character Range G. Mean Coefficient of variation Heritability Genetic GA as

   PCV (%) GCV (%) ECV (%) (%) advance per cent of
mean 

Plant height (cm) 83.80–96.96 91.98 4.450 3.070 3.210 47.760 4.020 4.370
Leaves/plant 6.66–7.66 7.17 4.820 3.550 3.260 54.260 0.380 5.290
Neck thickness (cm) 1.42–1.54 1.48 3.000 2.170 2.060 52.640 0.048 3.240
Bulb diameter 4.09–4.98 4.58 5.520 5.030 2.270 83.040 0.430 9.380
Bulb size index (cm2) 13.32–16.5 14.66 7.040 6.830 1.730 93.940 1.990 13.570
Weight of 20 bulbs (kg) 453.33–700 607.63 11.940 11.140 4.290 87.070 130.210 21.420
Clove diameter (cm) 0.833–1.75 1.12 17.330 16.120 6.350 86.560 0.340 30.350
Clove size index (cm2) 2.34–4.43 2.81 17.410 17.210 2.580 97.780 0.980 34.870
Cloves/bulb 17.0–46.33 36.76 19.870 18.550 7.100 87.200 13.120 35.690
Weight of 50 cloves (g) 36.83–97.50 49.25 29.030 28.230 6.770 94.560 27.850 56.540
Bolters (%) 5.16–26.42 17.43 36.030 34.820 9.250 93.400 12.080 69.300
Total soluble solid (%) 34.96–39.96 37.82 4.980 4.610 1.900 85.380 3.310 8.750
Dry matter (%) 36.82–42.28 39.93 4.720 4.310 1.910 83.530 3.240 8.110
Days for bulb initiation 61.66–70.00 65.71 5.000 4.860 1.170 94.460 6.400 9.730
Days for harvesting 149.83–162.50 158 1.970 1.890 0.550 92.190 5.930 3.750
Gross yield (tonnes/ha) 11.72–20.15 16.27 14.650 13.730 5.100 87.850 43.150 26.510
Marketable yield 8.12–16.92 13.14 18.940 18.420 4.390 94.610 48.520 36.920

(tonnes/ha)

PCV, Phenotypic coefficient of variation; GCV, genotypic coefficient of variation; ECV, environmental coefficient of variation; GA,
genetic advance
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The correlation studies revealed that the gross yield was
positively and significantly correlated with plant height, bulb
diameter, bulb size index, cloves/bulb, weight of 20 bulbs,
bolter, total soluble solids, dry matters and days for harvesting
and negatively and significant correlated with clove diameter
at genotypic and phenotypic levels (Table 3), indicating that
selection based on these traits will help in increasing the yield.
Singh et al. (1988) and Godhani and Singh (2000) have also
reported similar significant positive correlation with bulb
yield with bulb weight and size of bulb.

Bulb diameter was significantly and positively correlated
with plant height at genotypic level. Weight of 20 bulbs had
positive correlation with plant height, bulb diameter and bulb
size index. Clove size index was positively and significantly
correlated with clove diameter. Cloves per bulb were
negatively and significantly correlated with clove diameter
and clove size index. It is suggested that, if number of cloves
per bulb 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 at both genotypic and
phenotypic levels. Dry matter was positively and significant
correlated with total soluble solids at both the levels.

Days for bulb initiation had negative and significant
correlation with bulb diameter, weight of 20 bulbs and bolters
at both genotypic and phenotypic levels. Days for harvesting
was negatively and significantly correlated with clove
diameter, clove size index and weight of 50 cloves and
positively correlated with cloves/bulb and total soluble solids
at both levels. It may be concluded from the correlations
that the traits, viz plant height, bulb diameter, bulb size index,
weigh of 20 bulbs, clove diameter, clove size index, cloves/
bulb and days for bulb initiation are correlated to each other
and helpful in increasing in total bulb yields.

SUMMARY

A study was conducted at Karnal, Haryana during 2005–
07 to identify cloves having high bulb yield with large sized
cloves, less number of cloves/bulb and other desirable traits.

From the mean data, it is suggested that, the garlic advance
lines ‘G 189’ and ‘G 324’ can be used in breeding programme
for yield improvements. High values of heritability, GCV
and genetic advance as per cent of mean were observed for
bolters, weight of 50 cloves, marketable yield, cloves per
bulb, clove size index, clove diameter and weight of 20 bulbs,
suggesting that these all traits are genetically controlled by
additive gene action. The bulb yield was positively and
significantly correlated with neck thickness, bulb diameter,
bulb size index, cloves/bulb, bolter, total soluble solids, dry
matters, days for harvesting and gross yield at genotypic and
phenotypic levels, indicating that selection made on the basis
of these traits will be helpful in increasing the yield.
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