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ABSTRACT

Garlic contains several important constituents like garlicin and allistatin. Besides it is used as spices
it has several medicinal properties. Despite high demand of the crop, there is a huge gap between
production and uses because of low yield potentiality. Therefore to identify high yielding variety
twenty-seven genotypes of garlic were evaluated for twelve quantitative characters during the
present investigation. Genotype 644 was found the highest yielder than standard check variety
(G282) used. A high value of GCV (Genotypic coefficient of variation) and PCV (phenotypic
coefficient of variation) were recorded for clove weight, yield per plant and cloves per bulb. It was
observed that the plant height, leaf length and yield per plant were the main contributors for high
heritability. The genetic gain was effective in yield per plant, the weight of clove, cloves per bulb
and leaf length. Almost all morphological characters were positively correlated with yield per plant.
Plant height, average clove weight and clove length directly affect the yield of garlic, clove width
cloves per bulb, leaf width has indirect effects on yield. Variability present in a population is
paramount importance to plant breeder for starting a judicious crop improvement programme.

Keywords: Allium sativum,; genotypic correlation; genotypic coefficient of variation; heritability;
phenotypic correlation; phenotypic coefficient of variation; variability.

1. INTRODUCTION an area of 280.95 ha having a production of

1617.34 MT and productivity of 5.76 MT/ha,
Garlic belongs to family Alliaceae [1], has its whereas in Bihar garlic is grown in an area of
origin in central Asia. Garlic is grown in India in  4.25 ha area having a production 4 MT with least
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productivity potential 0.94 MT/ha from national
productivity as Punjab (state) known for highest
productivity at 11.41 T/ha (NHRDF, 2015). Low
yield performance of garlic genotypes was found
because of traditional growing genotypes with
unknown potentiality, this phenomenon attributed
to decline in per garlic cultivation by farmers in
the rural area and increase in labour out-
migration from Bihar to another state or the
country. Despite the decline of cultivation it is
well-known fact about the Bihar that agro-
ecological situation is quite favourable for the
production of agricultural and horticultural crops.
Stagnation in horticultural productivity and an
increase in input prices, crop production turns to
be losing business for Bihar farmers. Information
about the magnitude of genetic variability present
in the genetic stocks, heritability and genetic
advance among various traits are used in the
breeding of Garlic (Allium sativum L.) [2].
Characterisation of genotypes helps to ensure
efficient and effective use of genotypes for
further crop improvement. Heritability and genetic
advance are complementary concepts and
important to the selection process. Genetic
advance provides information of expected
genetic gain resulting in the selection of superior
genotypes. Knowledge of association of different

components, together with their relative
contributions, is important in selection. The
correlation coefficient indicates the inter-

relationship of characters and does not furnish
information on the cause of the effect. Separation
of correlation of coefficient into components of
direct and indirect effect through path analysis is
important. Variability is a keystone to the
breeders to develop high yielding and stable
cultivars through selection, from the existing
genotypes. Because garlic does not produce a
flower, breeders cannot breed and develop
cultivars specific to growing regions that enhance
farmer’s production. So, garlic can be improved
by selection. The present study was conducted
to investigate associations among components
and their direct and indirect contribution to bulb
yield in garlic by keeping yield enhancement
objectives like study the variability in the existing
genotypes and establish interrelationship among
various attributes under study [3]. This study will
help the breeder in the determination of good
character for yield enhancement.

2. MATERIALS AND METHODS

The investigation was conducted at the
Department of Horticulture (Vegetable and
Floriculture), Bihar  Agricultural  University,

Sabour, Bhagalpur, Bihar, India, during winter
season 2014-2015. All garlic genotypes,
collected from districts/regions, as well as from
Directorate of onion and garlic research, Pune.
The investigation was arranged in a Randomised
Complete Block Design (RCBD) replicated 3
times. Alluvial soil covers a maximum area of
Bhagalpur. The experimental plot was ploughed
once to attain fine filth. The farmyard manures
were applied @ 150q/ha. Nitrogen, phosphorous,
and potash was applied in the form of urea,
single superphosphate, and murate of potash
respectively. One-third dose of nitrogen was
applied along with a full dose of phosphorous
and potash at the time of final field preparation
and remaining dose of nitrogen was applied in
two split doses as top dressing at an interval of
one month from the date of sowing. The crop is
irrigated 7-10 days interval depends on moisture
availability. Individual cloves were sown in line
sowing method. The spacing plant to plant and
row to row was 10 x 15 cm. Observation were
recorded on the quantitative traits; plant height,
leaf length, number of leaves per plant, leaf
width, neck thickness, bulb polar diameter, bulb
equatorial diameter, number of cloves per bulb,
clove length, clove width, clove weight, and yield
per plant.

2.1 Statistical Analysis

The data were subjected to analysis of variance
according to Panse and Sukhatme (1967).
Genotypic and phenotypic coefficients of
variations were analysed following Burton and
De vane [4]. Heritability in a broad sense, and
expected genetic advance, as percent of the
mean, were calculated using the method of
Johnson et al. [5]. Character association of the
morphological traits were analysed following
Dewey and Lu [6]. Correlation helps to measure
and analyze the degree of relationship between
two variables by Al-Jibouri et al. [7].

3. RESULTS AND DISCUSSION

Mean performances of genotypes and checks for
all the traits varied (Table 1). Maximum plant
height was found for genotype IC-375119 and
shortest was for RG-464. The most leaves were
for BRG-10 followed by 644; the fewest for I1C-
375107. The fewest leaves per plant were for
WG 7-1, WG 7 and IC-375107. Leaves were
longest for genotype 644 followed by IC-375119
and the shortest leaves were for genotype WG-7-
1. The widest leaves were for BRG-8andthe
narrowest leaves were for genotypes 543 and
WG-2. Neck thickness was greatest for 644
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followed by WG 7-1; the thinnest neck was with
genotype 569. The greatest polar bulb diameter
was for 644 followed by BRG-14; the least polar
diameter of the bulb was for genotype 453.
Genotype 453 had the widest equatorial diameter
followed by BRG-14. The least equatorial
diameter was for WG-7. Genotype 644 had the
longest cloves followed by genotype 4; WG 2had
the shortest cloves. The widest cloves were for
569 followed by IC 375119; narrowest cloves
were for genotype 527. The most number of
cloves per bulb was in BRG-14 followed by 453,
the fewest number of cloves per bulb was in
genotype 569. The heaviest bulbs were in 644
followed by BRG-10; lightest bulbs weight was
for cultivar RG 464. Genotypes studied in this
experiment were found to be noble for all
characters for genotypes and genotype 644 is
heaviest vyielder can be recommended for
commercial cultivation in Bhagalpur conditions.

Significant variation for all characters reported by
Zahedi et al. [8]; Singh et al. [9]; Vatsyayan et al.
[10]; Sonkiya et al. [11]; Esho (2015); Sengupta
et al. [12]; Shree et al. [13] and Jogdande et al.
[14].

3.1 Variability between
Characters

Morphological

For the characters studied phenotypic variance
was higher than genotypic variance (Table 2).
Maximum genotypic and phenotypic variance
was for the weight of clove, yield per plant,
number of cloves per bulb, leaf length, leaves per
plant and plant height [15]. Low levels of
genotypic and phenotypic variances observed for
polar and equatorial bulb diameters, clove length
and leaf width. Broad-sense heritability varied
from a low for equatorial bulb diameter to high for
clove width (Table 2). Clove width, plant height,

Table 1. Mean values for characters of garlic genotypes for variation during 2014-2015.
Numbers present variation among genotypes for yield

Character/ PH Le/P LLe BrL,e NTh PDB EDB LC WdC C/B AWC Y/P
genotype

4 3847 530 3543 170 093 3.81 349 305 084 21.00 066 15.72
BRG-14 4697 553 4217 160 126 390 361 256 0.91 31.37 053 17.22
G-232 4427 527 40.10 161 1.02 338 336 253 087 2547 0.61 16.53
BRG-7 39.27 530 36.27 150 116 345 3.03 219 0.71 2747 035 11.64
BRG-13 3787 587 3423 160 116 3.01 3.16 228 080 2043 054 1255
IC-345585 3723 543 36.27 152 122 315 352 233 079 2723 050 15.26
453 5113 510 4343 147 128 288 365 241 077 2930 045 17.39
BRG-9 3423 573 2953 163 133 324 335 244 074 2867 042 16.65
644 4467 763 4797 177 137 393 343 313 089 2400 091 26.19
569 4133 6.27 3660 173 092 332 339 266 102 14.10 050 13.18
WG-73 4240 507 37.07r 170 105 335 318 216 084 2010 0.63 13.53
WG-7 4327 507 3827 143 133 354 343 244 080 23.00 045 13.44
RG-464 3143 517 2850 133 110 319 313 250 075 2080 052 11.05
IC-375107 3693 507 3223 160 127 330 341 275 079 2420 050 1524
543 3410 527 3230 123 127 314 310 251 082 2333 045 11.21
WG-2 3983 520 3550 123 134 303 333 211 084 2553 040 13.24
650 39.70 520 36.30 1.70 130 345 342 247 072 2243 052 15.68
BRG-10 4510 810 4130 175 112 348 345 253 076 29.00 053 17.64
RAU-G5 40.17 6.13 3533 173 1.06 328 306 296 096 1543 065 14.82
IC-375119 5207 763 4763 177 111 292 320 252 1.01 2223 053 13.69
G1 4513 6.04 4383 170 117 366 356 213 0.91 20.33 044 14.30
BRG-3 3910 540 3177 150 127 339 333 268 076 2590 056 16.08
IC-290440 4263 610 3920 173 1.03 359 354 235 087 2143 068 13.39
527 35617 563 3280 173 1.07 290 3.07 247 067 2267 046 11.66
BRG-8 3940 550 3407 180 113 314 305 276 078 2343 042 13.24
M-175 3517 547 3213 137 107 330 312 246 079 18.67 064 1243
WG-7-1 3597 533 2520 143 119 293 286 242 083 1710 059 12.18
Mean 4048 573 3649 158 117 332 33 251 083 2313 053 14.64
C.V. 3.25 8.72 435 622 168 738 791 865 8.71 6.23 9.69 6.54
S.E. 0.76 0.29 0.92 0.06 0.01 014 015 013 0.04 0.83 0.03 0.55
C.D. 5% 2.16 0.82 2.60 0.16 0.03 040 043 036 0.12 236 0.08 157

at P<0.05

PH = Plant height (cm), Le/P = Leaves per plant, LLe = Leaf length (cm), BrLe =Leaf width (cm), NTh = Neck thickness (cm),
PDB = Bulb polar diameter (cm), EDB = Bulb equatorial diameter (cm), LC = Clove length (cm), WdC = Clove width (cm),
C/B = Cloves per bulb, AWC = Clove average weight (g), Y/P = Yield per plant (g)
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leaf length, yield per plant, cloves per bulb,
average clove weight, and leaf width had high
heritability. Genetic advancement was moderate
for leaf length, plant height, and cloves per bulb
(Table 2). Low genetic advance recorded for
yield per plant, a number of leaves per plant,
polar diameter of the bulb, clove length, leaf
width, clove width, clove weight and equatorial
bulb diameter. Higher bulb vyield may be
attributed to cumulative effects of neck thickness,
plant height, cloves per bulb and average clove
weight, all were found to be noble. The value of
GCV is higher than PCV, indicates that there is
little influence of environment on the expression
of character. Hence, selection for improvement of
such character will be rewarding. If the value of
PCV is higher than GCV, means that apparent
variation is due to genotype but also due to the
influence of the environment. ECV is higher than
GCV and PCV, it indicates that environment
playing a significant role in the expression of
such character. A close variation in all characters
among the genotypes was reported by Singh et
al. [16], Shrivastava et al. [17], and Raghuwanshi
et al. [18]. Based on mean performance,
genotypes exhibited wide variation for yield
attributing characters and can be utilised by
breeders for improvement of desired traits. In
general, the phenotypic coefficient of variation
was higher than its corresponding genotypic
coefficient of variation. Determination of
heritability and the genetic characters that
compose heritability estimate is to compare the
expected gains from selection based on
alternative selection strategies. Average clove
weight had the highest coefficient of variation at
genotypic and phenotypic levels. significant
observations were reported by Mehta and Patel
[19] for clove weight and bulb yield per plant;
Frasca et al. [20] for bulb weight; Narayan and
Khan [21] for bulb yield per plot and bulb weight;
Shri [22] for bulb yield and weight of 50 cloves;
Agrawal and Tiwari [23] for clove weight and bulb
yield; Singh and Chand [24] for average clove
weight, bulb weight and bulb yield, and Haydar et
al. [25] for bulb yield.

3.2 Correlation between Bulb Yield

Attributing Characters

Plant height had significant, positive, correlations
with leaves per plant; leaf length, bulb equatorial
diameter, and clove width. Leaves per plant were
significantly, and positively, correlated with leaf
length, leaf width; average clove weight, clove
width, and clove length. Leaf length was
significantly, and positively, correlated with leaf

width, polar and equatorial bulb diameters, and
clove width. Leaf width was significantly, and
positively, correlated with average clove weight,
clove length, bulb polar diameter, and clove
width. Neck thickness was significantly, and
negatively, correlated with leaf width and clove
width. Bulb polar diameter was significantly, and
positively, correlated with bulb equatorial
diameter, average clove weight and clove length.
Equatorial bulb diameter was significantly, and
positively, correlated with cloves per bulb. Clove
length was significantly, and positively, correlated
with average clove weight and clove width. Clove
width was significantly, and positively, correlated
with average clove weight. Cloves per bulb were
significantly, and negatively, correlated with
average clove weight. Average clove weight was
significantly, and positively, correlated with yield
per plant. If the value of r bears negative (-) sign,
it indicates that the increase in the value of one
character will lead to decrease in second
character and vice versa. If it bears positive (+)
signs, it means that an increase in one variable
will result in an increase in the second character.
If the value of genotypic correlation is higher than
phenotypic correlation, it indicates there is a
strong association between these two characters
genetically, but the phenotypic value is lessened
by the significant interaction of environment.
Correlation coefficients are useful in determining
bulb yield components which can be used for
genetic improvement of yield. It always helps in
ignorance of other independent variables affect
and estimated from variance and co-variances.
These findings have least closely related with
Agrawal and Tiwari [26], Khar et al. [27], Khar et
al. [28], Singh et al. [9], Patil et al.[29], Panse et
al. [30], and Shree et al. [13].

3.3 Direct and Indirect Relationship
between the Variables for Yield

Path coefficient analysis indicated plant height
had the highest positive direct effect on bulb yield
followed by clove length, bulb polar diameter,
and leaves per plant. The result of direct analysis
helps in measures the cause of association
between two variables. It provides information
about the direct and indirect effects of
independent variables on dependent variables
(yield). Path analysis helps in determining yield
contributing characters and thus is useful in
indirect selection of characters. Results agree
with Patil et al. [29] for plant height and Singh et
al. [24] for average clove weight. These
characters had correlation coefficients similar to
their direct effects on bulb yield per plant.
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Highest negative, direct, the effect was for clove
width, cloves per bulb, leaf width, and bulb
equatorial diameter, and noble with Panse et al.
[30] for bulb diameter. These characters
exhibited significant correlation with bulb yield
per plant. The role of these traits in the
contribution towards bulb yield cannot be ignored

because these characters are contributing
directly towards the selection of character for
yield improvement, the correlation mainly due

to indirect effects of the character through
another component ftrait, indirect selection
through such trait will be live in vyield

improvement [31].

Table 2. Mean, range, coefficient of variation, heritability, genetic advance and genetic advance
as % of mean indicating association for effective selection on bulb yield characters

Character General Range Coefficient of variation Heritability Genetic Genetic advance as
mean GCV PCV ECV (hzbs) % advance % of mean

PH 40.48 31.43-52.07 12.30 1272 325 93 12.71 31.39

Le/P 5.73 5.07-8.10 13.39 1598 872 70 1.70 29.63

Lle 36.50 25.20-48.00 14.82 1544 435 92 13.70 37.53

BrLe 1.59 1.23-1.80 9.84 11.64 622 71 0.35 21.95

NTh 1.17 0.91-1.37 9.21 1267 871 53 0.15 17.66

PDB 3.32 2.81-3.93 7.73 1069 7.38 52 0.49 14.77

EDB 3.30 2.86-3.65 4.31 9.01 791 23 0.18 5.45

LC 2.51 2.17-3.13 8.92 1242 865 52 0.42 16.91

wdC 0.82 0.67-1.01 9.21 1267 871 53 0.15 17.66

C/B 23.14 14.1-31.37 1789 1894 6.23 89 10.32 44.60
AWC 0.54 0.35-0.91 20.73 22.88 9.69 82 0.27 49.58

Y/P 14.64 11.05-26.19 20.34 21.37 654 91 7.48 51.13

at P<0.05

®PH = Plant height (cm), Le/P = Leaves per plant, LLe = Leaf length(cm), BrLe = Leaf width (cm), NTh = Neck thickness(cm),
PDB = Bulb polar diameter (cm), EDB = Bulb equatorial diameter (cm), LC = Clove length (cm), WdC = Clove width (cm),
C/B = Cloves per bulb, AWC = Clove average weight(g), Y/P = Yield per plant(g)

Table 3. Estimates of genotypic and phenotypic correlation coefficients between the
quantitave characters of garlic for bulb yield

Character Le/P LLe BrLe NTh PDB EDB LC WdC C/B AWC Y/P
PH G 047 0.91** 041 0.03 0.25 0.75** -0.02 0.56** 0.26 0.14 0.46*
P 04* 0.86* 0.37** 0.02 0.17 0.37** 0.03 0.43** 0.25 0.12 0.44**
Le/P G 0.61** 0.57** -0.11 0.21 0.16 0.33** 0.43* -0.02 0.39* 0.5**
P 0.52** 0.49** -0.09 0.15 0.08 0.25 0.36** 0.02 0.35** 0.41*
LLe G 0.46** 0.05 0.44** 0.85** 0.11 0.55** 0.28 0.28 0.59**
P 0.41** 0.05 0.34** 0.39** 0.06 0.39** 0.25 0.22 0.55**
BrLe G -0.41** 0.39* 0.24 0.46** 0.3* -0.15  0.34** 0.4**
P -0.33** 0.2 0.15 0.27 0.26 -0.1 0.28 0.34**
NTh G 0 0.27 -0.13  -0.37** 0.55** -0.19 0.36**
P 0 0.16 -0.1 -0.26 0.52** -0.18 0.35*
PDB G 0.84** 0.47** 0.29 0.17 0.56** 0.62**
P 0.3 0.23 0.1 0.08 0.31 0.47*
EDB G 0.07 0.17 0.57** 0.08 0.82**
P 0.02 0.17 04 0.1 0.44**
LC G 0.29 -0.19  0.65** 0.56**
P 0.19 -0.1 0.46** 0.38**
wdC G -0.19  0.39* 0.15
P -0.31** 0.3* 0.1
Cc/B G -0.33** 0.42**
P -0.26  0.4**
AWC G 0.6**
P 0.53**
at P<0.05

P = Phenotypic, G = Genotypic, PH = Plant height (cm), Le/P = Leaves per plant, LLe = Leaf length(cm), BrLe = Leaf width
(cm), NTh = Neck thickness(cm), PDB = Bulb polar diameter(cm), EDB = Bulb equatorial diameter (cm), LC = Clove length
(cm), WAC = Clove width (cm), C/B = Cloves per bulb, AWC = Clove average weight(g), Y/P = Yield per plant(g)
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Table 4. Estimates of direct and indirect effect of genotypic and phenotypic character selection
for yield improvement of garlic. Direct selection can be made on traits for bulb yield

enhancement
Character PH Le/P LLe BrLe NTh PDB EDB LC WdC C/B AWC Y/P
PH G 099 047 090 041 0.03 024 074 -002 055 026 013 0.46
P 0.04 0.02 0.04 0.02 0.00 0.01 0.02 0.00 0.02 0.01 0.01 0.44
Le/P G 0.15 0.32 0.20 0.18 -0.03 0.07 0.05 0.1 0.14 -0.01 0.13 0.50
P 002 005 002 002 0.00 0.01 0.00 0.01 0.02 0.00 002 041
LLe G 0.07 0.05 0.07 0.03 0.00 0.03 0.06 0.01 0.04 0.02 0.02 0.59
P 016 010 019 0.08 0.01 0.06 0.07 0.01 0.07 0.05 0.04 0.55
BrLe G -016 -023 -018 -040 0.16 -0.16 -0.09 -0.18 -0.12 0.06 -0.13 0.40
P 0.06 0.08 0.07 0.16 -0.05 0.03 0.02 0.04 0.04 -0.02 0.05 0.34
NTh G 0.01 -0.02 0.01 -0.08 0.20 0.00 0.06 -0.03 -0.08 0.1 -0.04 0.36
P 0.01 -0.03 0.02 -0.11  0.33 0.00 0.05 -0.03 -0.09 0.17 -0.06 0.35
PDB G 0.14 0.12 0.25 0.22 0.00 0.56 0.47 0.27 0.16 0.09 0.32 0.62
P 003 002 005 003 000 015 0.05 0.03 0.02 o0.01 0.05 047
EDB G -0.07 -0.02 -0.08 -0.02 -0.03 -0.08 -0.10 -0.01 -0.02 -0.05 -0.01 0.82
P 0.04 0.01 0.04 0.01 0.02 003 010 0.00 0.02 0.04 o0.01 0.44
LC G -011 019 006 028 -008 028 004 059 0.17 -011 0.39 0.56
P 0.01 0.04 0.01 0.04 -0.02 0.03 0.00 0.15 0.03 -0.01 0.07 0.38
WdC G -053 -041 -052 -029 035 -0.27 -0.16 -028 -095 0.49 -0.37 0.5
P -0.03 -0.03 -0.03 -0.02 0.02 -0.01 -0.01 -0.01 -0.07 0.02 -0.02 0.11
C/B G -0.11 0.01 -0.12 0.07 -024 -0.07 -0.25 0.08 023 -044 014 042
P 0.06 0.01 0.06 -0.02 0.13 0.02 0.10 -0.02 -0.08 0.24 -0.06 0.40
AWC G 0.00 0.01 0.01 0.01 -0.01 0.02 0.00 0.02 o0.01 -0.01 0.03 0.60
P 0.05 0.16 0.10 0.13 -0.08 0.14 0.04 0.21 0.13 -0.12 0.45 0.53
Y/P G 0.99 0.47 0.90 0.41 0.03 0.24 0.74 -0.02 0.55 0.26 0.13 0.46
P 004 002 004 002 0.00 0.01 0.02 0.00 0.02 0.01 0.01 0.44
at P < 0.05.

P = Phenotypic, G = Genotypic, PH = Plant height (cm), Le/P = Leaves per plant, LLe = Leaf length(cm), BrLe = Leaf width
(cm), NTh = Neck thickness(cm), PDB = Bulb polar diameter(cm), EDB = Bulb equatorial diameter (cm), LC = Clove length
(cm), WdC = Clove width (cm), C/B = Cloves per bulb, AWC = Clove average weight(g), Y/P = Yield per plant(g).

P = Phenotypic and G = Genotypic. Bold Numbers are indicating direct effect (negative and positive) on bulb yield

Positive, indirect, effects on bulb yield per plant
occurred for plant height via leaf length, bulb
equatorial diameter, clove width, leaves per
plant, leaf width, cloves/plant and average clove
weight. Indirect effects for a number of leaves
per plant via leaf length, leaf width, plant height,
clove width, average clove weight, and clove
length were positive and lower magnitude. Leaf
length exhibited indirect effects via plant height,
bulb equatorial diameter, leaves per plant, clove
width, leaf width and clove polar diameter. Leaf
breadth shows indirect, positive, effects via neck
thickness. Neck thickness exhibited positive,
indirect effects via cloves per bulb. Clove polar
diameter exhibited positive, indirect, effects in all
traits except leaves per plant, neck thickness,
clove width which exhibited low magnitudes.
Positive, indirect, effects were the length of
cloves via average clove weight, bulb polar
diameter, leaf width breadth and clove width.
Clove width exhibited positive, indirect, effects for
coves per bulb and neck thickness. Cloves per
bulb exhibited positive, indirect, effects for clove
width and average clove weight. Average clove
weight exhibited positive, indirect, effects for
clove length, bulb polar diameter, clove width

and leaves per plant. These findings are closely
correlated with Shrivastava et al. [17].

Higher magnitudes of negative, indirect, effects
occurred for leaf width via leaves per plant, clove
length, plant height, bulb polar diameter, average
clove weight and clove width. Indirect effects for
equatorial bulb diameter occurred with negative,
indirect, effects via leaf length, bulb polar
diameter, plant height, cloves per bulb, neck
thickness and leaf width. Clove width had the
highest, negative, indirect effect via plant height,
leaf length, leaves per plant, average clove
weight, leaf width, clove length, and bulb polar
diameter. Cloves per bulb had the highest
negative, indirect, effect via bulb equatorial
diameter, neck thickness, leaf length and plant
height. These findings are noble with Singh et al.
[32] and Bhatt et al. [33].

4. CONCLUSION AND FURTHER USE
FOR GARLIC YIELD IMPROVEMENT

All combination of traits should be considered
while selecting for high yielding genotypes. Plant
height, leaf length, clove width and average clove
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weight can be used for direct selection for high
yield in garlic because these characters exhibited
high GCV, PCV, heritability and genetic advance
as percent of mean and exerted a direct effect on
yield. Genotype 644 found highest yielder might
be considering for commercial cultivation.
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