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Abstract

The present experiment was conducted at the Horticulture Farm of the Bangladesh
Agricultural University, Mymensingh during the period from November, 2010
to April, 2011 to study the field performance and genetic variation of different
germplasm of garlic. The experiment was carried out with 25 garlic germplasm,
which were collected from different parts of Bangladesh, Tunisia, Turkey, Florida,
China and Vietnam. Results review that all the treatments vary significantly among
themselves regarding plant height, number of leaves, length of leaves, fresh weight
of leaves, fresh weight of root, fresh weight of bulb, dry weight of leaves, dry weight
of root, dry weight of bulb, diameter of bulb, number of cloves and yield of bulb
per hectare. The relationship among the different variables especially with yield was
done by Pearson’s correlation and multiple regression analyses. Different qualitative
characteristics of 25 garlic germplasm namely color of leaf, shape of leaf, color of
bulb, shape of bulb, predominant bulb scale and secondary clove skin color were
also studied. The correlation analysis revealed that the yield of bulb per hectare is
significantly correlated with length of leaves and number of cloves per bulb. From
the study of heritability on broad sense, it was very high in height of plant, length of
leaves, fresh weight of leaves, yield of bulb, fresh weight of root, dry weight of root
and number of cloves per bulb. The genotypic and phenotypic variances were found
to be low and moderate among the germplasm. The difference between Genoptypic
co-efficient of variance (GCV) and Phenotypic co-efficient of variance (PCV) were
very low in relation to height of plant and fresh weight of leaves; moderate in number
of leaves per plant and other parameters.
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Introduction

Garlic is a thermo and photo-sensitive crop, and its vegetative
growth and bulb development are greatly influenced by growing
environment."? In Bangladesh, the production of garlic is confined
to the relatively short, cool winter season following which the
onset of rapidly rising temperatures is associated with adverse
bulb development and maturation. Variability is a desirable goal in
germplasm collection, since the materials conserved in such a collection
represent the stock material for breeding programme.’ Hence, the
knowledge of the interrelationships among and between yields and
yield components is necessary; determination of correlation between
vegetative characteristics is a matter of considerable importance in
selection of correlated responses. Following correlation analysis,
the path-co-efficient analysis would provide a true picture of genetic
association among different traits.* Path-co-efficient analysis helps to
specify the cause and effect and to measure their relative significance.
So, correlation in combination with the path-co-efficient analysis
quantifies the direct and indirect contributions of one characteristic
upon another.’ In crop improvement programme, genetic diversity®
has been considered as an important factor and an essential tool for
hybridization programme. For planning and execution of genetic
improvement programme a clear understanding of the magnitudes

of genetic diversities for yield and its component characteristics are
important to plant breeders for both cross and self pollinated crops.’
Selection of genetically diverse parents for a successful hybridization
programme is now possible through biometric procedure, which helps
in quantification of genetic diversity.*®

There is a wide range of possible study objectives that can be
served by genetic tools, including:

* Determining whether plants have hybridized

» Deciding on appropriate (source) plant materials for restoration
» Determining the ploidy level of certain plants or populations

* Monitoring changes in Genetic diversity over time

« Identifying plants as belonging to the same or different clone or
population and so on.

Materials and methods

The experiment was conducted at the field of USDA Alliums
Project of the BAU Germplasm Centre, Department of Horticulture,
Bangladesh Agricultural University, Mymensingh, during the period
from November, 2010 to April, 2011. The soil of the experimental
field belongs to Agro ecological zone (AEZ) 8 and 9, which is
characterized by flood free highland, fine in texture (sandy loam
to loamy), poor in organic matter (1.1%). The total rainfall of the
locality during the crop growing period was 2.75mm only. The daily
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evaporation during the growing season ranges from 0.84 to 2.87mm.
The average maximum air temperature lies between 22.6°C and
31.4°C and minimum air temperature between 11.5°C and 23.7°C
during the experimentation. The daily average relative humidity
during season was mostly between 45 to 90%. For the research work,
25 germplasm of garlic were collected from different regions of
the world. Different qualitative characters!® of 25 garlic germplasm
namely color of leaves, shape of leaves, color of bulb, shape of bulb,
predominant bulb scale leaf color and secondary clove skin color were
evaluated. The germplasm used as treatments were BAU 1, BAU 2,
G3, G5, G8, G10, G13, G15, G19, G20, G27, G28, G29, G30, G31,
G32, G33, G35, G36, G37, G38, G49, G51, G52 and G53. Among
the germplasm 15 were collected from Bangladesh, 2 from Florida,
3 from Tunisia, 2 from Turkey, 1 from China and 2 from Vietnam.
The single factor experiment was laid out in randomized complete
block design (RCBD)!" with three replications. Initially the whole
experimental area was divided into three blocks each of which was
then divided into 25unit plots to represent the 25 treatments into three
replications. Relation of variables with the yield was studied using
Pearson’s Correlation Co-efficient and Multiple Regression analysis.

Results and discussion

Qualitative characters of garlic germplasm

Leaf color varied from light green to dark green among different
germplasm. The shape of leaves of 25 germplasm was cylindrical.
Bulbs varied from globular to elongated shape. Predominant bulb
scale leaf color varied from radish white to white in color. Correlation
co-efficient analysis was performed to estimate the mutual relationship
between yield and yield contributing characters on which selection
could be based for further improvement of garlic.'

Relation among different characters

germplasm with yield

of garlic

Plant height showed significant positive correlation with number
of leaves (r=0.366), fresh weight of bulb (r=0.307) and dry weight
of bulb (r=0.325). Relationships were positive, for the characters
like length of leaf, fresh weight of leaves, dry weight of leaves, fresh
weight of roots, dry weight of roots, diameter of bulb, number of
cloves per bulb and yield of bulb (Table 1). Number of leaves per
plant was found significantly correlated with plant height (r=0.366),
dry weight of leaves (r=0.337), fresh weight of roots (r=0.283) and
dry weight of bulb (r=0.234). Positive correlation was found with
length of leaf (1=0.126), fresh weight of leaves (r=0.100), fresh
weight of bulb (r=0.177), diameter of bulb (r=0.029), number of
cloves per bulb (r=0.093) and yield of bulb (1=0.029). Length of leaf
showed good, positive and significant correlation with fresh weight
of bulb (1=0.415), dry weight of bulb (r=0.463) and diameter of bulb
(r=0.348). Positive correlation with fresh weight of leaves (r=0.083),
dry weight of leaves (r=0.163), number of cloves per bulb (r=0.007),
yield of bulb (r=0.132). Fresh weight of leaves showed good, positive
and significant correlation with dry weight of leaves (1=0.586), fresh
weight of roots (r=0.354), fresh weight of bulb (r=0.407), dry weight
of bulb (r=0.374) and diameter of bulb (r=0.409), positive correlation
with length of leaf (r=0.083) and dry weight of root (r=0.201). Fresh
weight of leaves showed negative but insignificant relationship
with number of cloves per bulb (r=-0.044). Dry weight of leaves
showed good, positive and significant correlation with fresh weight
of leaves (r=0.586), fresh weight of roots (r=0.396), fresh weight of
bulb (r=0.246) and dry weight of bulb (r=0.281). Positive correlation
with length of leaf (r=0.163) and dry weight of roots (r=0.188).
Dry weight of leaves showed negative but insignificant relationship
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with number of cloves per bulb (r=-0.082) and yield of bulb (r=-
0.196) (Table 1). Fresh weight of bulb showed good, positive and
significant correlation with length of leaf (r=0.415), fresh weight of
leaves (r=0.407), dry weight of leaves (r=0.246), dry weight of bulb
(r=0.950) and diameter of bulb (r=0.741). Positive correlation with
fresh weight of roots (r=0.128) and dry weight of roots (r=0.113).
Fresh weight of bulb showed negative but insignificant relationship
with yield of bulb (r=-0.141). Fresh weight of bulb showed negative
but significant relationship with number of cloves per bulb (r=-0.304).
Dry weight of bulb showed positive and significant relationship with
length of leaf (r=0.463), fresh weight of leaves (r=0.374), dry weight
of leaves (r=0.281), fresh weight of bulb (r=0.950) and diameter
of bulb (r=0.734). Positive correlation with fresh weight of roots
(r=0.096). Dry weight of bulb showed negative but insignificant
relationship with yield of bulb (r=-0.079). Dry weight of bulb showed
negative but significant relationship with number of cloves. Per bulb
(r=-0.320) (Table 1). The correlation (R>=0.0069) and regression
equation y=0.0464x+5.1053. The relationship was evident with line
of regression of total yield on dry weight of bulb. Fresh weight of
roots showed good, positive and significant correlation with fresh
weight of leaves (r=0.354), dry weight of leaves (r=0.396) and dry
weight of roots (r=0.335). Positive correlation with fresh weight of
bulb (r=0.128), dry weight of bulb (r=0.096) and diameter of bulb
(r=0.023). Fresh weight of roots showed negative but insignificant
relationship with length of leaf (r=-0.201). It showed negative but
significant relationship with number of cloves per bulb (r=-0.363) and
yield of bulb (r=-0.314). The correlation (R?>=0.1328) and regression
equation y=0.71916x+7.1614. The relationship was evident with
line of regression of total yield on fresh weight of roots. Dry weight
of roots showed good, positive and significant correlation with
fresh root weight (r=0.335). Positive correlation with fresh leaf
weight (r=0.201), dry weight of leaves (r=0.188), fresh weight of
bulb (r=0.113) and diameter of bulb (r=0.049). Dry weight of roots
showed negative but insignificant relationship with length of leaf (r=-
0.128), dry weight of bulb (r=-0.014) and yield of bulb (r=-0.034).
Dry weight of roots showed negative but significant relationship
with number of cloves per bulb (r=-0.242) (Table 1). Diameter of
bulb showed highly significant and positive correlation with length
of leaf (r=0.348), fresh weight of leaves (r=0.409), fresh weight of
bulb (r=0.741), dry weight of bulb (r=0.734) and dry weight of leaves
(r=0.254). Diameter of bulb showed positive correlation with fresh
weight of roots (r=0.023) and dry weight of roots (r=0.049). Diameter
of bulb showed negative but insignificant relationship with number
of cloves per bulb (r=-0.151). Diameter of bulb showed negative but
significant relationship with yield of bulb (r=-0.299) (Table 2). The
correlation (R?=0.117) and regression equation y=-2.031x+11.18.
The relationship was evident with line of regression of total yield on
diameter of bulb. Number of cloves per plant showed positive and
significant relationship with yield of bulb (r=0.213) and length of leaf
(r=0.007). Number of cloves per plant showed negative but significant
relationship with fresh weight of roots (r=-0.363), dry weight of roots
(r=-0.242), fresh weight of bulb (r=-0.304) and dry weight of bulb (r=-
0.320). Number of cloves per plant showed negative but insignificant
relationship with fresh weight of leaves (r=-0.044), dry weight of
leaves (r=-0.082) and diameter of bulb (r=-0.151). Yield of bulb per
hectare showed little, positive and significant correlation with length
of leaf (r=0.132) and number of cloves per bulb (r=0.213). Yield of
bulbs per hectare showed negative but insignificant relationship with
dry leaf weight (r=-0.196), dry root weight (r=-0.034), fresh weight of
bulb (r=-0.141) and dry weight of bulb (r=-0.079). Yield of bulb per
hectare showed negative but significant relationship with fresh weight
of leaves (r=-0.300), fresh weight of roots (r=-0.314) and diameter of
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root (r=-0.299) (Table 1). In the highest yielding germplasm has the  for better vegetative growth of garlic plants and ultimately increased
number of cloves per bulb is high. It can be because organic manures  bulb diameter.
used kept the soil loose and helps in supply of adequate plant nutrients

Table | Correlation (pearson’s correlations) among yield and yield contributing characters

Yield
Pla.tnt Number Fre.sh Dr?' Fre.sh Dr?' Fresh Dr.y ) No. of of
Sources height Length weight weight weigh weight . weight Diameter
of leaves weight cloves bulbs
of at 105 of leaf of of of of of of bulb
i at 105 of bulb per (ton
Variation DAP DAP (cm) leaves leaves  roots roots @ bulb (cm) bulb per
(em) (8 (8 (8 (8 (8 ha)
Plant | 0.366** 0.057 0.212 0.194 0.220 0.126 0.307#*  0.325%  0.219 0.087 0.064
Height at
(I:‘):\)D AP 0.002 0.636 0.074 0.102 0.064 0.292 0.009 0.005 0.064 0.467 0.595
Number 0.366*F | 0.126 0.100 0.337#  0.283* 0-.023 0.177 0.234*  0.029 0.093 0.029
of Leaves
20 o0 0290 0402 0004 0016 0850 0137 0048 0807 0435 0807
0.057 0.126 | 0.083 0.163 -0.201 -0.128 0.415%%  0.463%  0.34s** 0.007 0.132
Length of
Leaf(cm)
0.636 0.290 . 0.489 0.171 0.090 0.285 0.000 0.000 0.003 0.957 0.268
Fre?h 0.212 0.100 0.083 | 0.586**  0.354**  0.201 0.407#%  0.374%  0.409** -0.044 -0.300*
Weight
of Leaves
() 0.074 0.402 0.489 . 0.000 0.002 0.091 0.000 0.001 0.000 0.716 0.011
Dry' 0.194 0.337%* 0.163 0.586* | 0.396%  0.188 0.246* 0.281*%  0.254* -0.082 -0.196
Weight
of Leaves
() 0.102 0.004 0.171 0.000 . 0.001 0.113 0.037 0.017 0.031 0.494 0.099
Fre?h 0.220 0.283* -0.201 0.354%  0.396% | 0.335%  0.128 0.096 0.023 -0.363%F  -0.3]4%*
Weight
of Roots
() 0.064 0.016 0.090 0.002 0.001 . 0.004 0.282 0.420 0.848 0.002 0.007
Dry. 0.126 -0.023 -0.128 0.201 0.188 0.335%* | 0.113 -0.014 0.049 -0.242*  -0.034
Weight
of Roots
() 0.292 0.850 0.285 0.091 0.113 0.004 . 0.345 0.909 0.682 0.040 0.778
Fresh 0.307%  0.177 0.415%  0.407% 0.246*  0.128 0.113 I 0.950%F  0.741%* -0.304%  -0.141
Weight
of Bulb
() 0.009 0.137 0.000 0.000 0.037 0.282 0.345 . 0.000 0.000 0.009 0.238
Dry. 0.325%%  0.234* 0.463*%F  0.374**  0.28* 0.096 -0.014 0.950%* | 0.73 ** -0.320%  -0.079
Weight
of Bulb
() 0.005 0.048 0.000 0.001 0.017 0.420 0.909 0.000 . 0.000 0.006 0.510
Diameter 0219 0.029 0.348%F  0.409**  0.254* 0.023 0.049 0.741%%  0.734% | -0.151 -0.299*
of Bulb
(cm) 0.064 0.807 0.003 0.000 0.031 0.848 0.682 0.000 0.000 . 0.207 0.011
No. of 0.087 0.093 0.007 -0.044 -0.082 -0.363%F  -0.242%  -0.304**  .320%* 0-.151 | 0.213
Cloves
Per Bulb 0467 0435 0.957 0.716 0.494 0.002 0.040 0.009 0.006 0.207 . 0.073
;I:III:IS of 0.064 0.029 0.132 -0.300%  -0.196 -0.314%  -0.034 -0.141 -0.079 -0.299* 0.213 |
ton per
fm) P 0.595 0.807 0.268 0.011 0.099 0.007 0.778 0.238 0.510 0.011 0.073

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)
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Genetic variation with heritability studies of garlic
germplasm

The genotypic and phenotypic variances of plant height were 32.39
and 32.67, respectively. The difference between genotypic co-efficient
of variance (GCV) (11.77%) and phenotypic co-efficient of variance
(11.82%) was low which indicates less influence of environment on
the performance of particular trait. Heritability in broad sense (H2b)
was calculated also and it was 99.16%, which was very high (Table
2).1* The genotypic and phenotypic variances of number of leaves
were 0.45 and 0.75 respectively. Genotypic co-efficient of variance
(GCV) was lower than phenotypic co-efficient of variance (10.83
and 14.07%, respectively), which indicated larger influences of
environment on the performance of particular trait. The heritability
in broad sense (H2b) for this trait was very low 59.27% (Table 3).
The genotypic and phenotypic variances of length of leaf were 24.72
and 25.39 respectively. Difference between GCV (13.82%) and PCV
(14.00%) was low which indicates less influence of environment
on the performance of particular trait that the trait was genetically
controlled. The heritability in broad sense (H2b) for this trait was
very high 97.37%. The genotypic and phenotypic variances of fresh
weight of leaves were 519.55 and 519.85 respectively. The difference
between genotypic co-efficient of variance (GCV) (57.82%) and
phenotypic co-efficient of variance (57.84%) was very low which
indicates less influence of environment on the performance of
particular trait and the trait was genetically controlled. Heritability in
broad sense (H2b) was calculated also and it was (99.94%), which was
very high (Table 2). The genotypic and phenotypic variances of dry
weight of leaves were 1.73 and 1.86 respectively. Moderate difference
between GCV (31.40%) and PCV (32.60%) was low which indicates
less influence of environment on the performance of particular trait.
The heritability in broad sense (H2b) for this trait was very high
92.75% (Table 2). The genotypic and phenotypic variances of fresh
weight of roots were 0.50 and 0.58 respectively. Moderate difference
between GCV (19.03%) and PCV (20.38%) was low which indicates
less influence of environment on the performance of particular trait.
The heritability in broad sense (H2b) for this trait was moderately
high 87.21% (Table 3). The genotypic and phenotypic variances of
dry weight of roots were 0.15 and 0.19 respectively. Genotypic co-
efficient of variance (GCV) was lower than phenotypic co-efficient
of variance (39.30 and 43.41%, respectively) which indicated larger
influences of environment on the performance of particular trait. The
heritability in broad sense (H2b) for this trait was moderately high
81.95%. The genotypic and phenotypic variances of fresh weight of
bulb were 6.72 and 7.29 respectively. Moderate difference between
GCV (17.43%) and PCV (18.15%) was low which indicates less
influence of environment on the performance of particular trait. The
heritability in broad sense (H2b) for this trait was very high 92.24%
(Table 2). The genotypic and phenotypic variances of dry weight of
bulb were 5.81 and 6.22 respectively. Moderate difference between
GCV (17.78%) and PCV (18.40%) was low which indicates less
influence of environment on the performance of particular trait. The
heritability in broad sense (H2b) for this trait was very high 93.41%.
The genotypic and phenotypic variances of diameter of bulb were
0.04 and 0.08 respectively. Genotypic co-efficient of variance (GCV)
was lower than phenotypic co-efficient of variance (6.30 and 8.37
%, respectively) which indicated larger influences of environment
on the performance of particular trait. The heritability in broad
sense (H2b) for this trait was very low 56.77%. The genotypic and
phenotypic variances of number of cloves per bulb were 10.49 and
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12.07 respectively. Genotypic co-efficient of variance (GCV) was
lower than phenotypic co-efficient of variance (14.86 and 15.94 %,
respectively) which indicated moderate influences of environment
on the performance of particular trait. The heritability in broad sense
(H2b) for this trait was moderately high 86.94. The genotypic and
phenotypic variances of yield of bulb were 1.87 and 1.94 respectively.
Moderate difference between GCV (30.58%) and PCV (31.15%) was
low which indicates less influence of environment on the performance
of particular trait. The heritability in broad sense (H2b) for this trait
was very high 96.40% (Table 2).

Path co-efficient analysis of garlic germplasm

In order to find clear interrelationships among the yield and yield
contributing characteristics, direct and indirect effects were worked
out using path co-efficient analysis. From the result of path co-efficient
analysis, it was revealed that plant height had positive effect (0.062)
on the yield per plant. It showed positive effect on length of leaf, dry
weight of leaves, dry weight of roots, dry weight of bulb and number
of cloves per bulb. Oppositely, it showed negative effect on number
of leaves, fresh weight of leaves, fresh weight of roots, fresh weight of
bulb and diameter of bulb. Number of leaves exhibited positive effect
(0.012) on the yield per plant. It showed positive effect on yield via
height of plant, length of leaf, dry weight of leaves, fresh weight of
roots, dry weight of roots and diameter of bulb. On the other hand, it
showed negative effect on number of leaves, fresh weight of leaves,
fresh weight of bulb dry weight of bulb and number of cloves per bulb
(Table 3). Length of leaf exhibited positive effect (0.136) on the yield
per plant. It showed positive effect on yield via height of plant, length
of leaf, dry weight of leaves, dry weight of bulb, diameter of bulb and
number of cloves per bulb. On the counter part, it showed negative
effect on fresh weight of leaves, fresh weight of roots and dry weight
of roots. Fresh weight of leaves had direct negative effect (-0.316) on
the yield per plant. It showed positive effect on height of plant, length
of leaf, dry weight of leaves, dry weight of roots and dry weight of
bulb. Oppositely, it showed negative effect on number of leaves, fresh
weight of leaves, fresh weight of roots, fresh weight of bulb, diameter
of bulb and number of cloves per bulb (Table 3). Dry weight of leaves
had direct negative effect (-0.209) on the yield per plant. It showed
positive effect on height of plant, length of leaf, dry weight of roots
and dry weight of bulbs. On the counter part, it showed negative effect
on fresh weight of leaves, fresh weight of roots, fresh weight of bulb,
diameter of bulb and number of cloves per bulb. Fresh weight of roots
had direct negative effect (-0.364) on the yield per plant. It showed
positive effect on height of plant, dry weight of roots and dry weight
of bulb. On the counter part, it showed negative effect on length of
leaf, fresh weight of leaves, fresh weight of roots, fresh weight of
bulb, dry weight of leaves, diameter of bulb and number of cloves
per bulb. Fresh weight of bulb had direct negative effect (-0.148) on
the yield per plant. It showed positive effect on height of plant, length
of leaf dry weight of leaves, dry weight of roots and dry weight of
bulb. On the counter part, it showed negative effect on fresh weight
of leaves, fresh weight of roots, fresh weight of bulb, diameter of bulb
and number of cloves per bulb. Dry weight of roots had direct negative
effect (-0.031) on the yield per plant. It showed positive effect on
height of plant, length of leaf, dry weight of leaves, dry weight of
roots and dry weight of bulb. Oppositely, it showed negative effect
on number of leaves, fresh weight of leaves, fresh weight of roots,
fresh weight of bulb, diameter of bulb and number of cloves per bulb.
Dry weight of bulb had direct negative effect (-0.091) on the yield per
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plant. It showed positive effect on height of plant, length of leaf, dry
weight of roots and dry weight of bulb. On the counter part, it showed
negative effect on length of leaves, fresh weight of leaves, fresh
weight of roots, fresh weight of bulb, dry weight of leaves, diameter
of bulb and number of cloves per bulb. Diameter of bulbs had direct
negative effect (-0.343) on the yield per plant. It showed positive
effect on height of plant, number of leaves, length of leaf, dry weight
of leaves, dry weight of roots and dry weight of bulb. Oppositely,
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it showed negative effect on fresh weight of leaves, fresh weight of
roots, fresh weight of bulb, diameter of bulb and number of cloves per
bulb. Number of cloves exhibited positive effect (0.223) on the yield
per plant. It showed positive effect on yield via height of plant fresh
weight of leaves, fresh weight of roots and diameter of bulb. On the
counter part, it showed negative effect on length of leaf, dry weight of
roots, dry weight of leaves and dry weight of bulb (Table 3).

Table 2 Estimation of genetic parameters in respect of yields and yield contributing characters of the 25 garlic germplasm

Height Fresh Dry Fresh Dry Fresh Dry Yield
No. of . H . H . H . No.of of
of the Length weight weight weight weight weight weight Diameter
Sources of leaves cloves bulbs
Variation plant at at 105 of leaf of of of of of of of bulb or (ton
105 DAP (cm) leaves leaves  roots roots bulb bulb (cm) p
DAP bulb per
(em) (8 (8 (8 (8 (8 (8 ha)
Genotypic 3, 39 045 2472 51955 |73 0.50 0.15 6.72 5.8l 0.04 1049  1.87
Variance
Phe'notypu: 32.67 0.75 25.39 519.85 1.86 0.58 0.19 7.29 6.22 0.08 12.07 1.94
Variance
Genotypic
Co-
efficient of 11.77 10.83 13.82 57.82 31.40 19.03 39.30 17.43 17.78 6.30 14.86 30.58
Variation
(%)
Phenotypic
Co-
efficient of 11.82 14.07 14.00 57.84 32.60 20.38 43.41 18.15 18.40 8.37 15.94 31.15
Variation
%)
Heritability
in Broad 99.16 59.27 97.37 99.94 92.75 87.21 81.95 92.24 93.41 56.77 86.94 96.40
Sense (h?b)
GA 11.68 1.06 10.11 46.94 2.6l 1.37 0.73 5.13 4.80 0.32 6.22 2.77
GA% 24.15 17.18 28.09 119.08  62.30 36.61 73.29 34.49 35.40 9.78 28.54 61.85
Range 36.07- 4.33- 22.48- 19.19- 6.14- 2.45- 0.19- 12.50- 10.93- 3.04-3.88 13.0- 1.85-
g 58.47 7.33 42.82 90.57 10467 540 1.59 23.13 21.37 R 26.67 7.79
Mean+SE 48.34 6.16 35.98 39.42 4.19 3.73 1.00 14.87 13.55 3.30 21.80 4.48
- +1.14 £0.15 +1.00 +4.56 +0.26 +0.14 +0.08 +0.53 +0.49 +0.05 +0.66 +0.28

GA, genetic advance; SE, standard error
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Table 3 Path co-efficient analysis (phenotypic) showing direct and indirect effects on yield component of the 25 garlic germplasm

Height

of the No. of Fresh Dry Fresh Dry Fresh Dry
Sources plantat leavesat Length weight weight weight weight weight weight Diameter
of different different of leaf of of of of of of of bulb
Variation 105 105 (cm) leaves leaves root roots bulb bulb (cm)

DAP DAP (2) (2) (2) (2) (2) (2)
(cm)

No.of Yield of
cloves bulbs
Per (ton
Bulb per ha)

Height
of the
Plant at
Different
105 DAP
(cm)

0.198 -0.124 0.0025 -0.011 0.0094  -0.079 0.042 -0.204 0517 -0.313 0.025 0.062

No. of

Leaves at
Different
105 DAP

0.086 -0.287 0.0076 -0.0073 0.0192  -0.130 -0.0076  -0.119 0.395 0.0197 0.035 0.012

Length
of Leaf 0.0036 -0.0161 0.136 -0.0048 0.0048  0.0096  0.065 -0.024 -0.289 0.746 -0.481 0.136
(cm)

Fresh
Weight
of Leaves

(2)

0.040 -0.038 0.012 -0.055  0.030 -0.138 0.064 -0.277 0.617 -0.554 -0.163  -0316*

Dry
Weight
of Leaves

(2

Fresh
Weight
of Roots

(2

Dry
Weight
of Roots

(2

Fresh
Weight
of Bulb
(2

0.037 -0.109 0.026 -0.033 0.050 -0.161 0.067 -0.177 0.486 -0.365 -0.030  -0.209

0.044 -0.106 -0.025 -0.022 -0.023 -0.354 0.112 -0.096 0.191 -0.021 -0.111 -0.364%*

0.0296 0.0077 -0.012 -0.0124  0.0121 -0.141 0.281 -0.091 0.067 -0.095 -0.077  -0.031

0.061 -0.051 0.059 -0.023 0.0134  -0.052 0.038 -0.663 1.544 -0.979 -0.097  -0.148

Dry
weight of  0.064 -0.071 0.064 -0.021 0.015 -0.042 0.012 -0.642 1.594 -0.960 -0.103  -0.091
Bulb (g)

Diameter
of Bulb 0.053 0.0048 0.056 -0.026 0.0158 -0.0064  0.0231 -0.560 1.320 -1.159 -0.064 -0.343*
(cm)

No. of
cloves 0.0176 -0.037 -0.0039  0.0033 -0.0055 0.142 -0.0785  0.231 -0.593 0.270 0.277  0.223
Per Bulb

Note: Bold figures indicates the direct effect
Residual Effect =0.433 1
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