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An experiment was carried out on study of genetic variability in 30 genotypes of greater
yam at Department of Horticulture, Rajasthan College of Agriculture, Maharana Pratap
University of Agriculture and Technology, Udaipur during kharif season 2018-19.
Observations were recorded on 22 growth and quality characters viz., days to emergence,
first leaf emergence, number of leaves (30 DAE), number of sprouts per seedtuber, vine
length at 45 DAE, internode length, vine length at harvest, leaf width, petiole length, tuber
length, diameter of tuber, number of tuber per vine, weight of tuber, stem girth, tuber yield
per vine, starch, ascorbic acid, moisture, TSS, total sugar, total Phenol, dry matter. The
analysis of variance indicated that the mean sum of square due to genotypes were highly
significant for all the characters suggesting the presence of good amount of variability in
material studied. The estimates of GCV and PCV, heritability, genetic advance & genetic
gain were higher for evaluated traits.

Introduction
Dioscorea alata L. (greater yam or ratalu or
ubibadak
or
winged
yam)
is
a
monocotyledonous tuber crop of the
Dioscoreaceae family and is reported to be an
old crop species native to South-East Asia.
Greater yam is a dioecious species with a
ploidy level ranging from 2n = 2x = 40 to 2n
= 4x = 80.The tubers are mainly consumed as
a vegetable. The peeled tubers are usually
boiled, roasted or cut into pieces that are fried
in oil. They are also useful for processed
products including fries, chips, instant flakes

and flour. It has been used as a moderate
laxative and vermifuge, for fever, gonorrhoea,
leprosy, tumors and inflamed haemorrhoids.
Yam is rich source of three minerals namely
calcium, phosphorus and iron. The vitamin
contents of yam tubers include carotene (provitamin A), thiamine, riboflavin, niacin and
ascorbic acid. It is valued for the starch that
can be processed from it. The success of the
breeding programme is largely determined by
the genetic diversity as well as by key
parameters related to adaptation and
productivity. Therefore, these activities need
information about estimation of genotypic and

3920

Int.J.Curr.Microbiol.App.Sci (2020) 9(4): 3920-3925

phenotypic variance, heritability value, and
genetic advance on the character to be
repaired, as well as the important characters.
Hence, the present investigation was carried
out to elicit information on the nature and
magnitude of variability existing in the
genotypes collected from different placesso
that different germplasm can be evaluated to
develop new improved cultivars for the
farmers.
Materials and Methods
The experimental material comprising 30
genotypes of greater yam were collected from
different places and the quality parameters
were studied at the Hi-Tech unit, Department
of Horticulture, Rajasthan College of
Agriculture, Maharana Pratap University of
Agriculture and Technology, Udaipur during
kharif(June 2018 to February 2019).The
observations were recorded on different
growth and quality characters viz., days to
emergence, first leaf emergence, number of
leaves (30 DAE), number of sprouts per
seedtuber, vinelength at 45 DAE, internode
length, vine length at harvest, leaf width,
petiole length, tuber length, diameter of tuber,
number of tuber per vine, weight of tuber,
stem girth, tuber yield per vine, starch,
ascorbic acid, moisture, TSS, total sugar, total
Phenol, dry matter. Five randomly selected
plants for each genotype were considered for
observations of different characters.
The data were statistically analyzed to
calculate various genetic parameters viz.,
genotypic and phenotypic coefficients of
variation (GCV and PCV), heritability in
broad sense and expected genetic advance.
Variability that existed in the population for
various characters was estimated by the
method suggested by Burton (1952).
Heritability in broad sense was estimated by
the formula given by Burton and De vane
(1953) and Hanson et al., (1956).The genetic

advance of the genotypes at 5% selection
pressure was calculated using the formula
suggested by Johnson et al., (1955).
Results and Discussion
Analysis of variance
The analysis of variance for characters under
study is presented in Table 1. Analysis of
variance indicated that mean squares due to
genotypes were highly significant for all
characters. Significant mean revealed
existence of considerable variability in
material studied for improvement of various
traits.
Variability parameters
Genotypic and phenotypic coefficient of
variation (GCV & PCV) for different
characters are presented in Table 2. High
magnitude of genotypic as well as phenotypic
coefficient of variation were recorded for
traits viz., number of tuber per vine (23.30 %
and 25.15 %), weight of tuber (37.57 % and
38.17 %) tuber yield per vine (28.59 % and
29.40 %), ascorbic acid (20.17 % and 20.61
%) and total sugar (20.24 % and 20.28 %).
The phenotypic coefficient of variation
ranged from 1.29 % in total phenol to 38.83
% in case of weight of tuber. The PCV
estimates in all the characters showed that the
variability was low (<10%) in case of starch
content, moisture, total phenol; moderate (1020%) for first leaf emergence, number of
leaves, number of sprouts per seed tuber, vine
length (45 DAE), internodal length, vine
length at harvest, leaf width, petiole length,
tuber length, diameter of tuber, stem girth,
TSS, dry matter and high (>20%) for days to
emergence, number of tuber per vine, weight
of tuber, tuber yield per vine, ascorbic acid
and total sugar.
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The genotypic coefficient of variation exhibit
genetic variability ranged from 0.78% in total
phenol to 38.24% in weight of tuber. The
GCV estimates in all characters showed that
the genotypic variability was low (< 10%) in
case of internode length, starch content,
moisture, total phenol, dry matter; moderate
(10-20%) for days to emergence, first leaf
emergence, number of leaves, number of
sprouts per seed tuber, vine length (45 DAE),
vine length at harvest, leaf width, petiole
length, tuber length, diameter of tuber, stem
girth, TSS and high (> 20%) for number of
tuber per vine, weight of tuber, tuber yield per
vine, ascorbic acid and total sugar.
The broad sense heritability estimates have
been presented in Table 2. High magnitude of

heritability was recorded for most of traits.
The highest heritability recorded for TSS
(99.73%), ascorbic acid (99.66 %), weight of
tuber (96.89 %), total sugar (95.79 %), tuber
yield per vine (94.59 %), days to emergence
(89.48 %), diameter of tuber (86.47 %), dry
matter and moisture (86.42 %), number of
tuber (85.84 %), leaf width (85.03 %), first
leaf emergence (84.95 %), vine length 45
DAE (83.95 %), petiole length (82.16 %),
vine length at harvest (81.99 %) and starch
content (81.95 %). Moderate heritability were
recorded for stem girth (79.50 %), tuber
length (77.09 %), number of sprouts per seed
tuber (72.89 %), number of leaves (71.85 %)
and inter-node length (53.66 %). Low
heritability recorded for total phenol (36.05
%).

Table.1 Mean square for various characters in greater yam
S.No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Characters
Days to emergence
First leaf emergence(DAE)
No. of leaves (30 DAE)
No. of sprouts per seed tuber
Vine length (cm)
Internode length (cm)
Vine length at harvest (cm)
Leaf width (cm)
Petiole length (cm)
Tuber length (cm)
Diameter of tuber (cm)
Number of tuber per vine
Weight of tuber (kg)
Stem girth (cm)
Tuber yield per vine (kg)
Starch content (g/100g)
Ascorbic acid (mg)
Moisture (%)
TSS (°B)
Total sugar (g/100g)
Total Phenol (mg/100g)
Dry matter (%)

Replication
[2]
1.92
2.56
7.84
0.02
6.93
1.03
157.92
0.15
0.17
0.03
0.10
0.02
0.00
0.04
0.00
0.16
0.04
0.87
0.01
0.08
0.91
0.87

*, ** Significant at 5% and 1%, respectively
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Genotype
[29]
41.87**
36.56**
274.27**
0.23**
1522.71**
6.43**
8518.04**
8.08**
6.81**
45.62**
6.04**
0.39**
0.77**
1.11**
0.74**
63.53**
40.22**
37.36**
8.56**
6.30**
2.46**
37.36**

Error
[58]
1.58
2.04
31.68
0.03
91.23
1.44
581.22
0.45
0.46
4.11
0.30
0.02
0.01
0.09
0.01
4.34
0.05
1.86
0.01
0.09
0.91
1.86
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Table.2 Variability parameters for various characters in greater yam
SN
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Characters
GCV
19.88
Days to emergence
16.04
First leaf emergence
10.82
No. of leaves (30 DAE)
No. of sprouts per seed tuber 14.65
15.43
Vine length (45 DAE) (cm)
9.75
Internode length(cm)
14.89
Vine length at harvest (cm)
16.03
Leaf width(cm)
14.62
Petiole length(cm)
13.02
Tuber length(cm)
17.86
Diameter of tuber(cm)
23.30
No. of tuber per vine
37.57
Weight of tuber(kg)
13.46
Stem girth(cm)
28.59
Tuber yield per vine (kg)
7.95
Starch content(g/100g)
20.24
Ascorbic acid (mg)
5.31
Moisture(%)
18.38
TSS(°B)
20.17
Total sugar (g/100g)
0.78
Total Phenol (mg/100g)
9.77
Dry matter (%)

The data on expected genetic advance for
different traits ranged from 0.46 % in case of
number of sprouts per seed tuber to 95.94 %
in vine length at harvest. Higher values of
expected genetic advance (>20 %) showed by
vine length at harvest (95.94 %) and vine
length 45 DAE (41.23 %). Moderate genetic
advance recorded for number of leaves (15.70
%). Remaining traits exhibited low (<10 %)
values viz., starch content (8.28 %), ascorbic
acid (7.53 %), days to emergence (7.14 %),
tuber length (6.73 %), dry matter and
moisture (6.59 %), first leaf emergence (6.44
%), TSS (3.47 %), leaf width (3.03 %), total
sugar (2.90 %), petiole length (2.72 %),
diameter of tuber (2.65 %), internode length
(1.95 %), weight of tuber (1.02 %), stem girth
(1.07 %), tuber yield per vine (0.99 %), total
phenol (0.89 %), number of tuber per vine

PCV
21.02
17.41
12.76
17.15
16.84
13.31
16.44
17.38
16.13
14.83
19.20
25.15
38.17
15.09
29.40
8.78
20.28
5.71
18.41
20.61
1.29
10.51

ECV
6.82
6.75
6.77
8.93
6.75
9.06
6.98
6.72
6.81
7.10
7.06
9.47
6.73
6.83
6.84
3.73
1.18
2.10
0.96
4.23
1.03
3.87

h2
89.48
84.95
71.85
72.89
83.95
53.66
81.99
85.03
82.16
77.09
86.47
85.84
96.89
79.50
94.59
81.95
99.66
86.42
99.73
95.79
36.05
86.42

GA
7.14
6.44
15.70
0.46
41.23
1.95
95.94
3.03
2.72
6.73
2.65
0.67
1.02
1.07
0.99
8.28
7.53
6.59
3.47
2.90
0.89
6.59

GG
38.74
30.46
18.89
25.76
29.12
14.72
27.77
30.44
27.29
23.55
34.21
44.47
76.18
24.72
57.28
14.82
41.63
10.17
37.81
40.67
0.96
18.70

(0.67 %) and number of sprouts per seed tuber
(0.46 %).
High heritability with high genetic advance
(81.99 %, 95.94 %) recorded for vine length
at harvest and 83.95 %, 41.23 % for vine
length 45 DAE. Moderate heritability with
moderate genetic advance (71.85 %, 15.70 %)
revealed by number of leaves.
The present experimental material exhibited a
wide range of variation for high values of
genotypic and phenotypic coefficient of
variations were recorded for traits viz.,
number of tuber per vine, weight of tuber,
tuber yield per vine, ascorbic acid and total
sugar. The findings of these characters were
supported by number of root tuber per vine
(Badu et al., 2017) in sweet potato, weight of
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corm (Yadav et al., 2007) in colocasia, tuber
yield per plant (Ramachandra and Srinivasa,
2017) in potato. The present research work
reveal that phenotypic coefficient of variation
is higher than genotypic coefficient of
variation for all the characters indicating
influence of environment. The findings are
supported by Nwankwo and Bassey (2013);
Alam et al., (2014) in greater yam, Ntui et al.,
(2006); Ram prasad et al., (2018)in cassava,
Anshebo et al., (2004); Sharavati et al.,
(2018) in sweet potato, Polamuri et al.,
(2013); Tripura et al., (2016) in potato.
High heritability was recorded for most of
traits. The highest heritability recorded for
TSS followed by viz., ascorbic acid, weight of
tuber, total sugar, tuber yield per vine, days to
emergence, diameter of tuber, dry matter and
moisture, number of tuber, leaf width, first
leaf emergence, vine length 45 DAE, petiole
length, vine length at harvest and starch
content. Moderate heritability were recorded
for stem girth, tuber length, number of sprouts
per seed tuber, number of leaves and internode length. Low heritability recorded for
total phenol. The findings of these characters
are supported by dry matter(Mukherjee et al.,
2016) in taro; vine length (Anshebo et al.,
2004) in sweet potato; weight of tuber/plant,
single tuber weight, tuber breadth and tuber
number (Tripura et al., 2016) in potato; starch
content, days taken for sprouting (Ram prasad
et al., 2018) in elephant foot yam. The
findings are contradictory for days to
sprouting and length of corms, showing
moderate heritability Kumar et al., (2017).
Higher values of expected genetic advance
showed by vine length at harvest and vine
length 45 DAE. The finding was supported by
Mulualem and Michael (2013) for yam.
Moderate genetic advance recorded for
number of leaves. Remaining traits exhibited
low values viz., days to emergence, tuber
length, dry matter and moisture, first leaf

emergence, leaf width, petiole length,
diameter of tuber, internode length, weight of
tuber, stem girth, tuber yield per vine, number
of tuber per vine and number of sprouts per
seed tuber.
Availability of high GCV & PCV shows
presence of sufficient genetic variability for
evaluated traits. This indicates that there is an
ample scope of selection in the present gene
pool for yield and its components. The
presence of large amount of variability might
be due to diverse source of materials taken as
well as environmental influence affecting the
phenotype. Selection would be ineffective due
to low expected gain or improvement in the
next generation by these traits. Crop
improvement depends on the magnitude of
genetic variability and the extent to which the
desirable characters are heritable. Heritability
and genetic advance, when calculated
together, would prove more useful in
predicting the resultant effect of selection on
phenotypic expression, without genetic
advance the estimation of heritability will not
be of practical value and emphasized the
concurrent use of genetic advance along with
heritability. Therefore, priority should be
given to those traits which showed higher
estimates of genetic advance as percent mean
while deciding selection strategies and
selection based on these characters may be
useful in realizing better gain by selection.
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