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Thirty Desmodium gangeticum (L.) DC. accessions were evaluated for genetic variability,
heritability and genetic advance for four yield attributing traits collected from different
parts of India. The analysis of variance for mean squares for different characters was found
to be highly significant for most of the characters under study except for lamina width,
petiole length and internode length. Parameters of variability studies such as genotypic
coefficient of variation, phenotypic coefficient of variation, heritability (broad sense) and
expected genetic advance over mean were calculated and the data indicated that ample
amount of variability exists in the available germplasm lines. High genotypic coefficient of
variation was exhibited by pod fresh weight (70.24%), stem fresh weight (67.68%), leaf
fresh weight (67.34%), stem dry weight (66.92%) and leaf dry weight (64.24%). Higher
heritability was recorded by various characters like plant height (93.12%), tip height
(85.65%), root girth (84.54%), stem girth (84.15%) and pod fresh weight (78.21%). High
genetic advance was recorded in stem fresh weight (15.77%), stem dry weight (15.66%),
leaf fresh weight (15.36%), leaf dry weight (14.75%) and tip height (14.03%). Thus, these
germplasm lines could be utilized to improve root fresh weight, root dry weight and related
characters in future breeding programme.

Introduction

Desmodium is a genus in the flowering plant
family Fabaceae, which is sometimes also
called as tick-trefoil, tick clover or beggar
lice. Desmodium is a perennial or annual
herbs or shrubs found throughout tropical and
subtropical regions (Chopra et al., 1956).
About 38 species of Desmodium occur in
India, of which several are considered
medicinally important (Chopra et al., 1956;
Nadkarni, 1976). Among the medicinal
species of  Desmodium,  Desmodium
gangeticum (L.) DC also commonly referred
as Shalaparni is one of the most valued of ten

drugs that constitutes the ayurvedic
preparation ‘dasamoola’. Besides
dasamoolarishta, this species is used in the
composition of several important ayurvedic
formulations such aschyavanaprasam and
dhanvantharamtailam. D. gangeticum (L.) DC
is an effective cardio tonic with diuretic and
laxative actions. It is employed as a nervine
tonic (Kirtikar and Basu, 1975). It is effective
in overcoming burning sensation, fever,
dysentery, thirst and vomiting and calms
difficulty in breathing. It is also effective in
curing hazy vision. Roots are mainly used in
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ayurvedic preparations which contain the
pterocarpenoids, gangetin, gangetinin and
desmodin. Roots have antipyretic,
expectorant, alterative and diuretic properties.
Aerial parts contain tryptamine derivatives.
The alkaloids from aerial parts have
hypotensive and anticholinesterase activity
and act as stimulant of central nervous system
(lwu et al., 1992).

The variability in plant population is the
prerequisite for improvement in any breeding
programme (Kumar et al., 2013). A detailed
understanding of genetic variability and other
related parameters like heritability and genetic
advance are important to study yield and yield
attributing characters. The vyield being a
complex character with low heritability is
influenced by number of factors inherent both
in plant as well as in the environment in
which plant grows. Therefore, selection for
such characters based on phenotypic
expression is likely to be less efficient. Under
such circumstances, the breeder has to modify
the direction of selection considering the
relative  influence of different yield
contributing characters on yield. The
knowledge of association among the different
components of yield is crucial for designing
an effective plant breeding programme
through selection and for simultaneous
improvement of yield components. Therefore,
such information can be obtained from
genotypic and  phenotypic  correlation
coefficients between vyield and yield
contributing  characters  (Singh,  2005).
Therefore, the proposed study aims to utilize
the existing germplasm lines to improve root
fresh weight, root dry weight and related
characters in future breeding programme.

Materials and Methods
The material used for the present study

comprised of 30 germplasm accessions of D.
gangeticum (L.) DC. collected from different
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states of India such as Gujarat, Kerala,
Rajasthan, Andhra Pradesh and Tamil Nadu
through forest explorations. The present study
on genetic variability in D. gangeticum (L.)
DC. was carried out during late kharif2009 to
2011 at the Directorate of Medicinal and
Aromatic Plants Research (DMAPR), Indian
Council of Agricultural Research (ICAR),
Boriavi, Anand. The research institute lies in
latitude of 22.5° and longitude 73.0° and has
average rainfall 800 mm, maximum and
minimum temperature ranges between 42° to
12.7° C. The experimental design was
randomised complete block design with three
replications and 30 germplasm lines as
treatments. Plot size was single row of 6
meter length with spacing of 45x45 cm?. The
magnitudes of GCV, PCV, heritability and
expected genetic advance were estimated by
formula given by Burton (1952). The
observations were recorded for plant height
(cm), tip height (cm), stem girth (mm), root
girth (mm), root height (cm), root branch,
number of primary branches (PB) plant™,
number of secondary branches (SB) plant™,
number of leaves plant®, number of
inflorescence plant™, length of inflorescence,
number of inflorescence plant®, length of
inflorescence, plant weight (g), root fresh
weight plant™ (g), root dry weight plant™ (g),
stem fresh weight plant™ (g), stem dry weight
plant® (g), leaf fresh weight plant™ (g), leaf
dry weight plant™(g), leaf area plant™(cm?),
pod fresh weight plant?(g), lamina width
(cm), lamina length (cm),petiole length (cm)
and internode length (cm).

Results and Discussion

The magnitude of genetic variability present
in the germplasm determines the success of
the breeding program for crop improvement.
It is important to maintain variability in the
population in order to bring the genetic
improvement in the characters of economic
importance. Variability in the population can
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only be introduced by using genetically
diverse germplasm lines. It is also important
to assess the existing genetic variability in the
material in order to exploit it for crop
improvement (Sharma et al., 2014). In the
present study, the variability parameters like
genotypic coefficients of variation (GCV),
phenotypic coefficient of variation (PCV),
heritability estimates in broad sense (h%) and
expected genetic advance were estimated for
24 characters and results obtained have been
presented in table 1 and 2 discussed as under.
variance for different

Analysis  of

characters

The analysis of variance for mean squares for
different characters was found to be highly
significant for all the characters under study
except for lamina width, petiole length and
internode length. The data indicated that
ample amount of variability exists in the
germplasm lines. The ANOVA for different
characters are presented in table 1.

Components of variances

The GCV, PCV, heritability and expected
genetic advance was estimated by formula
given by Burton (1952). The genotypic
coefficient of variation, heritability (broad
sense) and expected genetic advance over
mean are presented in table 2.

Genotypic coefficient of variation (GCV)

The data for 24 different characters was
subjected to statistical analysis for genetic
variability and genotypic coefficient of
variation was estimated, which ranged from
17.10% (internode and petiole length) to
70.24% (pod fresh weight). Moderate to high
genotypic coefficient of variation was
exhibited by stem fresh weight (67.68%), leaf
fresh weight (67.34%), stem dry weight
(66.92%), leaf dry weight (64.24%), tip
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height (50.12%), number of inflorescence
(49.60%), root dry weight (49.44%), plant
height (48.90%) and root fresh weight
(45.62%).The characters lamina length, root
height, length of inflorescence, lamina width
and root girth recorded comparatively low
GCV values.

Phenotypic coefficient of variation (PCV)

The magnitude of phenotypic coefficient of
variation was higher than genotypic
coefficient of variation for all the characters
under study. Maximum phenotypic coefficient
of variation was exhibited by number of
inflorescence i.e. 90.21% while lowest PCV
value was observed in petiole length
(19.80%). High PCV values were recorded by
leaf fresh weight (81.55%) followed by leaf
dry weight (80.22%), pod fresh weight
(79.42%), stem fresh weight (78.18%) and
stem dry weight (77.52%). Moderate
magnitude of phenotypic coefficient of
variation expressed by plant weight (63.53%),
root dry weight (60.94%), root fresh weight
(60.51%), number of leaves (56.48%), tip
height (54.16%) and secondary branches
(50.36%), while root height, lamina length,
lamina width, length of inflorescence, root
girth  and internode length exhibited
comparatively low PCV values.

Heritability (h?)

Broad sense heritability was estimated from
GCV and PCV values. It is observed that
heritability ranged from 30.23% for number
of inflorescence to 96.03% for leaf area. High
heritability was recorded by plant height
(93.12%), tip height (85.65%), root girth
(84.54%), stem girth (84.15%), pod fresh
weight (78.21%), lamina width (76.90%),
petiole length (74.60%), stem fresh weight
(74.93%), stem dry weight (74.53%), root
height (74.09%), lamina length (72.10), and
root branch (72.17%).
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Table.1 Analysis of variance for different characters of Desmodium gangeticum(L.) DC

Source of
. Mean sum of squares
variation
Plant Ti Stem Root Root . Length of
Characters  D.F  height heigpht girth girth  length Root - Primary  Secondary No of No of Inflor%scenc Plant
branch  Branch Branch Leaves Inflorescence weight
(cm) (cm) (mm) (mm) (cm) e
Replication 2 15.47 27.93 9.97 8.36 75.55 5.62 5.41 88.41 127447.68 27925.03 47.23 149006.33
Germplasm 29 464158  189.76  20.46* 5.81* 57.99*  81.85* 3.80* 11.17* 39581.36* 4684.71* 67.15* 44834.42*
Error 58 111.54 10.03 1.21 0.33 6.05 9.32 0.58 2.69 9274.65 2036.52 9.01 8361.04
Source of
e Mean sum of squares
variation
Characters D.F Eg:; Ifj?gt Stem fresh Stem dry Leaf fresh Leafdry  Leafarea Pod fresh Lamina  Lamina Petiole  Internode
- - - - 2 . -
weight weight weight weight weight weight (cm?) weight width length length length
Replication 2 78.76 8.19 24123.61 5850.58 6897.58 1456.55 130.23 171.86 0.78 0.85 0.09 0.31
Germplasm 29  330.65*  91.29*  19277.92*  5037.98* 11037.49*  2554.37*  337.21*  471.09* 2.98 6.72* 0.58 1.21
Error 58 66.79 13.47 1933.88 515.08 1485.47 408.38 4.57 40.02 0.27 0.77 0.06 0.48
"p<0.05
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Table.2 Estimates of genetic parameters; GCV, PCV, heritability and expected genetic advance

Sr.  Characters GCV (%) PCV (%)  Heritability  Genetic advance
No. (%) (%) of mean
1 Plant height 30.44 31.55 93.12 11.16
2 Tip height 50.12 54.16 85.65 14.03
3 Stem girth 29.23 31.87 84.15 10.67
4 Root girth 22.45 24.42 84.54 9.36
5 Root height 17.14 19.91 74.09 7.91
6 Root branch 33.58 39.53 72.17 11.00
7 Primary branch (PB) 31.36 38.94 64.83 10.35
8 Secondary branch (SB) 36.04 50.36 51.21 10.46
9 Number of leaves 40.78 56.48 52.13 11.18
10 Number of inflorescence 49.60 90.21 30.23 10.76
11 Length of inflorescence 19.97 24.17 68.25 8.37
12 Plant weight 48.90 63.53 59.25 12.64
13 Root fresh weight 45.62 60.51 56.82 12.08
14 Root dry weight 49.44 60.94 65.82 13.05
15 Stem fresh weight 67.68 78.18 74.93 15.77
16 Stem dry weight 66.92 77.52 74.53 15.66
17 Leaf fresh weight 67.34 81.55 68.18 15.36
18 Leaf dry weight 64.24 80.52 63.65 14.75
19 Leaf area 29.48 30.08 96.03 11.07
20 Pod fresh weight 70.24 79.42 78.21 16.24
21 Lamina width 17.69 20.70 76.90 8.01
22 Lamina length 17.12 20.16 72.10 7.85
23 Petiole length 17.10 19.80 74.60 7.92
24 Internode length 17.10 29.67 33.21 6.47

The moderate heritability was exhibited by
length of inflorescence (68.25%), leaf fresh
weight (68.18%), root dry weight (65.82%),
primary branches (64.83%), leaf dry weight
(63.65%) and plant weight (59.25%). Low
heritability was observed in internode length,
secondary branches and number of leaves
plant™.

Expected genetic advance

Expected genetic advance was estimated over
mean and broad sense heritability. The range
of genetic advance estimated was 6.47% for
internode length to 16.24 % for pod fresh
weight. High genetic advance was recorded in
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stem fresh weight (15.77%), stem dry weight
(15.66%), leaf fresh weight (15.36%), leaf dry
weight (14.75%) and tip height (14.03%).
Moderate magnitude of genetic advance was
observed in root dry weight (13.05%), plant
height (12.64%), root fresh weight (12.08%),
number of leaves (11.18%), plant height
(11.16%) and leaf area (11.07%), lamina
length root height, petiole length and root
girth exhibited comparatively low expected
genetic advance. High estimates of
components of variances and heritability have
also been reported in safflower for several
yield contributing and quality traits by Reddy
(2002) and Mahajan (2007).
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In conclusion, the analysis of different
components of variability studies such as
genotypic coefficient of variation (GCV),
phenotypic coefficient of variation (PCV),
heritability (broad sense) and expected
genetic advance over mean indicated the
existence of ample amount of variability in
the germplasm lines of D. gangeticum (L.)
DC. Thus, these germplasm lines could be
utilized to improve root fresh weight, root dry
weight and related characters in future
breeding programme as roots are mainly used
for the Ayurvedic formulations. Minimum
differences were noted between the GCV and
PCV values with high heritability estimates
which clearly indicates little share of
environmental component of variance. This
suggests negligible influence of environment
on the expression of these characters and
hence, selection for yield could prove
effective and improvement may be possible
through recurrent selection programme.
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