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ABSTRACT

An experiment was conducted during kharif, 2012 to access genetic variability among fifty eight
mungbean genotypes for yield, yield attributes and drought related traits under irrigated and
moisture stress conditions. Analysis of variance revealed that significant differences among the
genotypes for all the characters studied except relative water content. Estimates of phenotypic
co-efficient of variation (PCV) were higher than genotypic co-efficient of variation (GCV) for all
the characters. High to moderate GCV estimates and high heritability coupled with high genetic
advance as per cent of mean were observed for relative injury, number of branches per plant,
number of pods per cluster, specific leaf area, 100 seed weight, plant height, harvest index,
SCMR and seed yield under both irrigated (E;) and moisture stress (E,) condition suggesting that
involvement of additive gene action for these characters. Hence, simple directional selection
could be considered for these characters in the segregating generations to improve seed yield
with drought tolerance.
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INTRODUCTION
Mungbean is one of the important short
duration pulse crops. It is grown over a wide
range of soils throughout the world. Over the
years, systematic breeding efforts have led to
the development of a large number of
improved varieties in this crop. However, its
true yield potential has yet not been achieved
owing to several constraints. One of the major
constraints is its susceptibility to drought.
Occurrence of drought at any stage of the crop

causes considerable yield losses in mungbean.
Due to complex nature of this drought and lack
of appropriate screening techniques, outcomes
achieved have been less. Drought being a
complex trait, its expression depends on action
and interaction of different morphological,
physiological and biochemical traits. So, there
is a need for evaluating genotypes to study
genetic variability of economically important
as well as drought tolerant traits for initiating
breeding programme.
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Realizing the significance of drought on yield
components the present investigation was
undertaken to study the magnitude of genetic
variability and mode of inheritance for yield
and drought related traits on mungbean
genotypes.

MATERIAL AND METHODS
The present investigation was carried out
during kharif, 2012 at the dryland farm of Sri
Venkateswara Agricultural College, Tirupati,
Andhra Pradesh, India, with 58 genotypes of
mungbean including four checks following
Augmented Block Design with six blocks.
Each genotype was grown in single row of
three meters length with a spacing of 30cm
between rows and 10cm between plants. All
fifty eight mungbean genotypes were grown
simultaneously in two water regimes viz.,
irrigated (E;) and moisture stress (E,)
condition. Sufficient irrigation was provided
for one set in field condition whereas moisture
stress was imposed to the crop under rainout
shelter. Rainout shelter was utilized to impose
moisture stress as well as to avoid natural
precipitation. The crop under rainout shelter
was imposed to moisture stress by withholding
irrigation from 42 days after sowing to crop
maturity. This moisture stress treatment was
synchronized with pod development stage of
the crop. Recommended agronomic practices
and plant protection package measures were
followed to raise healthy crop in both the
conditions. Observations were recorded on
randomly selected five plants from each
genotype on plant height (cm), number of
branches per plant, number of clusters per
plant, number of pods per cluster, number of
pods per plant, 100 seed weight (g), harvest
index (%), SCMR (SPAD Chlorophyll Meter
Reading), specific leaf area (cm? g™), relative
water content (%), relative injury (%),
chlorophyll stability index (%) and seed yield
per plant (g) except days to 50% flowering and
days to maturity which were recorded on plot
basis. The genetic parameters were studied by
working out the genotypic and phenotypic
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coefficient of variation?, heritability in broad
sense”® and genetic advance® for all traits.

RESULTS AND DISCUSSION
Analysis of variance revealed existence of
significant differences among the genotypes
for all the characters studied except relative
water content indicating the presence of
sufficient variability in the experimental
material. Range, variance, coefficient of
variation, heritability, genetic advance and
genetic advance as per cent mean for 15
quantitative characters studied are summarized
in Table 1 and presented. The range of the
genotypes generally displayed considerable
differences between the minimal and maximal
values for all the characters evaluated. The
phenotypic variance and genotypic variance
were followed the similar trend of variation
where the maximum variance was observed
for the trait specific leaf area followed by
relative injury, chlorophyll stability index,
SCMR, plant height and relative water content
indicating maximum scope for the selection of
these characters for effective improvement. On
contrary, the lowest variance was recorded for
number of branches per plant under both the
irrigated (E;) and moisture stress (E,)
conditions. However, the estimates of PCV
values were relatively higher than GCV values
in respect of all the characters suggesting the
environmental influence on the expression of
the characters. In contrast, 100 seed weight
and number of pods per plant exhibited
relatively low magnitude of difference
between PCV and GCV indicating less
environmental influence on these characters.
Similar results were also found by Samad and
Lavanya™ for number of pods per plant and
Reddy et al.'*, for 100 seed weight.

Higher estimates of phenotypic and
genotypic  coefficient of variation were
observed for the relative injury and number of
branches per plant under both E; and E,.
However number of pods per cluster and
specific leaf area under E; and 100 seed
weight under E, registered higher estimates of
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phenotypic and genotypic coefficient of
variation in the individual indicating the
presence of ample variation among the
genotypes for these traits. Therefore, simple
selection could be effective for further
improvement of these characters. Higher
estimates of GCV and PCV for number of
branches per plant were reported by Pandiyan
et al.®®, Narasimhulu et al.®, for number of
pods per cluster by Kousar et al.”, for 100 seed
weight by Kousar et al.*, Singh et al.*”, and for
specific leaf area by Prakash et al.™.

Moderate estimates of phenotypic and
genotypic  coefficient of variation were
observed for the trait plant height, pods per
plant, seed yield per plant, harvest index under
both E; and E,, indicate that selection can be
operated in early generations to improve these
characters. These results were in conformity
with Pandey et al.’, Wani et al.’®, Singh et
al."’, for plant height; Kumar et al.’, for seed
yield per plant and Paramesh* for harvest
index. In contrast, 100 seed weight, number of
clusters per plant and chlorophyll stability
index under E; whereas number of clusters per
plant, number of pods per cluster, SCMR,
specific leaf area and chlorophyll stability
index under E, showed moderate estimates of
coefficient of variation. Similar findings were
also obtained by Pandey et al.?, for number of
clusters per plant and for number of pods per
cluster; Wani et al. *®, and Jyothsnanand and
Anuradha® for 100 seed weight. However, low
estimates of co-efficient of variation was
observed for the characters days to maturity
followed by days to 50% flowering and
relative water content in both the conditions
indicating the low range of variation for these
characters in the genotypes, thus offering little
scope for further improvement of these
characters through simple selection. These
results were in consonance with the findings of
Singh et al."” for both days to 50% flowering
and days to maturity.

The amount of genetic variation
considered alone will not be much use to the
breeder unless supplemented with the
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information on heritability along with genetic
advance as per cent of mean, which would be
more reliable and helpful in predicting the gain
under selection than heritability estimate
alone. In the present investigation, high
heritability coupled with high genetic advance
as per cent of mean was recorded for plant
height, number of branches per plant, number
of pods per cluster, number of pods per plant,
100 seed weight, specific leaf area and
relative injury under both E; and E,. In
addition, number of clusters per plant,
chlorophyll stability index, seed yield per plant
under E; and harvest index under E, exhibited
high heritability along with high genetic
advance as per cent of mean. This indicates
the preponderance of additive gene action for
these characters and hence phenotypic
selection would be more effective for these
characters. Similarly, high heritability coupled
with high genetic advance were reported by
Lavanya®, Peerjade et al."?, Shweta'® for plant
height and number of pods per plant;
Lavanya®, Pandey® for number of pods per
cluster and Hozayn et al.? for 100 seed weight;
Paramesh' for relative injury and chlorophyll
stability index; Nandini et al.’, for specific leaf
area.

The character days to 50% flowering
and SCMR exhibited high heritability and
moderate genetic advance under both E; and
E, conditions while relative water content in
E, indicating that these characters were
governed by additive gene effects and may
express consistently in succeeding generations,
leading to greater efficiency of breeding
programme. These findings were in agreement
with Paramesh™ for days to 50% flowering. In
contrast, low heritability coupled with low
genetic advance was reported for relative
water content in irrigated condition (E,)
indicating that this character is governed by
non-additive gene effects and highly
influenced by environmental effects. Hence
direct selection for such characters would be
ineffective.
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Table 1: Estimates of genetic parameters for seed yield, yield attributes and drought tolerant traits under
irrigated (E;) and drought (E;) environments in mungbean
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Range Variance Coefficient of variation Genetic
Envi & (%) Heritability Genetic | advance
nviron R .
S, No. Character Genotypic Phenotypic _ _ (broad advance as per
-ment Max Min 2 2 Genotypic Phenotypic sense) (GA) cent of
(Og) (Cp) (Gev) (PCV) (%) mean
. Days to 50% E 42.00 32.00 5.59 6.69 6.38 6.98 83.56 445 12.01
flowering E, 42.00 31.00 4.82 6.02 6.01 6.72 80.07 4.05 11.08
E; 75.00 62.00 4.38 4.98 3.06 3.27 87.95 4.04 5.92
2. Days to maturity
E; 73.00 59.00 8.68 9.14 448 4.60 94.97 5.91 9.00
E 65.40 32.60 47.10 57.82 14.70 16.29 81.46 12.76 27.33
3. Plant height (cm)
E, 54.00 26.60 31.81 34.68 13.83 14.44 91.72 11.13 27.29
) Number of E 2.60 0.40 0.18 0.24 27.49 3175 75.00 0.76 49.05
branches per plant E 2.40 0.40 0.18 0.2 38,63 40.72 90.00 0.83 75.50
. Number of E; 9.60 4.40 153 2.24 18.05 21.83 68.30 211 30.73
clusters per plant E 7.40 3.20 053 0.95 14.47 19.38 55.79 112 2227
. Number of pods E 5.12 2.58 2.34 2.46 4217 43.24 95.12 3.07 84.73
per cluster E, 3.90 1.52 0.15 0.21 14.16 16.76 71.43 0.67 24.66
E; 31.20 9.00 12.00 17.56 18.69 2261 68.34 5.90 31.82
Number of pods
£ er plant
perp E; 18.20 6.40 6.07 8.27 18.03 21.05 73.40 435 3182
) E; 5.66 2.06 0.45 0.48 18.44 19.04 93.75 1.34 36.78
8 100 seed weight
@ E; 5.52 1.96 0.55 0.58 2151 22.09 94.83 1.49 43.15
Table 1. (Contd).
. Range Variance Coefficient of variation (%) Heritability in Genetic adeZZit(:cas
S. Character Environ Genotypic | Phenotypic ) ) broad sense advance per cent of
No. _ment Max Min 2 2 Genotypic Phenotypic (h%) (GA) o
(O g ) (O p ) (GCV) (PCV) (%)
E; 39.16 21.46 10.70 18.77 10.47 13.86 57.01 5.09 16.28
9. Harvest index (%)
E; 37.73 17.84 13.77 20.23 13.35 16.19 68.07 6.31 22.70
SCMR E; 60.30 33.30 14.82 23.71 8.26 10.44 62.51 6.27 13.45
10. (SPAD chlorophyll
meter readmg) E; 58.60 31.20 26.48 37.4 11.24 13.36 70.80 8.92 19.48
Ly | specific leafarea E; 52579 | 152.13 2398.92 3213.86 22.88 26.48 74.64 87.17 40.72
. 2 -1
(emg™) E, 242.86 123.85 1397.38 1956.43 16.57 19.61 71.42 65.08 28.85
L, | Relative water content E; 88.82 64.87 8.29 37.46 3.60 7.66 22.13 2.79 3.49
(%) E, 83.70 59.12 28.08 55.24 6.93 9.71 50.83 7.78 10.17
E; 69.34 15.03 174.25 178.85 3231 32.74 97.43 26.04 65.71
13. | Relative injury (%)
E, 83.35 18.24 148.66 149.57 26.69 26.77 99.39 25.04 54.82
| crlorophyil stabitty E; 97.00 33,51 156.28 206.89 18.98 21.84 75.54 22.38 33.98
index (%) E, 9457 29.63 95.89 166.48 14.96 19.72 57.60 15.31 23.39
E; 11.52 5.64 1.25 1.96 12.93 16.19 63.78 1.84 21.27
15. | Seed yield per plant (g)
E, 9.60 3.64 0.93 1.65 14.61 19.47 56.36 1.49 22.60
CONCLUSION estimates and high heritability coupled with
Based on genetic parameters it can be high genetic advance as per cent of mean were
concluded that high to moderate GCV observed for relative injury, number of
Copyright © Sept.-Oct., 2018; IJPAB 677
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branches per plant, number of pods per cluster,
specific leaf area, 100 seed weight, plant
height, harvest index and SCMR under both E;
and E, condition indicating that the variation
in the above characters most likely due to
additive gene effects, hence, simple directional
selection may be effective to improve these
characters for both the irrigated and moisture
stress conditions. Further, it was observed that
most of the drought related traits like SCMR,
specific leaf area, relative injury and
chlorophyll stability index exhibiting high to
moderate GCV estimates and high heritability
coupled with high genetic advance as per cent
of mean indicating that there is greater scope
for improvement of drought tolerance ability
traits in mungbean genotypes by direct
selection for these traits. Seed vyield per plant
exhibiting moderate GCV estimates, high
heritability coupled with high genetic advance
as per cent of mean under E; and E, suggesting
that there is a better chance for improving seed
yield for both the irrigated and moisture stress
conditions.

Acknowledgment
First author is grateful to Acharya N.G. Ranga
Agricultural University, Lam, Guntur, Andhra
Pradesh for providing financial assistance
throughout Ph.D programme.

REFERENCES
1. Federer, W.T., Augmented (or hoonuiaku)
designs. Hawaiian Planters Record.

LV(2): 191-208 (1956).

2. Hozayn, M., El-Habbasha, S.F., Abd El-
Lateef, E.M. and Abd El-Monem, A.A.,
Genetic variability in 16 exotic mungbean
genotypes for late sowing under Egyptian
Conditions. Journal of Applied Sciences
Research. 9(1): 643-651 (2013).

3. Jyothsnanand, M. and Anuradha, C.H.,
Genetic variability, correlation and path
analysis for yield and yield components in
mungbean (Vigna radiata Linn. Wilczek).
Journal of Research ANGRAU. 41(3): 31-

39 (2013).
4. Kousar, M., Abrahim, G., Jan, A. and
Singh, K.A., Genetic variability and

Copyright © Sept.-Oct., 2018; IJPAB

Int. J. Pure App. Biosci. 6 (5): 674-679 (2018)

10.

11.

12.

ISSN: 2320 — 7051
correlation studies on vyield and its
components in mungbean (Vigna radiata
(L). Wilczek). Journal of Agronomy. 6(1):
216-218 (2007).

Kumar, S.S., Sudharshnam, A., Kumar,
S.V. and Reddy, N., Variability studies in
greengram (Vigna radiata (L.) wilczek).
Journal of research APAU. 20(3): 154-
156 (1992).

Lavanya, G.R., Evaluation of mungbean
germplasm for genetic diversity. Indian
Journal of Plant Genetic Resources.
19(1): 104-106 (2006).

Nandini, C., Savithramma, D.L. and Babu,
N.N., Genetic variability analysis for
surrogate traits of water efficiency in Fg
recombinant inbred lines of the cross
NRCG12568 x NRCG12326 in Groundnut
(Arachis hypogaea L.). Electronic Journal
of Plant Breeding. 2(4): 555-558 (2011).
Narasimhulu, R., Naidu, N.V., Priya,
M.S., Rajarajeswari, V. and Reddy,
K.H.P., Genetic variability and association
studies for yield attributes in mungbean
(Vigna radiata L. Wilczek). Indian
Journal of Plant Sciences. 2(3):82-86
(2013).

Pandey, M.K., Srivastava, N. and Kole,
C.R., Selection strategy for augementation
of seed yield in mungbean (Vigna radiata
L. wilczek). Legume Research. 30(4):
243-249 (2007).

Pandiyan, M., Subbalakhshmi, B. and
Jebaraj, S., Genetic variability in
Greengram (Vigna radiata (L.) wilczek).
International Journal of Plant Sciences.
1(1): 72-75 (2006).

Paramesh, M., Studies on genetic diversity
and genotype by trait biplot analysis for
yield and drought related traits in
mungbean. M.Sc. (Ag.) Thesis, Acharya

N.G. Ranga Agricultural University,
Hyderabad, India (2014).
Peerajade, D., Kumar, R.L.R.

and Salimath, P.M., Genetic variability
and character association in local green
gram (Vigna radiata (L.) Wilczek.)
genotypes of Karnataka. Environment and
Ecology. 27(1): 165-169 (2009).

678


http://www.cabdirect.org/search.html?q=au%3A%22Dadepeer+Peerajade%22
http://www.cabdirect.org/search.html?q=au%3A%22Ravikumar%2C+R.+L.%22
http://www.cabdirect.org/search.html?q=au%3A%22Salimath%2C+P.+M.%22
http://www.cabdirect.org/search.html?q=do%3A%22Environment+and+Ecology%22
http://www.cabdirect.org/search.html?q=do%3A%22Environment+and+Ecology%22

Govardhan et al
13.

14.

15.

16.

17.

Prakash, M., Elayaraja, R., llayaraja, R.,
Kumar, B.S., Sravanan, K. and Ganesan,
J., Breeding for physiological traits in
greengram (Vigna radiata (L) Wilczek).
Legume Research. 27(3): 205-208 (2004).
Reddy, V.L.N., Reddisekhar, M., Reddy,
K.R. and Reddy, K.H.P., Genetic
variability for yield and its components in
mungbean (Vigna radiata L. Wilczek).
Legume Research. 26(4): 300-302 (2003).
Samad, S.S. and Lavanya, G.R,
Variability studies for yield parameters in
mungbean (Vigna radiata (L.) Wilczek).
Journal of Mahararastra Agricultural
Universities. 30(2): 168-170 (2005).

Shweta, Study of genetic variability and

correlation in mungbean. International
Journal of Plant Sciences. 6(1): 8-10
(2011).

Singh, A., Singh, S.K., Sirohi, A. and
Yadav, R., Genetic variability and
correlation studies in greengram (Vigna

Copyright © Sept.-Oct., 2018; IJPAB

Int. J. Pure App. Biosci. 6 (5): 674-679 (2018)

18.

19.

20.

21.

ISSN: 2320 — 7051
radiaata L. Wilczek). Progressive
Agriculture. 9(1): 59-62 (2009).

Wani, B.A., Marker, S. and Lavanya,
G.R., Genetic variability and character
association for seed vyield and its
components in green gram. (Vigna radiata
L. Wilczek). Journal of Maharashtra
Agricultural Universities. 32(2): 216-219
(2007).

Burton, G.W., Quantitative inheritance in
grass. Proceedings of 6" International
Grassland Congress 1: 277-283 (1952).
Hanson, G.H., Robinson, H.F. and
Comstock, R.E., Biometrical studies of
yield in segregating populations of Korean
Lespedeza. Agronomy Journal. 8: 267-282
(1956).

Johnson, H.W., Robinson, H.F. and
Comstock, R.E., Estimates of genetic and
environment variability in soybeans.
Agronomy Journal. 47: 314-318 (1955).

679



