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Genetic parameters for yield improvement in
sesame

Hl D. PADMAJA, T. SHOBHARANI, T. KIRAN BABU, P. MADHUKAR RAO, M.
VENKATAIAH, D. KALPANA, PRAGNA AND S. LAXMAN

SUMMARY : Thisstudy was carried out using seventeen advanced varietal lines during Kharif 2016
at Regional Agricultural Research Station, Polasa, Jagtial, Telangana state. The eval uation of phenotypic
and genotypic co-efficient of variation, heritability and genetic advance as per cent of mean were
calculated for various agronomic characters. High valuesfor phenotypic co-efficient of variation (PCV)
and genotypic co-efficient of variation (GCV) was recorded for seed yield per hectare, number of
capsules per plant and number of branches per plant and hence improvement through selection could
be possible. High heritability combined with high genetic advance was recorded for yield per hectare
followed by number of capsules per plant, daysto 50% flowering. While moderate heritability coupled
with high genetic advance as per cent of mean for number of branches per plant indicating theinfluence
of additive gene action, as such simple selection would likely to be effective for improvement of these
traits. Indicating that selection of these characters would be effective for further breeding purpose.
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Whilein Telangana, it isgrown in an area of
0.18 lakh hectareswith an annual production
0.05 lakh million tonnes and productivity of
278 kg ha?, respectively (Telangana
Agriculture Action Plan, 2014-2015)
(Hemalatha, 2016). Though variations in
climatic and edaphic conditions, effect sesame
yieldsand performance, the mgjor constraints
identified in growing sesamein most countries
areingability inyield, lack of wider adaptability,
drought, non-synchronous maturity, poor stand
establishment, lack of response to fertilizer
application, profuse branching, lack of seed

BACKGROUND AND OBJECTIVES

Sesame is one of the important and
world’s oldest edible oilseed crops. It is the
6" most important oilseed crop grownin India
Sesameoil hashighest antioxidant content and
contains several fatty acidssuch asoleic acid
(43 %), linoleic acid (35%), palmitic acid
(11%) and stearic acid (7%) (Saxena et al.,
2017). Glabally sesameiscultivatedinan area
of 20 1akh hectareswith an annual production
of 8.28 lakh tonnes and productivity of 4055
kg ha' in India (INDIASTAT, 2014-2015).
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retention, low harvest index and susceptibility to insect
pests and pathogens. Genetic diversity in crop plantsis
essential to sustain level of high productivity (Saxena et
al., 2017).

Success of plant breeding depends on the extent of
genetic variability present in the crop. Critical analysis
of genetic variability present in the germplasm of acrop
anditsestimationisapre-requisitefor initiating any crop
improvement programme aswel | as adopting appropriate
sel ection techniques and hel ps breeding of high yielding
and good quality cultivarsthat will increase production.
Heritability indicates the extent of transmissibility of a
character into future generations. It is very difficult to
judge whether observed variability is heritable or non-
heritable. Hence, the knowledge of heritability is also
essential for selection of component traits for yield
improvement. Genetic advance measuresthe difference
between the mean genotypic val ues of selected population
and the original population from which these were
selected. Heritability estimates along with genetic
advanceisnormally more helpful in predicting the genetic
gain under selection than heritability estimates alone.
Estimation of such genetic parameters facilitates the
evaluation of genetic and environmental effectsimportant
in selection. Moreover, estimates of heritability can also
be used to predict genetic advance under selection, so
that the plant breeder can anticipate improvement from
different types and intensities of selection Khadir et al.
(1996). Laurentin and Montilla(2002) and Valarmathi et
al. (2004) reported high degree of variability for various
characterswhich can be utilized to improve seedyieldin
sesame. The present study was carried out to generate
knowledge on heritability and genetic advancein thiscrop.
K egping the above pointsin view, this study wascarried
out for genetic variability in 17 advanced varietal lines
and three checks viz., Swtha, Hima and Rajeshwari of
sesame to asess the variability, heritability and genetic
advance of some quantitative characters.

RESOURCES AND METHODS

Experimental material for the present study
consisted of fourteen advanced varietal lines of sesame
genotypes grown during Kharif 2016 at the Regional
Agricultural Research Station, Polasa, Jagtial, Telangana
statein aRandomized Compl ete Block Design with three
replications. Each plot consisted of tenrows of 3mlength
spaced at 30 cm between rowsand 10 cm between plants.
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Normal recommended cultural practices and plant
protection measures were followed. Ten competitive
plantswere randomly selected for recording biometrical
observationson, daysto 50% flowering, daysto maturity,
plant height, number of branches per planr, number of
capsules per plant, 1000 seed weight and yield per plant.
The data were subjected to statistical analysis. The
phenotypic and genotypic co-efficient of variability was
computed as per Burton, 1952. Heritability in broad sense
was computed by the formulasuggested by Lush (1940).
Genetic advance was worked out as per the formula
given by Johnson et al. (1955).

OBSERVATIONS AND ANALYSIS

In the present study, the genotypic co-efficient of
variation for al the characters studied were |esser than
the phenotypic co-efficient of variation indicating the
effect of the environment. The high magnitude of both
co-efficientswererecorded for traitsviz., seed yield per
hectare, number of branches per plant and number of
capsules per plant showed high PCV and GCV estimates.
Similar findings were reported by Hika et al. (2015);
Mahmoud et al. (2015) and Saxena et al. (2017) for
seedyield per plant and Bharathi et al. (2014); Mahmoud
et al. (2015) and Saxena et al. (2017) for number of
branches per plant. Moderate GCV and PCV exhibited
by days to 50% flowering. This indicates that these
charactersare highly influenced by environmental effect.
Similar findings for Moderate value of genotypic and
phenotypic co-efficient of variation for plant height were
reported by Bharathiet al. (2014); Mahmoud et al.
(2015) and Saxena et al. (2017). The traits, days to
maturity, plant height and 1000-seed weight exhibited low
values for genotypic and phenotypic co-efficients of
variation. The similar findings was reported by Hika et
al. (2015) for days to maturity and 1000-seed weight.
Abate and Mekbib (2015) for plant height it indicates
that low scope of selection for improvement.

Heritability playsavita roleindeciding the suitability
and strategy for selection of a particular character. The
traits under study exhibited high broad sense heritability
(51.40%1t0 99.6%). Heritability in broad sense estimates
were high for daysto maturity followed by daysto 50%
flowering, 1000-seed weight, yie d/ha, number of capsules
per plant and number of branches per plant.Similar
results have been obtained by Alake et al. (2010) for
number of capsules/plant and 1000-seed weight. For
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Table 1 : Mean, range, variability, heritability (broad sense), genetic advance and genetic advance as per cent mean for ten charactersin 17

sesame genotypes

Mean GCV PCV h? (Broad Genetic advance as 5% Genetic advance as
sense) of mean 1% of mean
Days to 50% flowering 43.00 12.71 12.78 98.9 26.04 33.37
Days to maturity 97.00 8.99 9.01 99.6 17.87 23.70
Plant height (cm) 129.66 7.21 10.05 51.4 10.65 13.65
No. of branches per plant 3.00 2543 33.81 56.6 394 50.49
No. of capsules per plant 42.00 28.6 75.1 511 65.45
1000 seed weight (g) 2.70 82 8.46 93.7 16.34 20.94
Seed 575.66 30.96 32.49 90.8 60.76 77.86

Yidd/ha (kg/ha)

number capsules/plant by Thirumalarao et al. (2013);
Vanishree et al. (2013); Bharathi et al. (2014);
Chandramohan (2014) and days to 50% flowering by
Shekhawat et al. (2013) and Mahmoud et al. (2015).
1000 seed weight by Thirumalarao et al. (2013); Ismaila
and Usman (2014) and Tripathi et al. (2013) for daysto
50% flowering.

Genetic advance as per cent of mean (GA) ismore
reliable index for understanding the effectiveness of
selection in improving the traits because it defines the
estimatesthat are derived by involvement of heritability,
phenotypic standard deviation and intensity of selection.
Thus, genetic advance along with heritability provides
clear pictureregarding the effectiveness of selectionfor
improving the plant characters. High heritability
accompanied with high genetic advance recorded for
seed yield/ha, number of capsules per plant and days to
50% flowering indicated | esser influence of environment
in expression of these characters and these characters
are controlled by additive gene effect, hence, amenable
for simple selection. Similar results have been reported
by Gangadhara et al. (2012) and Thirumalarao et al.
(2013) exhibiting high genetic advance for number of
branches per plant and number of capsules per plant.
M oderate heritability with moderate genetic advance as
per cent of mean was recorded for plant height indicated
lesser influence of environment in expression of this
character. Similar results were reported by Thripathi et
al. (2013) and Bharathi et al. (2014). Whereas, number
of branches per plant recorded moderate heritability along
with high genetic advance expresses as per cent of mean,
whichindicated additive type of gene action controlling
these characters, so selection might be useful. These
results are similar with the findings of Pathak and Dixit
(1992) and Menzir (2012).

High estimates of heritability along with moderate
genetic advance were observed for daysto maturity and
1000-seed weight. These results are similar with the
findings of Gangadhara et al. (2012) and Vanishree and
Goudappagoudar Banakar (2013) for days to maturity
and Thirumalarao et al. (2013) and Ismaila and Usman
(2014) for 1000-seed weight. Hence, there is a good
scope of improvement for this trait through simple
selection. While, plant height recorded moderate
heritability along with moderate genetic advance
expresses as per cent of mean, These results are similar
with the findings of Tripathi et al. (2013) and Bharathi
et al. (2014).

Conclusion :

Inthe present study, high heritability, genetic advance
as % mean were recorded for number of number of
capsules per plant, yield per hectare and days to 50%
flowering. While, high PCV and GCV recorded for seed
yield per plant, number of capsulesper plant and number
of branches per plant thischaracter could berelied upon
for selection. Selection of such genotypes based on
various quantitative yield attributes leads to genetic
improvement in sesame especially for seed yield. In
future, such traits may be considered for the devel opment
of highyielding varieties of sesame.

Authors’ affiliations :

T. SHOBHARANI AND D. KALPANA, Department of Genetics and
Plant Breeding, Agricultural College, Polasa, JAGTIAL (TELANGANA)

T. KIRAN BABU, P. MADHUKAR RAO, M. VENKATAIAH,
PRAGNA AND S. LAXMAN, Regional Agricultural Research Station,
Polasa, JAGTIAL (TELANGANA) INDIA

Agric. Update, 12 (TECHSEAR-7) 2017 : 1961-1964 [ 1963

Hind Agricultural Research and Training Institute



D. PADMAJA, T. SHOBHARANI, T. KIRAN BABU, P. MADHUKAR RAO, M. VENKATAIAH, D. KALPANA, PRAGNA AND S. LAXMAN

REFERENCES

Abate, M. and Mekbib, F. (2015). Study on genetic divergence
in low-altitude sesame (Sesamum indicum L.) germplasm of
Ethiopia based on agro morphological traits. J. Adv. Sudies
Agric., Biol. & Environ. i, 2(3): 78-90.

Alake, C.O., Ayo-Vaughan, M.A. and Ajani, O.0. (2010).
Estimate of variability for yield and its charactersin Nigerian
sesame (Sesamum indicum L.) genotypes. J. Agric. ci. &
Environ. 2277 - 2755.

Bharathi, D., Thirumalarao, V., Chandramohan, Y., Bhadru, D.
and Venkanna, V. (2014). Genetic variability studiesin sesame
(Sesamumindicum L.). Internat. J. Appl. Biol. & Pharmaceu.
Technol., 5(4): 31-33.

Burton, G.W. (1952). Quantitativeinheritancein grasses Proc.
6th Grasdand Congr., 1 : 356-363.

Chandramohan, Y. (2011). Genetic variability and character
association studies in sesame (Sesamum indicum L.). Crop
Res., 42(1, 2& 3) : 259-262.

Gangadhara, K., Chandra, P, Bharamargj, B., Shadakshari, T.V.,
Yathish, K.R. and Rgjesh, A.M. (2012). Genetic divergence,
genetic advance and heritability in sesame (Sesamum indicum
L.). Bioinfolet, 9(4) : 457-462.

Hika, G., Geleta, N. and Jaleta, Z. (2015). Genetic variability,
heritability and genetic advance for the phenotypic traits in

sesame (Sesamumindicum L.) populationsfrom Ethiopia. i,
Technal. & ArtsRes. J., 4(1): 20-26.

Ismaila, A. and Usman, A. (2014). Genetic variability for yield
and yield components insesame (Sesamum indicum L.).
Internat. J. Sci. & Res., 3(9) : 63-66.

Johnson, H.W., Robinson, H.F. and Comstock, R.E. (1955).

Estimates of genetic and environmental variability in soyabeans.
Agron. J., 47: 314-318.

Mahmoud, M .W.SH., Elezz, A.A. and Hassan, T.H.A. (2015).
Genetic variability, heritability and correlation co-efficients of
yield and its components in sesame. Egypt J. Plant Breeding,
19(4):1101-1116.

Thirumalarao, V., Bharathi, D., Chandramohan, Y., Venkanna,
V. and Bhadru, D. (2013). Genetic variability and association
analysisin sesame (Sesamumindicum L.). Crop Res., 46(1, 2
& 3):122-125.

Tripathi, A., Bisen, R.,Ahirwal, R.P, Paroha, S., Sahu, R. and
Ranganatha, A.R.G. (2013). Study on genetic divergence in
sesame (Sesamum indicum L.) germplasm based on
morphological and quality traits. Bioscan, 8(4): 1387-1391.

Menzir, A. (2012). Phenotypic variability, divergence analysis
and heritability of charactersin sesame (Sesamumindicum L).
Nature & <ci., 10(10): 117- 126.

Pathak, H.C. and Dixit, SK. (1992). Genetic variability and inter-
relationship studiesin black seeded sesame (Sesamumindicum
L.). MadrasAgric. J., 79(1): 94-100.

Soundharya, B. (2016). Genetic diversity studies in sesame
(Sesamum indicum L.) genotypes. M.Sc. Thesis. Professor
Jayashankar Telangana State Agricultural University.

Vanishree, L. and Goudappagoudar Banakar, R.R. (2013).
Analysis of genetic variability foryield and its componentsin
sesame (Sesamumindicum L.). Internat. J. Plant Sci., 8(1): 91-
B

WEBLIOGRAPHY

INDIASTAT (2014-2015). Statistical information. http://
www.indiastat.com

12y

* % % % x Of Excellence % x x x »

Agric. Update, 12 (TECHSEAR-7) 2017 : 1961-1964
Hind Agricultural Research and Training Institute



