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Abstract
The present investigation was undertaken at Student Instructional Farm, Department of Genetics
and Plant Breeding, Chandra Shekhar Azad University of Agriculture & Technology, Kanpur
during Rabi. The maximum days of flowering (104.698) was reported in the replication of B2S
while plant height was recorded maximum in the replication of F2S vs F2S (8339.8 cm). Overall,
maximum oil content was estimated in the replication of F1S vs F2 S with 2157.6%.
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Introduction

Linseed (Linum usitatissimum L.) is one
of the most important Rabi oilseed crop after
rapeseed and mustard. It originated in
Mediterranean and the south-west Asian
regions (Vavilov 1935). Linseed is an annual
herbaceous self-pollinated crop but insects
cause 1-2 per cent of natural crossing. It
belongs to the order Malpighiales, genus Linum
and family Linaceae having chromosome no.
2n=30. Among different species of Linaceae
family. Linum usitatissimum is the only species
which has economic values. Every part of the
linseed plant is utilized either directly or after
processing. It is used as food (dietary fibres and
micronutrients), feed (oilcakes) and contains
medicinal properties like antioxidant,
phytoestrogen and anti-cancerous (Toure &
Xueming 2010). It is the richest source of
vegetarian Omega-3 fatty acid and good source
of protein, dietary fiber, lignin, flax-fiber and
essential micronutrients. Linseed contains 33-
45% oil, and its major important use in agro-
based industries in the manufacturing of paint
and varnish and other products. It has high
unsaturated fatty acids, especially linoleic acid

(Khan et al. 2010). Due to the presence of
mucilage fibres, linseed is also ingested for
laxative properties. Also its high linolenic acid
content has made it an important ingredient for
manufacture of paints, varnish, oil- cloth,
printing ink, stains, polymer linoleum
(Rowland 1998). Although India ranks third in
the world, productivity is low as the crop is
generally grown as rain fed and area under
linseed cultivation is continuously declining in
the country.

The linseed crop has maintained its
increasing trend in productivity while the area
registered shows the declining trend resulting
in stagnant production. Poor yield of linseed
crop is attributed to non-availability of
improved cultivars to suit the diverse agro
climatic conditions. Hence, development of
high yielding cultivars becomes the top most
priority to overcome the poor yield levels
(Lealaavathi & Mogli 2018).

Therefore, knowledge of the extent and
pattern of variability, particularly of genetic
variability present in a population of a given
crop is essential for further improvement of the
crop. Similarly, information on the extent and
nature of interrelationship among characters
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help in formulating efficient scheme of multiple trait selection. Besides this, knowledge
of the naturally occurring diversity in a
population helps to identify diverse groups of
genotypes that can be used for hybridization
program. In India, the information on these
aspects in linseed is very limited. Therefore,
there is a need to gain information on
phenotypic and genotypic variances as well as
heritability and inter relationships of yield and
yield related traits among linseed genotypes.

Genetic variability studies offer better
scope for selection and help in development of
high yielding varieties. The magnitude of
heritable variation in the traits studied has
immense value in understanding the potential
of the genotype for further breeding
programme. Assessment of variability for yield
and its component characters becomes
absolutely essential before planning for an
appropriate breeding strategy for genetic
improvement.
Materials and Methods

The present investigation was
undertaken at Student Instructional Farm,
Department of Genetics and Plant Breeding,
Chandra Shekhar Azad University of
Agriculture & Technology, Kanpur during
Rabi. The standard week wise meteorological
data for the period of this investigation
recorded at the Meteorological Observatory,
CSAUA&T, Kanpur. In this experiment out of
thirty-six, each genotype was grown in 3 m
long plot with plant to plant distance was
maintained at 10 cm in Randomized Block
Design (RBD) with three replications during
Rabi season. The analysis of variance for
individual characters and for the character pairs
respectively, were carried out using the mean
values of each plot following the method given
by Panse & Sukhatme (1985). The genotypic
coefficient of variation (GCV) and phenotypic
coefficient of variation (PCV) were computed,
following Burton (1952) method. Heritability
in broad sense h² (broad sense) was calculated
as a ratio of genotypic variance to phenotypic
variance (Allard 1960). The expected genetic

advance under selection for the different
characters was estimated as suggested by
Johnson & Comstock (1955).
Results and Discussion

The ultimate objective of most
of the plant breeding programmes is to develop
high yielding genotypes better than existing
ones through the manipulation of genetic
constellation. Linseed (Linum usitatissimum L.)
is an important Rabi oilseed crop grown in
India and in other developing countries of the
world. Looking to the above aspects, the
present investigation was undertaken subject to
different genetically studies viz., genetic
variability, heritability and genetic advance.
The results obtained from the present
investigation are discussed below.

The analysis of variance indicated that
the highly significant mean differences were
observed for all the ten characters under study
viz., days to 50% flowering, days to maturity,
plant height (cm), number of primary branches
per plant, number of capsules per plant, number
of seeds per capsule, 1000 seed weight (g), oil
content (%), iodine value and seed yield per
plant (g) (Table 1), these studies supported by
Bindra & Paul (2016). This indicates that
substantial variability was present in the linseed
accessions selected for study and were suitable
for further genetic and selection parameters.

In the present investigation heritability
was computed in F1 and F2 generation. High
estimates of heritability were obtained for all
the characters in F1 and F2 generations except
iodine value in F2 that showed medium
heritability. In order to ascertain the relative
merit of different attributes, genetic advance in
per cent of mean was calculated for all the ten
characters, the range of estimates for various
characters in per cent over mean varied from
1.533 to 19.776 heights respectively (Table 2).
Characters plant height, number of capsules per
plant, number of primary branches per plant,
number of secondary branches per plant and
seed yield per plant were observed with
moderate value of genetic advance in per cent
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of mean, whereas, iodine value, days to
maturity, 1000-seed weight, oil content and
days to flower exhibited low value of genetic
advance in F1 generation. In F2 generation,
characters plant height, number of primary
branches per plant, seed yield per plant, number
of secondary branch per plant, number of
capsules per plant and days to flower showed
moderate genetic advance in per cent of mean.
The low value of genetic advance over mean
was exhibited by ten characters viz. iodine

value, days to maturity, oil content and 1000-
seed weight. Similarly the results of heritability
coupled with genetic advance in per cent of
mean showed that characters plant height,
number of capsules per plant, number of
primary branch per plant, number of secondary
branch per plant and seed yields per plant
exhibited high heritability with moderate
genetic advance. Rest of that character showed
high heritability with low genetic advance in
both F1 and F2 generations.

Table 1 Analysis of variance (ANOVA) for ten characters in Linseed

Source of
variation

d.
f.

Days
to
flower

Plant
Heigh
t (cm)

No of
primary
branches/pla
nt

No of
secondary
branches/pla
nt

No of
capsules/pla
nt

Days to
maturity

1000
Seed
weigh
t

Seed
yield/pla
nt

Oil
content
(%)

Iodin
e
value

Replicatio
ns

2 0.219 16.4 0612 23.93 53.01 9.91 0.114 0.129 7.27 20.47

Treatments 65 6.628 567.4 3.35 2590.29 1560.01 187.81 0.718 6.628 12.43 42.51
Parents 5 147.04

9
775.5 5.34 669.25 3864.30 94.97 0.873 9.609 24.40 58.46

F1S 14 71.233 342.8 3.15 338.07 858.23 38.14 0.829 6.737 12.08 35.65
F2S 14 62.580 498.5 3.42 332.07 1061.26 58.66 0.743 5.376 11.30 75.55
B1S 14 40.189 331.5 4.01 664.35 6407.17 3476.58 3.959 3.926 212.14 5446.

1
B2S 14 104.69

8
1010.
8

4.13 800.76 6900.00 3731.46 3.938 4.095 260.63 5394.
7

Parent vs
crosses

1 22.419 3619.
5

11.17 1668.83 13618.96 11204.3
9

23.08 22.42 805.54 1769
1.2

Fs vs back
crosses

1 41.082 1895.
5

16.20 1922.45 13166.03 6981.64 14.26 41.08 470.05 1209.
7

F1s vs F2s 1 104.52
1

8339.
8

50.38 7441.75 57631.84 28461.2
2

60.98 104.52 2157.6
2

4358.
1

B1s vs B2s 1 1.753 186.2 0.18 84.76 102.82 170.68 0.133 1.753 0.40 5.823
Error 13

0
0.003 0.51 0.02 0.73 7.72 1.029 0.001 0.003 0.073 1.424
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Table 2 Estimation of Heritability, genetic advance and genetic advance in percent of mean for the
ten characters in Linseed

Characters Heritability Genetic advance Population mean Genetic advance in %
of mean

F1 F2 F1 F2 F1 F2 F1 F2
Days to flower 72.87 95.33 6.10 7.02 66.72 67.09 9.14 10.46
Plant height 81.01 95.58 14.88 16.18 75.73 75.67 19.78 21.38
No. of primary
branches/plant

53.73 73.58 1.00 1.17 5.73 5.58 17.45 21.00

No. of secondary
branches/plant

62.84 79.04 12.15 13.66 71.61 72.10 17.09 18.94

No. of capsules/plant 95.63 74.85 36.02 31.84 191.52 186.01 19.37 17.12
Days to maturity 78.93 81.68 6.47 6.55 138.27 138.38 4.68 4.73
1000-seed weight 42.59 91.25 0.36 0.53 6.36 6.34 5.72 8.39
Seed yield/plant 47.59 82.54 1.27 1.67 8.37 8.43 15.19 19.84
Oil content 71.66 83.42 2.49 2.67 38.03 38.01 6.54 7.03
Iodine value 35.40 23.27 2.62 2.00 170.89 171.09 1.53 1.17

Conclusion
From the above study, the analysis of

variance for various traits in the investigation
revealed statistically significant differences
among all the genotypes, indicating substantial
genetic variability. A wide range of variability
was particularly observed in important yield

and yield-related traits such as Days to 50%
flowering, Days to maturity, Plant height,
Number of primary branches per plant, Number
of capsules per plant, Number of seeds per
capsule, 1000 Seed weight, Oil content, iodine
value and Seed yield per Plant.
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