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Ten diverse linseed parents were crossed in half diallel to estimate the components of genetic variation. It was
revealed that non-additive genetic component contributed to the genetic expression of stem diameter, number of
capsules per plant, number of tillers per plant, fibre strength and fibre fineness in both F| and F, generations. Some
of the traits, viz., days to flower, plant height, technical plant height, days to maturity and fibre yield per plot
displayed over dominance in the F, generation, while days to maturity and fibre yield per plot expressed partial

dominance in the F, generation.
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The component analysis besides providing necessary
information on the type of gene action governing different
traits also determines the nature and magnitude of genetic
variation present in the population and help in planning
efficient breeding methodology. Various Crop-breeding
programmes are generally targeted to increase the
productivity which requires consideration not only of yield
but also of their components that have a direct or indirect
bearing on economic yield. Breeders often select directly
for seed and fibre yield to achieve yield improvement in
linseed. The present study was, therefore, undertaken with
the objective to estimate the components of genetic
variation for yield traits of linseed.

Ten parents of linseed having diverse geographical
origin, viz., Shubhra (Mukta x K2), Garima (T-126 x
Neelum), Shekhar (Laxmi-27 x Ec1387), Janaki (New
River x LC-216), J-23 (EC 9882 x Heera), T 397 (T 491
x T-1193-1), Gaurav (Selection 3 x EC-152), Belinca
(Exotic Collection, Netherlands), Rasmi (Gaurav x
Janaki), Nagarkot (New River x LC-216) were crossed
in all possible combinations excluding reciprocals at
Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur, during rabi 2002. The 45 F s, 45
F.s and 10 parents were sown in a randomized block
design with three replications having 10 m?plot size. Each
plot had 6 rows of 5 m length with row to row distance of
30 cm. The observations were recorded for 13 traits, viz.,
days to flower, plant height (cm), technical plant height
(cm), days to maturity, stem diameter (mm), number of
capsules per plant, number of tillers per plant, seed yield
per plant (g), oil content (%), fibre lengths (cm), fibre
strength (g/tax), fibre fineness (tax) and fibre yield per
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plot (kg). Components of genetic variation were worked
out by following the approach of Hayman (1958).

The estimates of six genetic parameters, viz., IA), gl,
ﬁ, ﬁ, frand £ along with their related statistics (Comstock
and Robinson, 1948) are presented in Table 1. The mean
value of the degree of dominance (ﬂ/ﬁ)‘l5 indicated over
dominance for eight traits, viz., stem diameter, number
of capsules per plant, number of tillers per plant, seed
yield per plant, oil content, fibre length, fibre strength
and fibre fineness in both F| and F, generations whereas,
days to flower (50%), plant height, technical plant height,
days to maturity and fibre yield per plot were found over
dominance in F, generation only. Days to maturity and
fibre yield per plot expressed partial dominance in the F|
generation and significant h? for the characters also
confirmed the importance of dominance gene action.
Similar findings were in agreement to Swarnkar et al.
(2005) and Polonetskaya er al. (2002) for plant height,
days to flower, number of capsules per plant and number
of tillers per plant. The proportion of genes with positive
and negative effect (QZ/4I¢II) was lesser compared to the
theoretical value (0.25) in both F, and F, generations for
all the characters, indicating that the positive and negative
alleles were distributed in a considerable symmetrical
manner across the parents.

The proportion of dominant and recessive genes was
more than unity for most of the characters in both F and
F, generations, except for fibre length and strength which
showed excess of dominant genes. However, this ratio
was lesser than unity for stem diameter in F| denoting
excess of recessive alleles in the parents.
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Table 1. Estimates of genctic parameters ﬁ, l’l\l, H,, F, h? E and related statistics for 13 characters in 10x10 diallel cross of linseed

Genetic paramcters and Days to 50% Plant height Technical plant height Days to maturity Stem diameter
related statistics flowering
F| F, F, F, F| F, F F, F F,
) 9122 OL0I** 32695%% 32630%% 24530%* 245.12%%  77.64%*  T777¢* 009 0.09
+570 667  +1471  +1983  +862  +10.59 533 4367  +0.11 +0.06
F 2232 7134 2183 12443 40.88*  10374* 1279 51874 <012 0.32
+13.15 3078 +3394 49150  +1990  +48.86  +1230  +1694  +026  +0.29
i, 66.70%* 205.03**  [68.95** 737.07** 149.90%* 379.14**  47.60%* 16229%  [18** 228+
+1213 5680  +31.31 +168.83 #1836  +90.15  +1135 43125 4024  +0.53
i, SL31%* 247.05%%  134.39%* 542.07%%  12638%% 327.18%*  3561%* 11522%*  098** |83+
+1031  +4827 2661 +14349  +1560  +76.6l +965 42656 020 045
72 205 4081** 130  6472*  3337% 3T.A5** 046 1A 028 0.09
+690  +808  +17.81 42401  +1044  +1282  +646  +444  +014  +0.08
E Lo 131 1.62 227 1.83 2.01 0.50 0.37 0.03 0.03
+172 *201 +443 4598 4260  +3.19  +16l +111 4003 +0.02
(H,/D)OS 0.85 1.80 0.72 150 0.78 124 0.78 144 3.56 492
(Hyat) 0.19 021 020 018 021 022 0.19 0.18 021 021
[(4DH,)°5 + F/ 134 1.56 110 1.29 124 141 124 1.60 0.69 2.04
A A
(4DH,)*3 - F]
h2rii, 004 017 0.01 0.12 026 0l 001 019 028 0.05
r -0.45 0.87 088  -0.08 0014 020 0.75 070  -030 0.58

Table 1 contd.

Genetic parameters and No. of capsules/ No. of tillers/ Seed yield/plant Oil content Fibre length
related statistics plant plant :
F F, F| F, F| Fy F, F, F F;

D 50426**  503.52** 038 0.38 0.92%*  093** 153 154 33.76%*  33.74%*
+53.87  +47.85 4020  +024 014  +0.09  +094  +074  +541 2.0

F 49322%%  1083.73**  0.76 129 0.57 0.60 0.55 076 -30.04*  -53.13%*
+12429 422081 4046 4110 031  +039 4218  +343  +1249  +934

1) 718.52%%  2228.89%*  1.82%* 778 145% 470"  11.84**  32.18%*  S55.01**  184.04**
£114.67  +407.41  +042 <204 4029  +0.73 4201 633  +1152  +17.23

i, 513.71%%  158336%*  124%*  S96¥*  120%*  3.65%¢  [138%  2838%  3933%* [27.07**
19745 434625 036 +173  +025  +0.62  +171 4538 4979  +l4.64

h2 117 -0.76 0.49 0.34 1524 090** 197 074 1823** 1967
+6523 #5794 £024  $029  £017 4010  *LI4 2090 655 1245
E 4.43 5.16 0.10 0.10 0.05 0.03 0.08 0.07 0.69 0.71
+1624 41443 +0.06 4007  +0.04 4003  +028 4022  +1.63  +06l
(f,/Des L19 2.10 218 452 126 2.24 2.78 456 128 2.34
(FL/4H,) 0.18 017 017 0.19 021 0.19 0.24 022 018 0.17
((4DH,)05 + F/ 239 3.00 2.68 2.20 1.66 134 114 111 0.48 0.50

(4DH,)*5 - F]

2/, 0.002 0.00 0.39 0.06 126 025 0.17 0.03 0.46 0.15
r 0.59 0.48 0.15 -0.42 -0.51 0.79 041 072 -040 -0.09
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Table 1 contd.

Genetic parameters
and related statistics

Fibre strength

Fibre fineness Fibre yield/ plot

Fy F, Fy F, Fy Fy

D 6.18%* + 199 622%* £ 1.09**  042** 007  041** + 004 031"+ 0.02  031** +001

F -5.76 + 4.59 9.13 £ 504 020 + 017 0224017 002+ 004 017 + 006

i, 36.08%* + 423 7823** £ 931  057** £ 016  LIS**£ 032 017% £ 004 O057** + 01l

fi, 28.14%% + 360  6295%* £ 791  050% + 013 1.09%* + 027 0.14%* + 003 041** % 0.09

h? 5637%% + 241 1932*% £ 132 080% £ 009 007 005 000 £002 001 + 0.02

E 0.81 + 0.60 0.76** + 033 0004002 001 £001 001 £ 001 001 + 0.00
dy/Dos 242 355 117 1.66 075 1.35
(et 0.20 0.20 022 0.24 0.19 0.18
[(4Di1,)°5 + F/ 0.68 0.6 1.53 1.38 1.08 1.50

@DH,°3 - F)

h2/H, 2.00 031 0.17 0.07 0.00 0.01
' -0.76 -0.65 -0.44 021 -0.08 033

r = Correlation coefficient; * Significant at 5 per cent level; ** Significant at 1 per cent level

The estimated ratio of (ﬁ\z/ ﬁ,) was less than unity for
most of the characters in F l'ana F, generations except
seed yield per plant in the F, generation. The characters
having lesser value than unity indicated that at least one
major gene was controlling their inheritance while the
characters displaying values higher than unity were
governed by more than one major gene. The coefficient
of correlation (r) between parental order of dominance
(Wr + Vr) and parental measurement (Yr) was negative
for most of the characters in both F and F, generations.
However, it was positive for days to maturity and number
of capsules per plant. In F| generation, number of tillers
per plant and in F, generation days to flower, stem
diameter, seed yield per plant and fibre yield per plot
showed positive “r” values. The positive value of
indicated that negative genes were dominant for most of
the traits. On the contrary, negative values showed that
positive genes were mostly dominant for expression of
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these traits. The presence of preponderance of non additive
genetic variation for majority of characters may be
exploited in breeding programme of linseed.
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