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' 'HETEROSIS AND INBREEDING DEPRESSION IN SESAME

R. L SHARMA and B. P. S, CHUHAN®

The parfunnan-::e of F; h'l_.fbnda mvulwng 10 varieties ol sesame was studied to

investigate heterosis. for seed yield and eight other component characters.

The mid-

parent and. better - parent heterosis for seed yield ranged from-16.76 to 105 70 and-

3499 to B0 279, respectively.

The hybrid JT 66-173 x SH 50 and T 12 x 'SH 62

exhibitad the maximum heterosis for seed vyield, the values for which were 105.76

and Ei_ﬂ.z??{-,' respectively,

Tl:IE.‘ heterosis for seed yield appeared to be due to high manifestation of heterosis
for number of capsutearpiam which in turn was due to additive action of number of

primary branches and secondary branches.

Since majority of hyrbids showed inbreed-

ira d_epressiﬂn in Fyt it suggested that the heterosis should be exploited in the F;

jtaelf.

 0il seeds play an important rolz
in agricultural economy of India parti-
cularly at this crucial stage when the
oils are in short supply Among the
differeat oil seed crops grown in the
couritry: sesame (Sesamum indicum L3)
is the third crop. after groundnut and
m_usjtard being . grown extensively.
Though it has high protein (19.3%)
and high proportion of methionine
(3. 4‘}{,) the genetic studies made sO
far to- improve yield. potential ot this
crop -are very limited Sarathe and
Dabral, 1569). In view of high
yields obtained by heterosis breeding
in ~ many  crops like = maize,
sorghum and pearl millet a study was
undertaken to determine the magnitude
ol heterosis in F; and inbreeding de-
pression in .F, in sesame.

MATERIAL AND METHODS

The materials comprised of 1p
varieties viz. ‘N 128,

JT7, ‘Patan 64,

'over the mid and better

T3, 'B. local’} "JT 66-173", T 12,
*SH 50, “N 32" and ‘Sh 62, and their
hybrids crossed in diaiiel, model were
raised in randomized block design with
four replications during kharif season
of 1979. In each replication each entry
was represented by 14 plants raised in
a row of 3.5 m. long, spaced ’iﬂ cm
apart with a plant d:stance of 25 em
Ten plants from each entry were sele-

cted at random in each replication to
record observations on days to flower
number of primary branches, number
of secondary branches, plant height
(cm). .number of capsules/plant, days

to maturity, 1000-seed weight(g), sead

yield (g) and oil percentage. The
perfarmance of Fi in terms of
percentage increase and  decrease

pa'nants was
calculated to express the extent of.
heterosis. The Fs population was
raised in kharif 1981 and the inbree-
ding dEprES:IUI“I was measured as the
deviation of mean performance of F,
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st the mean value of Fi
(pressed in percentage.

. RESULTS AND DISCUSSION

Differences among the parents and
F, hybrids were substantial for the
different characters studied. Table 1%
The performance of some of the
hybrids in Table 2.

Significant heterosis was observed
in both directions in hybrids for all
the characters. Negative - heterosis
over mid-parent for days to flowers,
a desirable character was observed
upto the maximum of (-19.63% in the
cross N 128xSH 62). Tyagi and Singh
(1981) also observed similar negative
heterosis for this _trait ‘upto-12.69%.
Dixit (1976) has however, noted a
considerable delay in flowering in hy-
brids of this crop. It was interesting
to note that the magnitude of 'hete-
osis for days to maturity in desired
—direction was generally very low. In
general, all the hybrids except a few
‘were either late or. mora or less equal in
muturity curation.

In caser of number of primary
‘branches value of 84.76% over the
better parent was recorded for the
bross Patan 64xB. local. The cross
T 12 x SH 50 was found to have the
highest of 240. 00 and 254. 82%' over
the better and mid-parents respectively
for number of secondary branches.

The highest valué of heterosis over
superior parent for plant height recor’

and was.

* various components,

lol. 70 No, 8

ded was 26.81%. The -ﬁegéi{i"@ré‘ "T'H'ete_ _-7'
rosis also indicates the possibility. of
reducing the height in hybrids. Tyagi

and Singh (198 ") also.observed - maxi-
‘mum positive heterosis for p!ant heiaht

of 55.08%.

In addition to the"a'r:im'ré n'i.u‘nﬁsr'

of capsules | plant- and 1 000 - sead
weight are the most mpmtant *,r:eld
contributing characters.
is a complex entity depending upon
the multiplicative interaction 'of its
it wcufd'be inte-
resting to compare the hybrlds with
respect to these components of vyields
also. In‘the present study the mani-
festation of heterosis in Fi over the
superior parent was maximum of 146.

329, for number of capsules | plant

in the hybrid JT 66-173xT 12, For
1,000 seed weight positive and. signi-
ficant heierotic effect over the superior
pafent was observed in 9 ‘hybrids,- the

“highest value of 25:51Y, being recor-

ded for the cross T 21xSH 50. The values
for seed yield/plant ranged frem 7.52
to 26.52 gm in the hybrids. The high-
est heterotic effect- of 60.27 and
105.70%, over the superior and mid-
parent was recorded for thecross T12x
SH 62'and JT 66- 173 x SH 50 respec-
tweiv

‘Since yield.

A

In respect: of . oil” ﬁe'rpgntage, the

extent of heterosis was very low rang-

ing from 18 13'to 44.22 over superior .

parent and -14.88 to_14.08% over mid-
parental va’lua

The above. results 'indicafe that
maxlmum heterosis was. recorded fcn

Values of inbreeding depression m Fg are -not pubHs‘nad {for want of space and are

.available ‘with the author
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number of secondary branches followed
by number of capsules/plant, number
of primary branches and seed yield. The
detailed examination of these crosses
further revealed that the mechanism for
the expression of heterosis was more
or less similar. Hybrid Patan 64 x B.
local ‘which has significant heterosis
for seed yield also showed significant
heterosis for the component characters
like- number of primary branches, and
number capsules/plant. Obviously, the
heterosis for seed yield in this cross
‘seemed to be due to heterotic effects of
the above components of yield. Murty
(1975) Dixit (1976), have also observed
heterosis  in seed yield because of sim-
ultaneous heterosis in a number of yield
components Grafius (1959) has sug-
gested that there may not be any gene
for yiald per se but for the components

15.21, -18.69 and -12.59 precent w.

recorded for seed yield, number of se-
condary branches' number of capsules|
plant, number of primary branches,
plant height, 1,000 seed weight oil per-
centage, days to maturity and days to
flower respectively, This increased
depression may be due to the presence
of non-allelic “interaction of higher
magnitude in the inheritance of these
characters. In some of the crosses

~ though there was significant heterosis,

and as such the yield is an end product

of multiplicative interaction between

yield components, Generally, hybrids

having parents of diverse origin or
having different genetic back ground
showed high heterotic effects., Murty
(1975) has,also emphasized the role of
genetic diversity for high heterotic res-
pose in this crop. Thus, in this popu-
lation, heterosis for yield appeared. to
be mainly due to the number of primary

branches, and number of capsules/plant.’

When inbreeding depression in Fs was
taken into consideration, majority of
the crosses which showed significant
heterosis in Fi also showed proportio-
nately highly significant inbreeding de-
pression in F, for all the characters
The maximnm depression of 70.86,
56.09, 4942, 42.01, 34.34, 2258,
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no marked depression in Fa: was ‘seen,
which indicated that there might be a
high proportion of fixable genes in
them. Since the vigour was not of re-
tentive nature as indicated by - high
percentage of inbreeding depression in
Fs for most of the characters, it should
be exploited in the Fi itself.

We are thankful to Dr. Roshan
Singh, Principal, and Late Dr. S. P.
Singh, Head of Botany, Department,
R..B. S. College, Agra for providing
necessary facilities,
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Table 2 Per cent heterosis of a few best hybrids over mid ‘parent IMP} and the .
better parent (BP) ‘

Characters Crosses Pﬂ;ﬂ;wé?

Days to flower . N 128 ¥ SH B2 -la.ﬁaﬁ* - -Gr".a;:‘.f'r.:
N 32 x SH 62 A5UM 651,

No. of primary branches ~ Patan 64 'x B local 126.12%¢ ﬁa.‘,ra#er
. B.local x T2 067 82 6Ber:

No, of secondary branches T 12 x  SHEO 264.62%% 240 00
T,12° x SH 62 177.09% 155,67+ |

Plant height J 66173 x SHG62 - 3 .35 26 81¥*
) patan 4 x T 13 307t 23 2

Nu'__-:;i In:apsuias_fﬁlanl © JREET3 2z T z _ 149 8o** 146,328
T T 7 x T 13 155 70 1:;‘5.551755
Daya_tq matu_mv JT 7 X .Fatan E& _ -1;_33** ;a_;,-'gw '
| N 128 x SH 62 .9.73%% 524

1000:Seed Weight - T2 x  SH 50 26 1°# -_25-:.,.51'*#
o T3 x  JT 66-173 27549 .23 ss**
Seed yield ' "r.'\z x SH 62 60,36+ £, 7%+
! JT66-173 x - SH 50 105 70% 40 285+

0il paréanigge _ B focal X T 12 ga7es .44.22_;
| | x T 12 14,011 12.36%

Jr .7

© #and **  Significant at 19 and 5% levels respectively.
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