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ABSTRACT

A field experiment was conducted with five sesame genotypes, two branched, TMV 4 and TMV 5, and three
monostemed / shybranched KS 990837, KS 990813 KS 9908513 and six cross combinations of branched x
monostemed to develop F;, F, BC; and BC, populations. Six generations Py, P,, Fy, Fy, BC; and BC,were raised in
a non replicated trial to estimate the gene effects for branching and some other yield attributing characteristics.
The additive, dominance and duplicate dominance gene effects were found to be important for number of
branches per plant. Additive component was significantly positive for days to first flowering, days to maturity and
plant height in TMV 4 x KS 99037; plant height and number of branches in TMV 5 x KS 990813; days to first
flowering and days to maturity in the cross TMV 5 x KS 99153; indicating the presence of additive gene action.
Additiive x additive fixable gene interaction was also reported in different crosses. In most of the crosses, dupli-
cate epistasis was found to be predominant when compared to complementary epistasis. Thus gene effects for a
given characteristics varied among crosses. Inheritance study using five crosses viz., TMV 4 x KS 99037, TMV 4 x
KS 990813, TMV 5x KS 99037, TMV 5 x KS990813 and TMV 5 x KS99153, showed a monogenic inheritance of
3:1 with simple dominance recessive relationship for branching and monostem / shy branching characteristic, re-
spectively. The cross TMV4 x KS 99153 which showed 15:1 ratio, fitted to the expected ratio of 3:1 for branching :
shybranching respectively of the test cross progenies. This cross also showed duplicate epistasis for the number of
branches per plant in generation mean analysis.
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INTRODUCTION

Sesame (Sesamum indicum L.), is an annual
plant, which is grown under tropical condi-
tions. It is resistant to drought, short in matur-
ity duration and suitable for wide range of
cropping systems. Sesame seed is an important
source of edible oil and is also widely used as a
spice because of its ease of extraction and its
great stability. Though the progress achieved
in sesame in terms of cultivated area and pro-
duction is quite high, its productivity in India
is the lowest when compared to the world aver-
age. With our ever-increasing vegetable oil
needs, it is time for us to take a second look at
this ancient, versatile crop (Lal and Rai,1991).
There is an inherent lacuna in sesame, as ex-
pected yields are not achieved due to poor
population density. The branched varieties
need more space per plant and hence mainte-
nance of population density is very difficult in
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the commercial planting. This also poses seri-
ous problems in the countries where mechani-
cal harvesting is restored. To overcome this
situation, identification of mono stem or shy
branching type of sesame suited to high - den-
sity planting is an important strategy, which
will benefit the farming community by in-
creased net return.

Literature on the inheritance of branching in
sesame is limited. Joshi (1961), and Weiss
(1971 and 1983) reviewed the inheritance of
branching in sesame. Brar and Ahuja (1979)
reported that the branching and non branching
trait are monogenically controlled. Monostem
characteristic is controlled, by recessive genes.
Baydar and Turgut (2000) observed 3: 1 segre-
gation ratio for branching and non-branching
types, respectively. Multiple pathways involv-
ing different yield contributing characteristics
influence the seed yield of sesame. Hence, seed
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yield can also be improved through improve-
ment of yield contributing characteristics such
as days to first flowering, days to maturity,
plant height, number of primary branches,
number of capsules per plant, capsule length,
number of seeds per capsule and 100 seed
weight. To develop high yielding genotypes,
the knowledge of gene action and relative mag-
nitude of additive and non — additive genetic
variance in yield is a pre-requisite to design
efficient breeding programmes. Thus the pre-
sent investigation is an attempt to study the in-
heritance and nature of gene action of branch-
ing and other quantitative characteristics that
are contributing to yield in sesame.

MATERIALS AND METHODS

The experimental material was consisting of
five sesame genotypes viz., two high yielding
branched types, TMV 4 and TMV 5 and three
monostem types, KS 99037, KS 990813 and
KS 990153. Generation mean experiment was
conducted using these five genotypes. Each of
two branching types (TMV 4 and TMV 5)
were crossed to each of three monostem types
(KS 99037, KS 990813 and KS 990153) to get
six combinations viz ., TMV 4 x KS 99037,
TMV 4 x KS 990813, TMV 4 x KS 990513,
TMV 5 x KS 99037, TMV 5 x KS 990813 and
TMV 5 x KS 990513. The F; plants were ran-
domly chosen from each cross and backcrossed
to both the parents to produce BC; (F; x Py)
and BC, (F; x Py) progenies. Fresh crosses
were also made to produce fresh F; seeds. F;
plants were selfed to produce F, generation.
Thus, besides P;and P,, seeds of four genera-
tions viz., F;, F, BC, and BC, were generated in
each cross for generation mean analysis.

A field trial with six generations Py, P,, Fy, F5,
BC,; and BC, was raised during rabi 2005-2006
at the Department of Oilseeds, Tamil Nadu Ag-
ricultural University, Coimbatore. The parents
and F;s were planted in five rows of 5 m
length. The BC; and BC, were planted in 5
rows of 6m length, while the F,sof different
crosses were raised in 10 rows of 6m length.
The inter and intra row spacing was maintained
at 30 x 30 cm. Standard cultivation practices

were followed as per the recommendation.
Seventy five plants from each of parents and
Fs, 100 plants from each of BC1 and BC, gen-
erations and 300 plants from each of F, popula-
tions were randomly selected. Observations
were recorded for all these selected individuals
on days to first flowering, days to maturity,
plant height, number of primary branches,
number of capsules per plant, capsule length,
number of seeds per capsule, 100 seed weight
and seed yield per plant. The concept of gen-
eration mean analysis was developed by Hay-
man (1958) and Jinks and Jones (1958) for the
estimation of genetic components of variation.
Analysis of this technique is based on different
generations of a cross viz., parents, their Fy, F»,
and different backcrosses.  The adequacy of
the data for a simple additive-dominance
model in a generation was first tested utilizing
A, B and C scaling tests of Mather and Jinks
(1971). The results obtained from the scaling
tests were further confirmed by Joint scaling
test as proposed by Cavalli (1952).

Inheritance studies: Six generations viz., Py,
P, F1, F2, BCy, and BC, of the six cross combi-
nations were used to study the mode of inheri-
tance of branching. The individuals were
grouped as branched (> 2 branches) and
monostem / shy branching plants (0 to 2
branches) based on the number of branches per
plant. The goodness of fit to Mendelian segre-
gation ratios of branched and monostem / shy
branched classes in the segregating population
were tested by Chi- Square (c?) test.

RESULTS AND DISCUSSION

Mean performance of six generation for vari-
ous characteristics of different crosses in ses-
ame are presented in Table 1. Among the par-
ents considered in the study, TMV5 recorded
the highest mean values for plant height, num-
ber of branches, number of capsules per plant
and seed yield per plant (Table 1). The parent
KS 99037 recorded the maximum number of
seeds per capsule, while the minimum number
was observed in the parents TMV 5 and TMV
4 with branching.
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Two hybrids viz.,, TMV 4 x KS 990813 and
TMV 4 x KS 99037, exceeded its parents for
number of capsules per plant and TMV 4 X
KS 99037 exceeded its parents for seed yield
per plant and revealed over dominance. All
the crosses exhibited higher number of
branches per plant than that of their respective
parent with lower number of branches. The
hybrid TMV 4 x KS 990813 was early in du-
ration and this hybrid exceeded in plant height
when compared to its parents.

A comparison of the mean of BC; with the
mean of respective Fis revealed that only
three back crosses viz., (TMV4 x KS 99037) x
TMV4, (TMV4 x KS 99153) x TMV4,
(TMV5 x KS 99153) x TMV5 recorded sub-
stantial increase in seed yield. The same back
cross populations also recorded the highest
increase in capsule number per plant. The
comparison of BC, population with F; re-
vealed that one BC, population, (TMV5 x KS
99153) x KS 99153 recorded the highest in-
crease in capsule number and seed vyield per

plant.

Table 1. Mean performance of six generations for various characteristics of different crosses in sesame during

rabi 2005-06 in Coimbatore, India

Cross Generation

Ps P, Fi F, BC, BC;
Days to first flowering
TMV4 x KS99037 51.14' £ 0.22° 48.73 £ 0.47 47.03 £ 0.67 46.97 £0.24 49.6 £0.34 47.92 £ 0.66
TMV4 x KS990813 51.14 £0.22 42.23+0.20 45.31+0.58 48.41+0.23 46.37 £ 0.62 46.59 £ 0.58
TMV4 x KS990153 51.14 £0.22 40.22 £0.25 45.26 +0.70 48.08 £0.41 45.73£0.89 46.00 £ 0.84
TMV5 x KS99037 50.09 £0.18 48.73 £ 0.47 41.96 £ 0.90 46.82 £0.32 43.00 £0.44 44.84 £0.76
TMV5 x KS990813 50.09 +0.18 42.23+0.20 39.95+0.41 41.81+0.34 41,50 +0.58 41.15+ 054
TMV5 x KS990153 50.09 £0.18 40.22 £0.25 4110 +£0.54 42.24 £0.36 48.45+0.72 43.29£0.93
Days to maturity
TMV4 x KS99037 99.71+0.29 95.79+ 0.81 90.83+1.29 93.47+£0.48 98.80 + 0. 56 95.46 +1.25
TMV4 x KS990813 99.71£0.29 84.19+0.43 91.09 £ 1.05 96.0 £0.38 92.83+1.30 93.59+1.19
TMV4 x KS990153 99.71£0.29 80.57 £0.35 9251+1.19 96.22+0.71 91.92+1.52 92.50 + 1.65
TMV5 x KS99037 100.01 +0.23 95.79 + 0.81 84.57 +1.66 93.42 +0.61 86.04 +0.92 90.40 +1.48
TMV5 x KS990813 100.01 £0.23 84.19+0.43 80.12 £ 0.66 84.26 + 0.60 83.27 £1.07 83.62 + 1.06
TMV5 x KS990153 100.01 £0.23 80.57 £0.35 82.94 £ 0.99 84.74 + 0.68 96.73+£1.36 86.71+1.79
Plant height
TMV4 x KS99037 94.35+ 1.57 89.87 +2.50 91.08 + 2.58 90.13+0.90 108.30 £2.95 95.19 + 3.05
TMV4 x KS990813 94.35 + 157 71.41+1.78 103.47 £2.91 96.21+1.17 74.83 +3.07 91.05+2.34
TMV4 x KS990153 94.35 + 157 62.01+1.98 88.57 + 2.55 97.52 + 1.56 106.0 + 3.88 96.61 +4.28
TMV5 x KS99037 106.91+ 1.85 89.87 + 2.50 87.43+3.23 86.45 + 1.55 89.5+2.22 90.66 +3.11
TMV5 x KS990813 106.91 +1.85 71.41+1.78 96.45+1.72 87.25+1.70 81.68 +2.39 69.88 +3.15
TMV5 x KS990153 106.91 + 1.85 62.01+1.98 83.36 + 2.83 82.78 +1.82 94.86 + 3.10 93.48 +4.08
No. of branches
TMV4 x KS99037 4.38+0.15 2.07+0.17 405+0.31 3.99+0.12 4.35+0.41 4.24 +0.40
TMV4 x KS990813 4.38+0.15 2.24+0.15 4,64 +0.32 4.29+0.16 3.72+0.35 3.73+0.27
TMV4 x KS990153 4.38+0.15 1.81+0.15 5.00+0.28 4.95+0.17 4.51+0.40 4.41+0.49
TMV5 x KS99037 5.41+0.20 2.07+0.17 4.27+0.26 3.88+0.14 414+0.21 3.49+0.29
TMV5 x KS990813 5.41+0.20 2.24+0.15 469 +0.24 3.43+0.15 3.59+0.17 2.96 +0.25
TMV5 x KS990153 5.41+0.20 1.81+0.15 4.39+0.29 412 +£0.12 4.69 £0.38 3.72+£0.37
No. capsules per plant
TMV4 x KS99037 65.29 + 3.61 48.96 + 3.44 79.75+5.44 48.86+1.88 104.4 + 6.94 79.81+573
TMV4 x KS990813 65.29 + 3.61 41.63+2.29 81.47 +5.63 68.43 +2.48 62.77 +5.64 72.27 +3.99
TMV4 x KS990153 65.29 + 3.61 47.12+3.22 65.70 + 4.33 62.21+2.94 80.35 + 5.68 65.07 £5.72
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TMV5 x KS99037 77.27 +3.52 48.96 + 3.44 86.70 £ 6.07 60.66 + 2.52 64.66 + 4.42 82.78 +6.31
TMV5 x KS990813 77.27 +3.52 41.63+2.29 63.02 +4.63 64.70 + 2.51 51.79+ 341 54,50 + 5.15
TMV5 x KS990153 77.27 £3.52 47.12+3.22 57.46 £4.31 68.41+3.18 82.59 £ 4.75 88.10 £ 6.54
Capsule length (cm)

TMV4 x KS99037 2.48 £0.03 2.82+£0.03 2.58 £ 0.05 2.62 £0.02 2.67 £ 0.06 2.65 +0.05
TMV4 x KS990813 2.48 £0.03 2.59 £0.03 2.59 +0.04 2.61£0.02 2.60 £ 0.04 2.75+0.05
TMV4 x KS990153 2.48 £0.03 2.70 £0.03 2.45+0.04 2.51+0.02 2.63 = 0.06 2.75+0.04
TMV5 x KS99037 2.50+0.03 2.82+0.03 2.69+0.04 2.62 +0.02 2.65+0.03 2.59+0.04
TMV5 x KS990813 2.50+0.03 2.59+0.03 246 +0.04 2.62 +0.02 2.58 +0.03 2.80+0.03
TMV5 x KS990153 2.50+0.03 2.70+£0.03 243+0.03 242 +0.02 2.87+£0.05 3.04 £ 0.07
No. of seeds per capsule

TMV4 x KS99037 4482 +0.82 58.75 % 0.64 51.19+£1.61 50.91+£0.63 52.02 + 2.46 52.76 £ 1.58

TMV4 x KS990813 4482 +0.82 51.37+0.97 50.47 £ 1.57 49.60 = 0.69 49.63+1.28 56.83 + 1.96

TMV4 x KS990153 44.82 +0.82 51.40+0.87 46.00 £ 1.47 45.07 £0.72 49,52 +1.65 52.17+1.32

TMV5 x KS99037 43.48+0.98 58.75 + 0.64 53.16 £1.20 48.82+0.58 48.09+1.09 4790+ 1.26

TMV5 x KS990813 43.48 £0.98 51.37+0.97 4463 +1.19 46.09+0.81 47.38+0.95 53.28 £1.40
TMV5 x KS990153 43.48+0.98 51.40 £ 0.87 4203 +154 43.34+0.88 5439+ 1.12 62.42 + 0.86

100 seed weight (g)

TMV4 x KS99037 0.33 £ 0.006 0.28 £0.007 0.29 £0.010 0.29 +0.003 0.32+0.01 0.32 +£0.009
TMV4 x KS990813 0.33 £ 0.006 0.28 £ 0.004 0.30 £0.010 0.31+0.004 0.30 £0.007 0.29 +£0.007
TMV4 x KS990153 0.33 £ 0.006 0.27 £ 0.004 0.29 £0.007 0.29 £ 0.005 0.29+£0.011 0.28 +£0.008
TMV5 x KS99037 0.33 £0.005 0.28 £0.007 0.29 £0.010 0.29 £ 0.003 0.27 £ 0.005 0.31 +£0.009
TMV5 x KS990813 0.33 £0.005 0.28 £ 0.004 0.30 £ 0.007 0.30 +0.003 0.30 = 0.006 0.29 +£0.007
TMV5 x KS990153 0.33 £0.005 0.27 £ 0.004 0.29 £0.007 0.28 +0.004 0.31+0.10 0.31+0.10
Seed yield per plant (g)

TMV4 x KS99037 7.91+0.54 4.89 +£0.45 9.32 +1.06 453+0.20 11.31+1.62 8.65+0.78
TMV4 x KS990813 7.91+0.54 3.50£0.22 8.65+0.92 7.28 £0.34 5.94 + 0.68 7.60 = 0.64
TMV4 x KS990153 7.91+0.54 3.63+0.43 6.67 £0.62 5.99+0.39 8.52+1.23 6.34 +£0.82
TMV5 x KS99037 8.64 £ 0.47 4.89+0.45 8.81+0.94 5.16 £0.26 5.56 = 0.50 952+111
TMV5 x KS990813 8.64 £ 0.47 3.50£0.22 6.68 £0.71 6.23 £0.33 4.93+042 5.38+0.74
MV5 x KS990153 8.64 £ 0.47 3.63+0.43 6.09 £0.61 6.76 £ 0.50 8.97 £1.09 1113+ 1.49
Oil content (%)

TMV4 x KS99037 40.72+0.16 39.78+0.13 40.92+£0.15 39.78 £ 0.09 40.74 £ 0.26 41.00 £0.23

TMV4 x KS990813 40.72+0.16 39.69+0.15 40.19+0.28 40.07 £0.12 40.79 £ 0.37 41.50 £0.30

TMV4 x KS990153 40.72+0.16 39.23+0.16 40.01+0.20 40.12+£0.15 39.72+0.31 4043 +0.25

TMV5 x KS99037 39.92+0.18 39.78+0.13 41.78 £0.38 40.11+£0.10 40.02+0.21 40.06 £0.21

TMV5 x KS990813 39.92+0.18 39.69+0.15 40.27+0.21 40.05+0.14 40.07 £0.19 40.04 £0.20

TMV5 x KS990153 39.92+0.18 39.23+0.16 39.64+£0.19 39.86+0.12 39.82+0.31 39.99 £0.29

1 P;-Parent 1(Female), P,— Parent 2 (Male), F,— First filial generation, F, — Second filial generation, BC; —
Back cross 1, BC, — Back cross 2,

2 Values with = SE

Gene effects for a given characteristic varied
among crosses. Thus , the simple additive-
dominance model was not adequate to explain
the inheritance of all the characteristics stud-
ied (Table 2) in all the cross combinations ex-
cept in TMV5 x KS 99153 for number of
branches in TMV 4 x KS 99037, for capsule
length and number of seeds per capsule, TMV
4 x KS 990813, TMV 4 x KS 99153 and

TMV 5 x KS 990813 for 100-seed weight,
TMV 4 x KS 99153 for number of capsules
per plant and seed yield per plant and TMV5
X KS 990813 and TMV 5 x KS 99153, for oil
content. The segregating generations of the
above crosses are likely to yield promising
progenies as they fit well with the simple ad-
ditive-dominance model. Therefore, it is in-
ferred that pedigree-breeding procedure is



adequate for achieving the breeding objec-
tives for improving the indicated economic
characteristics using the above crosses. How-
ever , for the rest of the characters simple ad-
ditive-dominance model was not adequate to
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explain the inheritance, using
remaining crosses, which showed the com-
plexity of characteristics and hence the analy-
sis was further extended to a digenic interac-
tion.
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all the other

Table 2. Genetic components estimated using GMA with 3 and 6 parameter models for different characteristics

in sesame
Crosses A B C c2 [m] [d] [h] [i] [i] [N
Days to first flowering
TMV4 x KS99037 1.04 0.09 -6.06** 27.48** 46.97** 1.68* 4.28* 7.18** 0.47 -8.31**
TMV4 x KS990813 -3.72%* 5.64** 9.65** T4.78** 48.41%* -0.22 -9.09** -7.73* -4.68* 5.80
TMV4 x KS990153 -4.93* 6.53** 10.45** 45.21** 48.08** -0.27 -9.27** -8.85** -5.73** 7.25
TMV5 x KS99037 -6.04** -0.10 4.56** 56.54** 46.82** -1.84* -19.06** -11.60**  -2.52** 18.65**
TMV5 x KS990813 -7.04** 0.12 -4.97** 37.71%* 41.81** 0.35 -8.16** -1.96 -3.58** 8.88*
TMV5 x KS990153 5.72** 5.26** -3.53 29.31%* 42.24** 5.17** 10.46* 14.51** 0.23 -25.49**
Days to maturity
TMV4 x KS99037 7.05** 4.30 -3.30 36.59** 93.47** 3.34* 7.74*% 14.66** 1.38 -26.01**
TMV4 x KS990813 -5.14 11.90* 20.32* 83.10** 96.60** -0.76 -14.41%* -13.56** -8.52** 6.79
TMV4 x KS990153 -8.38* 11.92** 19.57** 49.29** 96.22** -0.58 -13.65* -16.02** -10.15** 12.48
TMV5 x KS99037 -12.50%* 0.46 8.76* 56.84** 93.42** -4.37* -34.14** -20.81**  -6.48** 32.85**
TMV5 x KS990813 -13.60%* 2.93 -7.38** 43.88 84.26** -0.35 -15.27** -3.29 -8.26** 13.96**
TMV5 x KS990153 10.50** 9.92** -7.51%* 30.20** 84.74** 10.01** 20.58** 27.93** 0.29 -48.35**
Plant height
TMV4 x KS99037 31.17** 9.44 -5.86 32.10** 90.13** 13.11** 45.44** 46.46** 10.87* -87.06**
TMV4 x KS990813 -48.15%* 7.21 12.15 67.07** 96.21** -16.21** -32.51%* -53.10** -27.68** 94.04**
TMV4 x KS990153 29.78**  42.63** 56.58** 59.36** 97.52** 9.39 25.52 15.13 -6.77* -86.83**
TMV5 x KS99037 -15.33** 4.01 -25.85** 13.48 86.45** -1.15 3.58 14.53 -9.67* -3.22
TMV5 x KS990813 -40.01**  -28.10** -22.25** 67.86** 87.25** 11.80** -38.57** -45.86**  -5.95 113.97**
TMV5 x KS990153 -0.55 41.58** -4.54 24.71 82.78** 1.39 44.47** 45,58** -21.06** -86.61**
No.of primary branches
TMV4 x KS99037 0.027 2.37** 1.39 8.34 3.99** 0.11 2.06 1.24* 1.05 -3.87
TMV4 x KS990813 -1.59* 0.58 1.24 8.87* 4.29** -0.02 -0.91 -2.25 -1.09* 3.26
TMV4 x KS990153 -0.37 2.00 3.58** 19.16** 4.95** 0.10 -0.03 -1.95 -1.18 0.31
TMV5 x KS99037 -1.39* 0.64 -0.49 8.75* 3.88** 0.66 0.28 -0.25 -1.01* 1.00
TMV5 x KS990813 -2.93** -1.01 -3.28** 43.18** 3.44** 0.62* 0.22 -0.65 -0.96** 4.59*
TMV5 x KS990153 -0.42 1.24 0.51 2.99 4.12** 0.97 1.09 a a a
No.of capsules per plant
TMV4 x KS99037 48.86** 30.90* -78.31** 81.46** 48.86** 17.14 180.7** 158.07** 8.98 -237.84**
TMV4 x KS990813 -21.22 21.45* 3.86 9.43* 68.43** -9.51 24.38 -3.63 -21.34%* 3.40
TMV4 x KS990153 29.70* 17.32 5.02 7.00 62.21** 15.27 51.50* a a a
TMV5 x KS99037 -34.65%* 29.91* -56.99** 28.19** 60.66** -18.12* 75.83** 52.25* -32.28** -47.51
TMV5 x KS990813 -36.72** 4.35 13.87 26.34** 64.70** -2.71 -42.67* -46.24* -20.54** 78.42**
TMV5 x KS990153 30.45** 71.61** 34.33* 30.69** 68.41** -5.50 62.99** 67.73** -20.58* -169.79**
Capsule length
TMV4 x KS99037 0.28* -0.11 0.003 6.55 2.62** 0.02 0.09 a a a
TMV4 x KS990813 0.12 0.31** 0.17 8.89 2.61** -0.15* 0.32* 0.26 -0.09 -0.69*
TMV4 x KS990153 0.32* 0.36** -0.03 24.68** 2.51** -0.12 0.57** 0.71** -0.02 -1.39**
TMV5 x KS99037 0.11 -0.34** -0.25* 21.82** 2.62** 0.06 0.05 0.02 0.22** 0.21
TMV5 x KS990813 0.21** 0.55** 0.48** 52.31** 2.62** -0.22** 0.20 0.28* 0.17** -1.04**
TMV5 x KS990153 0.81** 0.96** -0.39** 120.70** 2.42%* -0.17* 1.99** 2.16** -0.08 -3.93**
No .of seeds per capsule
TMV4 x KS99037 8.04 -4.42 -2.29 4.72 50.91** -0.74 531 a a a
TMV4 x KS990813 3.97 11.81** 1.25 8.97* 45.60** -7.19** 16.92** 14.54** -3.92 -30.32**
TMV4 x KS990153 8.22* 6.94* -7.94 20.55** 45.07** -2.65 20.99** 23.11** 0.64 -38.27**
TMV5 x KS99037 -0.45 -16.10** -13.27** 39.07** 48.82** 0.19 -1.25 -3.28 7.83** 19.83*
TMV5 x KS990813 6.64** 10.55** 0.25 18.43** 46.09** -5.90** 14.15** 16.94** -1.96 -34.14**
TMV5 x KS990153 23.26** 31.42** -5.59 269.24** 43.34** -8.04** 54.86** 60.28** -4.08**
100 seed weight
TMV4 x KS99037 0.009 0.06** -0.040 19.79** 0.29** -0.001 0.103** 0.11* -0.03 -0.18*
TMV4 x KS990813 -0.031 0.007 0.004 4.05 0.31** 0.010 -0.04 a a a
TMV4 x KS990153 -0.04 -0.003 0.008 2.77 0.29** 0.01 -0.06 a a a
TMV5 x KS99037 -0.08** 0.05* -0.04 44.97%* 0.29** -0.04** -0.003 0.007 -0.06** 0.03
TMV5 x KS990813 -0.04* -0.005 -0.021 6.01 0.30** 0.006 -0.03 a a a
TMV5 x KS990153 -0.002 0.067** -0..068** 24.74** 0.28** -0.005 0.13** 0.13** 0.03* -0.20**
Seed yield per plant
TMV4 x KS99037 5.39 3.09 -13.32** 72.91** 4.53** 2.66 24.71** 21.79** 1.15 -30.26**
TMV4 x KS990813 -4.68** 3.06 0.43 16.19** 7.28%* -1.67 0.90 -2.05 -3.87** 3.67
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TMV4 x KS990153 2.47 2.38 -0.92 3.36 5.99** 2.18 6.67 a a a
TMV5 x KS99037 -6.33** 5.34* -10.52** 43.44** 5.16** -3.96** 11.57** 9.52** -5.83** -8.54
TMV5 x KS990813 -5.47%* 0.57 0.57 28.01** 6.23** -0.45 -3.71 -4.32* -3.02%* 9.22*
TMV5 x KS990153 3.22 12.54** 2.58 18.17** 6.76** -2.16 13.14%** 13.18** -4.66* 28.94%**
Oil content

TMV4 x KS99037 -0.16 1.31** -3.23** 56.88** 39.78** -0.27 5.05* 4.38** -0.74* -5.52%*
TMV4 x KS990813 0.67 3.12** -0.50 27.42%* 40.07** -0.71 4.27%* 4.29** -1.23* -8.08**
TMV4 x KS990153 -1.29 1.63** 0.52 13.50 40.12** -0.71 -0.15* -0.18 -1.46 -0.17
TMV5 x KS99037 -1.67** -1.43* -2.84** 11.98** 40.11 -0.05 1.67* -0.26 -0.12 3.36*
TMV5 x KS990813 -0.05 0.12 0.04 0,09 40.05** 0.03 0.49 a a a
TMV5 x KS990153 0.08 111 0.10 451 39.86** -0.17 0.26 a a a

*Significantat 5 % level **Significantat 1 % level a -Adequacy of additive — dominance model
A,B,C- Scales used to test the presence/absence of epistasis; [m]-mean;[d]-additive;[h]-dominant;[i] axa; [j]-axd;

[1]-dxd

In the crosses showing non-allelic interactions
as revealed by the significance of the scale,
the additive component [d] was significantly
positive for days to first flowering, days to
maturity and plant height in TMV 4 x KS
99037; plant height and number of branches
in TMV 5 x KS 990813; days to first flower-
ing and days to maturity in the cross TMV 5 x
KS 99153; indicating the presence of additive
gene action. None of the crosses exhibited
additive genetic variance for the traits capsule
length and oil content. Variances observed in
the above crosses for the characteristics indi-
cated will be useful in pedigree breeding for
selection of superior segregants. The additive
gene action for yield and yield related charac-
teristics was reported earlier by many scien-
tists. Sridharan (1992) and Ragiba and Raja
Reddy (2000) reported additive genetic vari-
ance for days to maturity. Dharmalingam,
(1990) reported additive gene action for plant
height and number of branches. Additive ge-
netic variance was reported by Saravanan and
Nadarajan (2003) for days to 50 per cent
flowering and Krishnaiah et al. (2003) for
plant height.

The dominance component [h] was positive
and significant for days to first flowering,
days to maturity, plant height, number of cap-
sules, hundred seed weight and oil content in
the cross TMV 4 x KS 99037; all the other
characteristics except number of branches
and oil content in TMV5 x KS 99153; number
of capsules, capsule length, number of seeds
per capsule and seed yield in TMV4 x
KS99153; number of capsules, seed yield and

oil content in TMV5 x KS99037; capsule
length, number of seeds per capsule and oil
content in TMV4 x KS990813 and number of
seeds per capsule in TMV5 x KS990813 indi-
cating the presence of dominance gene action
for the above mentioned characteristics in the
respective crosses. Dominance gene action
was reported by Ramesh et al. (2000) for days
to 50 per cent flowering; Sivagamy, (2003)
for days to maturity and plant height;
Vidhyavathi (2002) for number of branches;
Saravanan and Nadarajan (2003) for number
of capsules, number of seeds per capsule and
seed yield per plant.

As the characteristics indicated above are
governed mainly by dominance gene action,
relevant crosses may not be amenable for im-
provement by simple selection techniques.
Combining the stabilized genotypes resulting
from those crosses, in a planned way for ex-
ploiting heterosis directly in hybrids would be
possible.

Both additive and dominance gene actions
were found to be present in the crosses TMV
4 x KS 99037 and, TMV 5 x KS 990813 for
days to first flowering; TMV 4 x KS 99037
and TMV 5 x KS 990813 for days to matur-
ity; TMV 4 x KS 99037 for plant height. The
simultaneous occurrence of the additive and
dominance gene action makes it necessary for
resorting to special techniques like intermat-
ing segregants or recurrent selection to har-
ness the different kinds of gene effects. The
predominance of both additive and dominance
gene effects was also reported by Pathak and
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Dixit (1988) for capsules per plant and Dhar-
malingam (1990) for number of seeds per
capsule in eight out of 15 combinations.

The additive x additive gene action was the
only fixable epistatic component of genetic
interaction observed in the crosses, TMV 4 x
KS 99037 for all the characteristics except
capsule length and number of seeds per cap-
sule; TMV 5 x KS 99153 for all other charac-
teristic except for number of primary
branches and oil content; TMV 5 x KS 99037
for number of capsules, 100 seed weight and
seed yield; TMV 4 x KS 99153 for capsule
length and number of seeds per capsule; TMV
5 x KS 990813 for capsule length and number
of seeds per capsule; TMV 4 x KS 990813 for
number of seeds per capsule and oil content.
Additivity can be fixed by simple pedigree
selection for the improvement of the respec-
tive characteristics in the above crosses. The
prevalence of additive x additive epistasis
was earlier reported by Dharmalingam,
(1990) for number of branches per plant,
number of capsules on main stem, length of
capsule, 100-seed weight and seed yield per
plant in most of the crosses.

The opposite signs of [h] and [I] components
were revealed by the crosses TMV4 x KS
99037 for eight characteristics, TMV4 x KS
990813 for seven characteristics, TMV 4 x
KS 99153 for six characteristics, TMV 5 x
KS 99037 seven characteristics, TMV 5 x KS
990813 for seven characteristics, TMV 5 x
KS 99153 for eight characteristics, indicating
the predominance of duplicate epistasis in the
above crosses in respect of their economic
characteristics. However, the complementary
epistasis was evident for number of capsules
per plant and seed yield in TMV 4 x KS
990813, oil content in TMV 4 x KS 99153,
number of primary branches, capsule length
and oil content in TMV 5 x KS 99037, num-
ber of primary branches in TMV 5 x KS
990813, as noticed from the same sings of [h]
and [l] components. In general duplicate epis-
tasis was found to be predominant when com-

pared to complementary epistasis. Therefore,
in order to exploit the presence of interaction
effects mainly dominance x dominance and
duplicate epistasis x dominance type, the de-
layed selection and intermating of segregants
followed by recurrent selection will be helpful
for improvement. Sridharan, (1992) observed
duplicate epistasis for seed yield. Deenamani
(1989) reported duplicate epistasis for days to
50 per cent flowering, plant height, number of
branches, number of capsules, number of
seeds per capsule and seed yield. Dharmalin-
gam, (1990) and Thirugnanakumar, (1991)
also observed duplicate epistasis for different
economic attributes. Additive as well as addi-
tive x additive interaction effects along with
duplicate epistatis was observed in the crosses
TMV 4 x KS 99037 for days to first flower-
ing, days to maturity and plant height; TMV 5
x KS 99153 for days to first flowering and
days to maturity. Rapid improvement by sim-
ple selection programme is possible, as the
transgressive segregants available in this cross
may get stabilized in the early generations by
simple pedigree breeding procedures.

Inheritance studies

Inheritance of branching was studied with F,,
BC; and BC, generations of the crosses with
branched and monostem / shy branching ac-
cessions (Table 3). Among the six crosses
studied, five crosses viz., TMV 4 x KS 99037,
TMV 4 x KS 990813, TMV 5x KS 99037,
TMV 5 x KS990813 and TMV 5 x KS99153,
showed a monogenic inheritance of 3:1 with
simple dominance recessive relationship for
branching and monostem / shy branching
characteristics respectively. Brar and Ahuja
(1979) reported that the branched (Nb) and
nonbranched (nb) traits are monogenically
controlled and non-branched trait is con-
trolled, by recessive genes. Baydar and Turgut
(2000) also reported 3: 1 segregation ratio for
branching and non-branching types, respec-
tively. The cross TMV 4 x KS 99153 dis-
played a segregation ratio of 15:1 for the pres-



100 SUMATHI AND MURALIDHARAN : INHERITANCE FOR BRANCHING IN SESAME

ence of branched and monostem / shy branch-
ing characteristics respectively indicating the
presence of duplicate dominant gene action.
Generation mean analysis also revealed dupli-
cate epistasis for number of branches in this
particular cross.

The segregation for BC; progenies was ex-
pected to be in the ratio of 2:0 and 4:0 for
branching and monostem / shy branching
characteristics for monogenic and digenic F,

progenies. This cross also showed duplicate
epistasis for the number of branches per plant
in generation mean analysis. Such coinci-
dence of genetic and biometric results al-
though rare could be of great value in improv-
ing the trait, number of branches per plant. In
all the other crosses the observed test cross
segregation could not fit with the expected
ratios.

Table 3 . Chi square test for goodness of fit with standard ratios in the segregating generations for monostem /

shy branching

Cross Expected ratio and observed segregation
Combination Gen- Expected ratio | Observed c2value Remarks
eration | (Branch: Monostem)
FZ =

3:1 1.44 Non significant

BC, 2:0(1:1)
TMV 4 x KS99037 BC, 1:1 - - -
F2 - 3:1 0.19 Non significant
BC, 2:0(1:1) - - -
TMV 4 x KS990813 BC, 1:1 - - -
F2 - 15:1 0.21 Non significant
BC, 4:0(1:1) - - -
TMV 4 x KS99153 BC, 3:1 3:1 0.19 Non significant
F2 - 3:1 1.32 Non significant
BC, 2:0(1:1) 2:0 0.00 Non significant
TMV 5 x KS99037 BC, 1:1 - - -
F2 - 3:1 0.02 Non significant
BC, 2:0(1:1) - - _
TMV 5 x KS990813 BC, 1:1 - - -
F2 - 3:1 3.61 Non significant
BC, 2:0(1:1) - - -
TMV 5 x KS99153 BC, 1:1 1:1 1.88 Non significant

ratios respectively. This ratio was fitted well
with only one cross TMV 5 x KS 99037
with the monogenic F, ratio of 3:1. In general
the ratio observed for BC; progenies was 3:1
for branched and monostem / shy branching
habits in most of the crosses. This variation
may be due to the effect of modifier genes. In
the test cross progenies (BC,) the segregation
ratios differed according to the observed
epistatic ratios. The segregants in the test
cross progenies fitted well with the expected
ratio of 1:1 in the cross TMV 5 x KS 99153
which was expected to have a 3:1 F, mono-
genic ratio. This cross showed adequacy for
the additive dominance model through gen-
eration mean analysis. The cross TMV4 x KS
99153 which showed 15:1 F;ratio, fitted to
the expected ratio of 3:1 of the test cross

Thus, a complexity of inheritance due to the
interaction of modifying genes, which could
alter the segregation pattern, was observed. It
is suggested, from the above study, that the
hybridization followed by pedigree selection
would be of great value for exploitation of
additive and non - additive variances for num-
ber of branches and other yield related charac-
teristics in sesame improvement.

CONCLUSIONS

The study concluded that the additive, domi-
nance and duplicate dominance gene effects
were found to be important for number of
branches per plant. Additive x additive fixable
gene interaction was also reported in different
crosses. In most of the crosses, duplicate epis-
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tasis was found to be predominant when com-
pared to complementary epistasis. Thus gene
effects for a given characteristics varied
among crosses. Inheritance study showed a
monogenic inheritance of 3:1 with simple
dominance recessive relationship for branch-
ing and monostem / shy branching character-
istic, respectively. Further, detailed study on
this characteristic will help to develop a mono
stem or shy branching variety of sesame
suited to high - density planting, which will
benefit the farming community by increased
net return.
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