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Line X Tester analysis in seasame

Table 5.  Genetic components of additive and dominance variances for yieid and yield components
Characters oA oA
L r=0 F=1 F=0 F=1
Piant height 9.48 4.74 693.32 150.83
Mo. of primary branches 0.016 0.008 12.20 3.05
No. of secondary branches 0.12 0.08 15.80 3.85
Photosynthetic efficiency T2727.72 36363.86 3591592.40 B8978986.10
No. of capsules/plant 34.76 17.38 1398.56 349.64
Seed yield per plant 0.48 0.24 27.00 .75
Thousand seed weight 0.0098 0.0048 1.16 0.29
No. of days to maturity 1.24 0.62 74,72 18.68
Dry matter production 5.00 2.50 236.92 59.23

a“A - additive variance

biparental mating followed by recurrent
selection might hasten the genetic
imprevement of these traits in sesame,

REFERENCES

CHANDRAMOMHAN, P. 1878, Inheritance of earliness
and vield components In & six parent diailal
cross of ice (Oryza sativa L) M.Sc. (Ag.) thesis,
Tamil Nadu Agrl. Univ., Coimbatore (Unpubl)

KEMPTHORNE, O. 1857, An Intreduction to Genetic
Statistics. John Wiley and Sons, Inc. New York,
pp 458 - 471,

KRISHNADOSS, D, 1984, Studies on combining
ability and heterosis in sesame (Sesamum
indieum L.) M.Se, (Ag.) thesis, Tamil Nadu Agrl,
Univ., Coimbatore (Unpubl)

Madras Agric. J. 77, (8-12): 489-492 (1990)

@D - f emnale parent

F -inbreeding coefficient

PANSE, V.G, and SUKHATME, P.V. 1964, Statistical
Methods for Agricultural Workers, 2nd Ed,,
ICAR, New Delhi,

REDDI, M.B,, REDDI, M.V., NAGESWARA RAO, G. and
MURALIMOHAN REDDI B, 1982. Line x tester
analysis of combining ability In sesamum
(Sesamum Indlcum L.). Andhra Agrle. J., 29,
18- 21.

SHRIVAS, S.A,, and SINGH, S.P. 1878, Hetsrosis
and ecombining ability in Sesamum (Sesamum
orientale L.) Paper presented at the All India
Sesame Kharif Workshop from 24th to 27th April,
1978 at JNKVV Jabalpur.

SINGH, V.K,, SINGH, H.G. and CHAUHAN, ¥.8, 19823,
Combining ability In Sesame, Indlan J. agric.
Scl., 53; 305 - 310,

THENMOZHI, P. 1883, Studles on heterosis and
combining ability in Lablab purpureus (L.)
Sweet, M.Sc. (Ag.) thesis, Tamil Nadu Agrl.
Univ., Colmbatore (Unpubl.,)

https://doi.org/10.29321/MAJ.10.A02003

GENETICS OF YIELD AND ITS COMPONENTS IN MAIZE
(Zea mays L.)
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ABSTRACT

Combining ability for yield and yield cemponents in all ten characters
were studied in a set of 10 Inbred lines and thelr all possible direct single crosses.
Non additive gene action was predominant for plant height, ear height, ear length,
ear girth, number of rows per ear, number of grains per row, number of grains per
ear, 1000 grain weight, grain welght of 5 ears and yield per plot, though both GCA
and SCA variances were significant. Three inbreds viz., X 102, A-670 and H - 98
were found to be good general combiners for grain yield, Single crosses 1x 4, 8 »
g and 2 x B had exhibited high sce effects as wall as high yields. The selection of
inbreds may be made based on their gca and sca effecls simultaneously and
breeding approaches which exploit both these genelic parameters may be

practised in the materiale reported,
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Combining ability analysis is usually
employed to identify the desirable parents
and to study the nature of genetic variation,
There Is a continuous need to evolve new
hybrids which should exceed the existing
hybrids in vyield and other agronomic
characters. Hence In the present
investigation, a study was made to evaluate
the combining ability and to develop
superior hybrids through a diallel crossing
from ten selected inbreds.

MATERIALS AND METHODS

The experimental material consisted of
10 inbred lines and their 45 single crosses
along with 3 checks for comparison. In all,
therefore, 58 entries were grown in
randomized block design with three
replications, during rabi 1982-83. Each
entry was represented by single 5§ m. row
spaced 75 cm apart, with plant to plant
distance of 25cm. 100 kg N, 60 kg P20s and
20 kg K20 per hectare were given.

Five plants were selected at random
from each plot and data were recorded on
days to 50% pollen shed, days to 50%
silking, plant height , ear height, ear length,
ear girth, number of grain rows, number of
grains per row, number of grains per ear,
grain weight of five ears, 1000 grain welght
and yleld per plot.

Combining ability analyses using F1. and
parental data “were carried - ful[aWIng
method 2 and model | (fixed af_fe_c;ts}. as
given by Griffing (19586), For the prediction
of yields of double cross hybrids based-on
the mean values of four non parental single
crosses as suggested by Jenkins {1934}.
and the mean yield of two ‘non_parental
single crosses was taken as the yield for
each of the predicted three way cross
hybrids as suggested by Jugenheimer
(1976) was followed.

RESULTS AND DICUSSION

Studies on combining ability revealed
that signicifant differences existed among
genotypes for all the characters. The
analysis of variance for combining ability

showed that both general (GCA) and
specific combining ahility (SCA) mean
squares were significant for all the

characters and it was seen that SCA
variance was higher than GCA variance for
all the characters indicating non'additive
gene action was higher than the additive
component In the material under study
(Table 1).

Singh and Asnanl (1979) reported that
yield per plot, 100 grain weight, kernal
rows per ear, ear length and ear diameter
had exhibited significant GCA and SCA

variances. Kumar (1974) observed
Table 1. Analysls of variance for combining ability
Source df Plant Ear Ear Ear No.of Number Number 1000 Grain Yield pei
height height length girth rows of of grain  weight lot
fem) (em) (em) (em) per grain grain welght of 5 FE ]
gar perrow perear {a) ears (g} 4
GCA g 1117.3% 2ra.7** 3.7 1.2* 93* 12.3** 10654.0* 1743.1** B8448.2" 152646.9™
SCA 45 223.9%* B7.2*" 1.4** D.8** 2.2** 145" $212.8** 537.9%* 7468.5** 21878156
Error 114 54.4 255 06 0.3 1.3 5.7 2323.5 262.5 1958.5 ariasa
Gea 80.7 222 0.3 D08 0.8 0.7 692.5 125.8 544.3 89581
Soca 175.4 435 09 07 1.2 B.6 3582.5 273.8 5B37.6 183341.7
s2/2xg® 096 097 15 437 075 86.14 2.87 1.08 . 5.36 10.23
Heritability 45.40 375 274 148 288 6.4 20.3 33.5 13.5 8.2

L
]

Significant at 5 and 1% probability levels, respectively.
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significant GCA and SCA variances for yield
per plant, ear weight, kernel number and
cob welght,  and further indicated the
predominance of sca effects.

The higher GCA values were observed
for the inbreds; X 102 A-670 and H-98
respectively in respect of grain yield per
plot (Table 2), while the lower values were
observed for inbreds X 114, CM 202 and CM
105. There was no clearcut association
between good general combiner for yield
with other yield components, except X 102
which had high GCA value for yield. In
iddition it also exhibited high GCA values
or yield components like ear height,
wmber of rows per ear and 1000 grain
veight, where as A-670 showed high GCA
ralues for plant height, ear length and
wmber of rows per ear (Table 2).

Hybrid combinations 1 x4, 8x 9, 2% 8,
510, 3x7 and 2x9 recorded high sca effects
15 well as higher yields, but all these good
specific combiners did not show good sca
=tfects in their yield components (Table 3).
However crosses 1 x 4 and 3 x 7 exhibited
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high sca effects for ear length, number of
grains per row and no. of grains per ear in
addition to grain yield per plot (Table 3). In
single cross 8 x 9, the Inbred 9 (CM 105)
which had low gca Is involved. Inbred 8 (CM
104) had high gca as against this, the sca
value for this single cross was very high.
Therefore, the single cross B x 9 was of high
gca x low gea but was a high yielding single
cross. Johnson and Hayes (1940) had
concluded that single cross. between two
low combiners may be expected to yield
some what lower yielding. They also stated
that crosses between low x high or high x
low were as high yielding as those between
high x high combiners. These data indicate
that certain crosses may be highly vigorous
and may have high sca effects for yield, but
it may not be so for other characters. This
could be explained by the fact that the gene
action for one character may be different
from the gene action for the other
character.

The heritability for the yield per plot and
number of grains per row were the lowest
observed among the characters under

high sca effects for grain yleld per plotand  gtydy (Table 1). Perhaps this furthe

1000 grain weight, where as 2 x 8 showed  confirms  the complexity of  these

Table 2. General combining ability effects of ten inbred lInes.

Source Plant Ear Ear Eargith No.of  Number Numbe 1000 Gr.ain ‘
height height length rows of _ r of grain weight  Yield

per ear arain grain weight) oft5 perplot
) per row perear ears

RN -6 1.0 7.2** 0.3 -0.47* 47" 0.8 -38.7*% 7.8  -14.3  -48.6

¥ 108 L21.8%% ST 0.6 -0.2 0.3 -1.3 7.3 2.5 -23.5 13.5

H-98 57" -0.5 0.08 0.2 0.3 -0.8 -5.6 6.8 20.3 91.6

B-57 g.1*  -1.5 -0.2 0.5* -0.1 1.2 115 2.5 61.3** 759

A - 670 T.AF 27T o.7** -0.2 o7 o7 19.5 4.1 5.0 85.7

X102 3.9 48* -1.0 -0.2 1.6** 0.5 -53.5** 249 4.7 137.6%

CM 202 124+ 31* -0.08 0.5%* 0.8* 1.0 513 -18.3* 0.6 -131.5*

CHM 104 0.8 -5.8***  0.5* 0.2 -1.0" 1.4% 357" 3.1 12.5 72.3

CM 105  -2.4 2.7 -0.4* 0.3" 0.3 -0.2 53 -11.7* .57  -Bl.2

2114 14.6%* 4.8%" 0.5* 0.3* -1.2" -2.3*" -18.2 -158.7 -46.5 -2453"

8.E. (gi) 2.1 1.5 0.2 0.2 0.4 0.8 138 4.7 13.2 54.2

S.E. (gi-g}) 3.2 2.2 0.2 0.3 0.5 1.1 205 7.1 20.3 80.5

Significant at 5 end 1% probability levels, respectively.
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Table 3. Specific combining abllity effects of top ten single crosses for ten charactérs in .""."2” gdllllll e
Single Plant  Ear Ear Ear girth No.of  Number Number ‘H}E!ﬂ Grain ?m;
height height length (cm) rOWS of of grain  weighn )
{em) {em) (em) perear grain  grain  weight “of 5 _pa; g'?m'
per row per ear {a) ears (g)
1x2 3.2 1.2 0.9 0.5 0.5 3.6* 686  18.3 7O.3* 41457
1x4 1.8 -39 0.6 0.4 -0.4 0.2 12 412" 528 7053
1%x6 154* 03 09 2.1%* 1.4 49% 757% 238  BSBY 8114
2x8 27 63 14 0.5 1.2 27" 81,5 1.6  93.8% 603.6%
2%9 54  -17.3**  1.6* n.9* 0.5  57°. 988 6.9  758% w834
3x6 7.1 3.2 -0.6 0.2 0.4 -2.8  -37.4 5.2 3.5 2515
IxT 2.3 -1.6 -0.2 -0.7 2.1 0.5 -32.0 55.3** 71.5 q87.ar=
4% 5 12.3% 6.2 -0.2 0.5 0.6 1.3 435 -15.2 352 357.5¢
6 x 10 112 99" 2.5 0.9* 4.0 32 59 41 493 5034+
Bx9 22  92* 04 0.3 21 08 -342 . 115 7.3 6527
S.E. (Si) 6.1 4.2 0.7 0.4 1.1 22 413 142 385 1578
S.E. (Sij-Sik) 10.2 6.7 0.9 0.6 1.5 35 641 . 235 625 '261.2
LA Significant at § and 1 percent probability levels, respeciively.
characters, [hereh? denoting:  the JENKINS, M.T. 1934, Methods “of "estimating

invalvement of more number of genes than
for the remaining characters.

The yields of top ten best double
crosses and three way cross hybrids were
predicted as per the methods suggested by
Jenkins (1934) and Jogenheimer (1976)
respectively. The vield estimated were
30.25% to 36.56% in case of double cross
hybrids and 32.50% to 46.65% higher
yielding in three way cross hybrids respec-
tively than DHM - 103, the standard check.
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