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Thus the study has revealed that the parent
C23 with high expression of characters and
combining ability possesses considerable breeding
value, 1t has also produced several heterotic hybrid
combinations with other parents. The operation of
both additive and non-additive types of gene
actions in the inheritance of grain yield and yield
components is inferred in the present investigation.
Of the available breeding procedures, recurrent
selection technigues would result in  the
improvement of yield components in the desired
direction eflectively harnessing the [ixable
(additive) and non-fixable (dominance) gene effects
as observed in the present study.
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ABSTRACT

Knowledge on the prepotency in the parents of the hybrid is an essential requirement. To
have the information on combining ability of the parents and crosses, a sel of eighty one cross
combinations of nine male sterile lines and pine restorer lines of sorghum were studied. Analysis of
variances showed significant differences among the genotypes for days to 50 per cent flowening and
grain yield per plant. The varionce due to lines was significant and larger in mpgnitude. Days to 50
per cent flowering is largely under control of non-additive genetic effects. The components of
variance for grain yicld due to GCA and SCA pointed out the preponderance of non- additive gene
action as reflected by high SCA varance. The male steriles 296A, 20774 and TNAU ms 1A among
the lines and Co 25, TNS 34 and 1L |0] among the testers with more of additive genetic effects could

be utilized in exploitation of hybrd vigour,

Among the coarse grain cereals, sorghum ranks
first in area and it contributes 43 per cent of the
total millet production of the State of Tamil Nadu.
Almost all the summer irrigated Sorghum area is
covered by the hybrids besides a considerable area
during rainfed scason. Apart from their yiclding
ability, hybrids gave more reliable yiclds than
varieties. In the utilization of heterosis, selection is
for combining . ability of two parents. Studies on
combining ability are useful in understanding the
natere of genelic variance present in the material
und for selecting suitable parents for use in crossing
programme for developing superior
vanetiesthybrids.

MATERIALS AND METHODS

Eighty one hybrid combinations were obtained
by crossing nine male sterile lines viz., 296A,
207TA, 2219A, AsA, TNAU ms 1A, 30024, 3003A,
3006A, and 3050A with nine restorers namely Co
21, Co 25, Co 26, TNS 30, TNS 32, TNS 34, IL
101, IL 103 and IL 105. These eighly one hybrids
along with cighteen parents were raised in three
row plot, adopting randomised block design
replicated twice. The row to row and plant to plant
distance were 45 Cm and 15 Cm respectively, The
hiometrical observations on days 1o 50 per cenl
flowering was recorded by counting number of
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Table 1. Estbmates of varionce for combining ahility

Days to S0% Grain yicld per
SO Mowering plan
Hybrids 73,20 1029.65**
Lincs a04.96% 447450+
Testers 93,8k 1390.00"
Lines x lesters 20,160 553854
Emor 0.84 5252
6°GCA 12.23 132,13
67 SCA 14.16 250.67
GCA  SCA 0.86:1 053:1

*+ Sipnificant at 1% level,

days taken from sowing to flowering of 50 per cent
of the plants in the plot and grain yield per plant
was recorded on five randomly selected plants from
each variant per replication. The observations
recorded on the hybrids were subjected to Line x
tester analysis and general combining ability effects
of parents and specific combining ability effects of
the crosses were estimated based on the method
developed by Kempthorne (1957) based on
experiment 11 of Comstock and Robinson (1952).
The analysis of variance and mean square
expectations are based on the model proposed by
Rao er al. (1968).

RESULTS AND DISCUSSION

The relative estimates of variance due to
general and specific combining ability for days to
50 per cent flowering and grain yield per plant are
presented in Table 1. Analysis of variance showed
significant differences among the genotypes for the

above two characters. Hybrids showed significant
variation among themselves. The variance due 1o
lines was significant and larger in magnitude.

Days to 50 per cent flowering:is largely under
the control of non- additive genetic effects since the
variance of SCA is more pronounced than that of
GCA variance (GCA:SCA = (0.86:1). The present
finding is in accordance with the findings of
Tripathi et al. (1976), Palanisamy (1977) and
Lakshmaiah (1988), '

Parcnts with high negative gea effects could be
considered best for exploiting carliness in hybrids.
Among the lines 3050A recorded the highest
significant negative gea effects (-5.27) followed by
2219A (-4.99), 3003A (-2.66), 3006A (-2.66) and
AzA (- 0.88). Among the testers TNS 30 was the
best with highest significant negative gca effects of
(-3.49) followed by TNS 32 (-2.49), IL 105 (-1.49)
and Co 26 (-0.99). These parents could be
considered as good for imparting earliness. The
range of specific combining ability varies from
-10.40 to 8.27 in different crosses, (Table 2). The
cross AzA x Co25 exhibited highly sigmificant
negative sca effects. The sca effects of the hybnds
revealed that two hybrids viz., 3003A x TNS 30,
3006A x TNS 32 involving both of their respective
parents with high negative gea effects would be
appropriate for further exploitation of earliness.
(Table 2). '

The ultimate objective in any breeding
programme is the grain yield and the breeding

Table2. General and specific combined ability cffects - days to 50% flowering

Parems  Co2]  Co25 Co26 TNS30 TNS32 TNS34 ILI0I  IL103  IL10S g!?::;r
296A 666  -671** 027 384  -128 049  -0.06 394" 055 6i2e
2977A 188 499 049 512+ 306 522t 334 034 073 851+
22194 149 410  -210° <101  -045  -467**  -123 . -123 088  -499*
AsA 451 -1040%% 010 399%*  Gos*r 17 073 427 062 D88
TNAUmSIA 149 -640¢* 050 299" 755  317%* 123 -223* 038 1.56*
0024 . 028 1.23 1.B2 4724 -2, 73 -].95¢ -1.01 0.01 -1.89* 028
3003A 673* 688 088 023 267 090 155 055 066  -2.66™
3006A 0.49 060 440"  201*  205% - 081 §27% 273 188*  266%
3050A 3510 SE0T -190° 049  -045  533% 223 223 -LI2 527"
genofiesters <006  ZI2%%  -D99%% 3494 249%  278%*  123%*  251%* 251" -

SE (gi) (Lines) : 0.22
SE (gi) (testers) @ 0.22
SE (si) (Hybruds) : 0.65

*+ Significant at 1% level
* Sipnificant at 5% level
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‘alile 3. General and specific combining ability effects - Grain yield per plant

3T

Patents Co2l  Co25 Co26 ' TNS30 TNS32 TNS34 IL101  IL103  IL10S Elf:n‘:r
I6A.- 32.44% L30T 1600 2028** 664 -I178 1414 278 639 2269
0774 6.98 029 019 1035 -2500%*  4824%  2060**  -ILIL 684 2126
219 541 3835t 401 092 2231 971 -2 360 659 -8a0e
AR 464 8.76 128 5.22 4,10 333 2874% 504 24250
TNAUmMSIA 1202 -3897** 939  .1326 22.07%* 276 0.21 394 968 12277
30024 138  -079 © 939 549 225 741 -1515° 1147 928 283
03A 20,17 1.85 752 1951 430 6.16 935 217 384 -1296%*
06A 054 685 1153 380 -15320%  2500%%  24.68% 253 1632* 263
T0S0A 1040 448 <1360 607 3623* 174 T8 1127 -l007  525%
dcaoftesters 396 5.48 005 -1849%* 397 S8I*  l088* 080 417 L
'* Significant al 1% level SE {gi) (Linesy : 171

SE (gi) (testers) : 1.7]

* Significant al 5% level
| SE {si) (Hybruds) : 5.12

rocedures are to be focussed and carefully
ormulated in increasing the potentiality of this
-omplex trait. Nature of gene action underlying the
sharacter will aid the breeders in formulating
juitable breeding procedures. The components of
variance due to GCA and SCA pointed out the
yeponderance of non-additive gene action as
-eflected by higher SCA variance. This situation
nas been reported by many workers (Nayeem and
Bapat, 1984; Selvi, 1984 and Lakshmaiah, 1988).

The presence of considerable ‘non-additive
gene action for grain yield in the present study
suggested that once high yielding improved lines
are isolated, further yield improvement could be
achieved by a hybrid programme. In case of
non-additive gene action delermining the grain
yield in sorghum, the more appropriate breeding
technique is exploitation of hybrid vigour.

The three male steriles viz. 2964, 2077A and
TNAU ms 1A among the lines and Co 25, TNS 34
and TL 101 among the testers possessed high gea
effects for grain yield. The hybrids between the
posilive combiners, 296A x Co 25, 296A x TNS 34,
296A x IL 101, 2077A x Co 25, 2077A x TNS 34,
2077A x IL 101, TNAU ms 1A x Co 25, TNAU ms
1A x TNS 34 and TNAU ms 1A x IL 101 showed
low sca effects in general indicating lack of genetic
diversity. The cross 2077A x TNS 34 showed high

sca effects and this had the combination of both
best combiners. Hence these six parents with more
of additive genetic effects could be utilized in
exploiting hybrid vigour. (Table 3).
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