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A"816dy “of Combining Ability for Yield and its Components in
~Aggregatum Onion (Allium cepq.:)L;; var. aggregatum Don)*
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The nature and magnitude of combining sability was investigated in 30 hybrids of
sgpfegatum onion restilting from matings of thtee’ testéts and ten lines in respect of yield of
bﬂl'bls_and six yield gongributing characters. o The gengral; and _spegific combining ability
variances indicated the role of non-additive gane action for all the characters, suggesting
thét" the im'pvovemente%e these traits cou'd gé 'adchieved tﬂroughv heterosis breeding. Among
the parents, the line A:C 863 and the tester 4.C 874 0lproved /to’?be the best general
Cf &npipers fer yield. .In_ the hybrids, ne relationship cgyld. be gstablished between per se
performance and sca effects and therefore more emphasis has to be laid on per se per-
formiance than on specific combining ability effects in the choice’ of hybrids.
e “oh I £5.9¢

ABgtegatum onion ' (Allium cepa " will ‘enable the identification of supe-
L. varisdggregatum D@R) is one of the ©7“fior ‘génotypes in a hybridization pro-
most important vegetable crops culti- &7 cgramme: for:the genetic improvement
vated _jp the state gof, Tamil Nadu. ; of yield and its attributes.

It diffégs‘from the commen onion in . LR
several aspects and the most important _'_MATER]AL AND METHODS

of thefi is its mode of vegetative  The present investigation was carri-
propadation.  Contifitidus vegetative '~ od out at the Department of Oleri-
propagation has led®to a narrow ° ‘gultdre,” Faculty of Horticulture, Tamil
genetic. base in this erop. Under such Nadu Agricultural University, Coimbatore
a situg}ipn the breeder; has to look ‘involving ten:lines (females) and three
for additional sources  of wvariation. . _testers.{males). It has been reported

Recen‘itly‘, ‘much intereSft has been evin- __ that g%qgragbyqi diversity is the key to
ced in‘growing F1 hybrids in several genetic_diversity and thus to hybrid
vegetable- crops. In‘stich programmes, ° vigour itself (Paschal and Wilcox, 1975).
it is «pegessary to- study the relative ° “Keeping this' in view, the lines and
ability ,of the parents ta gransfer econo- 9¢ itesters “were ichosen to represent vari-
mic Ueaxiss_to the hybrids. The present 11 spus enien grewing tracts of Tamil Nadu
investigation was undertaken  with -pamgly,. AC.. 863 (Bhuvanagiri), AC
a view to screen a number of lines 864 adurai) AC 865 (Dindugal),
in agdfegatum onion,'’Using the line ~ AC “é!ébg (Pollachi), AC 867 (Thudi-
X tester.method of analysis as sug-  yalur), AC 868 (Mithilaipatti), AC 869
gested b WW;‘WWadMT). AC
$2.8 : 23

scra 11818 o .
pert of M. Sc (Ag) thesis of the Senior author submitted to Tamil  Nadu ,(Agri
ity, Coimbatore-3. 5 : ST
N ural Research Station, Kodaikanal - 624 103,
*Signih. f Horticu‘ture, Tamil Nadu Agri. University, Coimbatore-3.
il Research Station, Thadiyankudisai.
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871 (Ummiampatti) AC 872 (Mana-
chanallur), AC 873 (Co.1), AC 874
(Co. 3) and AC 875 (Thudiyalur).
Among the lines and tester AC 863, AC
864 and AC 874 represent early maturity
group whereas AC 866, AC 871 AC
872 and AC 873, are of late maturity
group. The bulbs size are bigger in AC
863, AC 866, AC 868, AC 872, AC 873
and AC 874. The lines AC 863, AC
866, AC 868, AC 872 and the tester
AC 874 represent high yielding group.
The storage quality was good in case
of AC 863, AC 869, AC 872 and AC

- 874. The parents were non inberd

lines. Forty day old seedlings of 30
crosses and 13 parents were trans-
planted at a spacing of 45 cm X 10
cm in ridges and furrows of 3 m

‘length. In the seed to bulb gene-

ration. the lines AC 863, AC 866 and

the tester AC 873 and AC 874 were

proved to be good general combiners
(Vadivel et al., 1981). The bulbs
harvested from seed to bulb generation
were stored for 40 days at room
temperature (26.2°c) and the bulbs of
all the cross combinations and the
parents were planted at a spacing of
45 X 16.cm in a randomised block
design with three replications. Thirty
plants were selected at random in
each replication and data on plant
height (cm). days to maturity, plant
weight (g). individual bulb weight
(9), number of bulbs per plant, yield
of bulbs per plant (g) and shape
index (height/diameter of the bulb)
were recorded at maturity.

The observations recorded for the
hybnds and parents were subjected
to line x tester analysis and the

estimates of general and specific
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combining ' ability were obtained by
adopting the methods suggested by
Kempthorne (1957), Comstock and
Robinson (1952) and Rao et. al.
(1968). :

RESULTS AND DISCUSSION

Analysis of variance showed that
the variances due to hybrids, lines,
testers and line. X tester interactions
were highly significant for all the
characters except in the case of vari-
ance of testers for shape index (Table 1).
It is evident from Table 2 that the
variances due to specific - combining
ability were of greater magnitude for
all the characters than general combin-
ing ability = variances. ~ The ratios
between general combining ability and
specific cgmbining ability variances
were less than unity for all the charac-
ters, thus indicating the preponderance
of non-additive gene action for these
traits. A comparison of general com-
bining ability variances - due to lines
and testers showed that the general
combining ability variances of lines
were greater for. six characters and
in the case of days to maturity, the
variance' was higher for testers.

The general combining ability effects
of lines and testers presented in Table 3
indicated that the line AC 863 was
found to be the best combiner for yield
of bulbs per plant, individual bulb
weight, plant weight and days to matu-
rity, whereas the lines AC 865 and AC
871 appeared to be promising in respect
of number of bulbs and height of plant
and shape index respectively.

Among” " the three  testers,
AC 874 was the best general combi-
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ner foryield of bulbs per plant, indi-
vidual bulb ‘weight,” number of ' bulbs
per plant, plant weight and!days to
maturity. The' tester AC 873 for plant
height and AC 875 for shape index pro-
ved to be good general combiners. The
high gca effect for yield of bulbs per
plant in the  parents AC 863 and: AC
874, could be due to increased  indi-
vidual bulb weight,

Of the 30 hybrids, 18 showed posi-
tive specific combining ability effects for
increased yield (Table 4). The hybrid
AC 868 x AC 873 recorded the nighest
and significant positive sca effect for
bulb'yield. The other hybrids to exhi-
bit'higher sca for bulb yield were, AC
864 x AC 873 and AC 863 x ACT 8BTS
The hybrids AC 866 x AC 874 and AC
865 x AC 875 for plant height, AC 870 x
AC 873 and AC 867 x AC 873 for days
to maturity AC 868 x AC 878 and AC
869 x AC 873 for plant weight, AC 864 x
AC 874 and AC 866 x AC 874 for indi-
vidual bulb weight, AC'863 x AC 874
and AC 872 x AC 875 for number of
bulbs per plant and AC 872 x AC 874
and AC 868 x AC 875 for shape indiex
showed the highest and favourable speci-
fic combining ability effects. The hybrids
AC 868 x AC 873, AC 870 x AC 873
and AC 863 x AC 874 involved  high Xx
low, low x low and high x high general
combiners respectively. The high x low
combination pointed to the importance
of\dominant gene action, whereas high
x_high combinations stressed the role of
additive or. additive X additive type of
gene action. Such an explanation was
also given by Hosfield et al. (1977) in
onion:  The hybrid AC 870 x AC 873
exhibited high negative specitic combi-
ning ability effects for days to maturits,
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although both the parents ‘nvolved were
poor combiners, indicating thereby the
rolé of complementary type of gene ac-
tion. Similar findings have been repor-
ted by Singh and Dhaliwal’ (1971) in-
wheat.

The most outstanding general com-
biner ‘was the tester AC 874, which
ranked first in the  per- se performance
as well as in'the gca effects for yield as:
well as yield components. However,
such a conclusion could not be drawn
in the case of lines. Similarly, the persé
performance of the hybrids when com-
pared with their respective specific
combining ability effects showed no re-
lationship between these two criteria.
Kalloo et. al.- (1974) found very little
relationship between specific combining
ability effects and per se performance of
the hybrids. ~As such, selection of hy-
brids on the basis of per se performance
seems to be more trelaiable than on
specific cambining ability effects in sO
far asithe present stuty with the aggre-
gatum onion is concerned.

The Junior fellowship received from
the Indian Council of Agricultural Rese-
arch, New Delhi by the Senior auther:
during the course of this investigation
is gratefully acknowledged.
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