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(Lycapersican escufantum Mill2)#
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Combing ability analysis was carried owt in  tomato (Lycopersicen esculéntuin’
ML) in 8 2XG diallel crosses including nine parents and 26 F| hybrids, excluding the racis,
procals, The mean squares of general combining ability (o.6.8.) were higher tl:iﬂid lhia'l'f:-r_l
specific combining ability (s.c.a.) for all the eharacters swdied except for number ui priraty
hwanches. The parent Pusa Ruby had the maximum positive g.c.z. effect for early’ vruld and
highest negative g.c.a. effect for days to fruit ripening. The parent 51, 120 had -maximum:
negative g.c.a, effect for days 1o {lowering. The parents Marglobe. Roma and Pusa Eacly
Dwarl showed maximum positive o.c.a. effects Tor total yield, numbar of Truits per plant
and average weight of fruit respectively, The cross Momor X Pusa, Early Dwarl, gove thé
highest posilive s.c.a. effect for,total yield. |In general, it was observed that good gene-
ral combiners for trajt alse had good perse performance and the -crosses ﬂhnm—.g fifgiy

5.c.a. effects had atleast one of the parents having high g.c.a.

In tomotoes (Lycopersicon escul-
enmum Mill.) variability with regard to
vield and its components is yet to be
adequately studied although some in-
formation is available on certain
aspects of vyield and its components
from the work of Larson (1941),
Burdik (1954), Theodore and Lana
(1957), Corbeil and Buttler (1865)
Betlach and Novak (1970) and Khalf-
Aliah (1970). Since information on
some of the components is usefulin
adopting suitable breeding methodo-
logy, a study was undertzken to analyse
the combining ability of nine geneti-
cally diverse inbred lines of tomato
(from India and France) using diallel

cross technigue and to characterise the
genetic architecture of the population

- nagar,

50 as to fnr}nulate_efficienlt;hreeding
procedures for effecting yield improve-
ment. '

MATERIALS AND METHODS

The experimental material consisted
of nine inbred lines of tomatoes viz,,
Peru , Mobaci, Momor, B,,;;, Pusa
Early Dwarf, SI. 120, Roma, Marglobe
and Pusa Ruby and their 9x9 non reci-
procal dialle! set of crosses, The nine
parental lines and their 36 F; "hybrids
were grown during Summer 1972, at
the Horticultural Research Centre, Pant-
in a Randomised Block Design
with three replications. The spacing
adopted was 100 cm x 50 cm, Five
plants were selected at random in each
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replication for recording the observa-
tions. Observations were recarded on
days taken from transplanting to first
flowering and lirst fruit ripening, num-
ber. of primary branches per plant,
early and total fruit vield per plani,
total number of fruits per plant and
average weight of fruit. Six pickings
were taken for calculating total yield
and total number of fruits per plant.
The first three pickings were consi-
dered for early yield. Combining abi-
lity analysis was carried out according
e Model-1, Methed-2 of Grilfing
(1956).

RESULTS  AND DISCUSSION

The analysis of variance showed
signilicant differences between all the
progenies and the results of analysis of
variance for general and specific com-
* bining ability are given in Table |. All
the charactets studied had highly signi-
ficant variances both for general and
specific combining ability suggesting
the importance of both additive and
nonadditive type of gene action. Similar

COMBINIG ABILITY IN TOMATOD

results have been reported by Tayel
er al. (1558) for earliness, Gilbert(1961)
for total vyield, Corbeil and Euttler
(1965) for maturity, Peat and Whitting-
ton (1965) for flowering and total vield.
Kolhe {1970) reported that in tomato
fruit number is controlled by additive
type of gene action. The mean squares
of g c.a. were invariably higher than
that of s.c.a. (Table I) in all the charac-
ters studied except in number of pri-
mary branches per plant. Thus, in
general the additive type of gene action
appeared to play a greater role for all
the characters studied except for the
number of primary branches per plant.

The parent Pusa Ruby had the
maximum g.c a. eliects for early fruit
yield per plant while Roma showed the
highest g.c.a. for number of fruits per
plant. The parent Pusa Farly Dwarf
had the highest g c.a. effect for average
weight of fruit.  None of the parents
had the significant negative g.c.a. effect
for days taken to flowering and fruit
ripening and number of primary bran-
ches per plant. However, parent 51.120

TABLE 1. Analysis of varjance table for combining abitity

Source of D.F. Mean Sguares
variation — e
: - E c = == e € —
23 eofp 35  Ez2 2 = 22
w o - = [ — —— oo a s
Zme g 5;’5‘ == =z &z 58z
—y ]
O=% 8= ZES S5 22 == Z%E
FEepIJca!inns - 2. Baae 4.27 93.40%* g102.00 0.001 113.41 75G.00%=
Treatmenis 44  B.9T*E 12,40 12.22% 165946.00%% D.3B13%* {Y7.30%" 278.00%*
Error 88 2.7 2.50 3.25 53388.00 0.0885 183.30 58.00
G.C.A, g 3.3 bB.aT* 3.40% 165883.00%% 0.177%* 7a35.4att 280,80
5.C.A. 36  2.90%%  E.66%F  Z.B0¥ 3126B.004* 0.107° 201,52+ 51.80=%
Error 83 0.2 0.83 1.08 17786.00 0.029 64.10 19.20
% F0 Bignificant at BY, and 1", raspoctively.
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had the highest non significant negative
a.c.a. eflect for (lowering, Pusa Ruby
for fruit ripening and .51, 120 for num-
ber of primary branches per plant. Nope
of the parents showed significant posi-
live g c.a. effect for total fruit per plant.
The parent Marglobe had the highest
g.c.a. for total fruit yield per plant. The
parent Pusa Ruby was the second best
goneral combiner for total fruit vield
per plant.

Amongsl the crosses, 1en crosses
had significant s.c.a, effects for early
flowering. The cross Mobaci X Sl. 120
had maximum negative effect while
Momor X Roma had minimum. For
days to [fruit ripening, seven crosses
had significant negative s.c.a. elfects.
The highest estimate was shown by
Peru, X Pusa Ruby. Seven hybrids
showed significant  positive s.ca.
effects for number of primary branches,
the maximum and minimum being ob-

served in crosses S), 120 ¥ Roma and
Momor X Marglobe, tespectively. Five

hybrids showed significant negative
s.c.a. effcts (less number) for number
of primary branches per plant. The
maximum and minimum were observed
in crosses Pusa Early Dwarf X S1.120
and Peru, X Momor, respectively. The
negative s.ca. effect observed for the
above character would perhaps be use-
ful since 1t i1s in the direction needed
by the breeder (i.e. suitable for high
level 'of plant population), Three hy-
brids expressed significant positive
s ¢.a. eflects for early fruit yield. The
maximum and minimum were observed
in crosses Peru, X Roma and Momor X
Pusa Early Dwarf, respectively. In six
out of 26 crosses, significant positive
sca. effects were observed for iotal

e, {.-'1,- e, 12

fruit yield, The s.c.a.'nﬂm:js'fwme'
highest in the crosses Momar X Pusa

Early Dwart and Momor X Mnrr;ilohﬁ
and |lowest in the cross 5. 120 % Foma.

The difforences beotween them wers,
however, not signilicant. The s.ca.
effects were significant in five F, hy-
brids for number of fruits per plant, the
maximum being in. Momor X Maralope
and minimum being in Peru, X Pusa
Early Dwarf. Five crosses . showed
significant s ¢, a. elfects lor more
average weight of fruit, the maximum
and minimum being observed in crosses
Mobaci X Pusa Ruby and Pusa Early
Dwari X Pusa Ruby, respectively.

In the presence of considerable
additive genetic variance, the parents
possessing a built in genetic potential
for superior performance in hybrids
may be selected on the basis of g.c.a.
effect. It is interesting to note that the
superior crosses for different characters
generally involved one of the superior
parents for that particular character
(Table I1). However, the parents asso-
ciated with good g.c a. effects for a
particular character may not necessarily
express high specific combining ability
for that particular character. It may be
concluded that the best parents gene-
rally do not make best crosses. Thus,
the general combining ability of the
parents cannol be prediclive Larson
(1241) also obtained almost similar

- results while studying the vyield charac-
‘ters of temato where he found that none
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of the parents of the highest yielding
cross were high in productivity. Hete-
rosis breeding may be taken up for the
character, nuinber of primary branches,
in which non-additive gene action
plavs an important rele, For the remain-
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TABLE 1. Best parent, best F, and best general combining parent and the best specific
cross cambination for different characiers

Characic Best parent Best Fy Best goneral Best spacific cross
; combiner combination
Days to first flowering  S1. 120, Sl 120 ¥ Pusa Ruby, 51 120 Maobaci X Si. 120
Pusa Ruhy Mobaci ¥ 51, 120
Days to first fruit E'F’u:-:a Ruby  Bugyr X Pusa Ruby Pusa Ruby  Perus X Pusa Ruby
tipening By
No. of primary branches Marolobe Pusa Early Dwarl X Sl 120 Pusa Early Dwarf X
per plant 8l. 120 SI. 120
Early fruit yield/plant Fusa Ruby I'Iéﬂnmnlr X Pusa Ealy Fusa Ruby Perus X Roma
war
Total fruit yield/plant Pusa Ruby Momeor X Pusz Early iaralobe. Memar X Margiobe,
Dwarl Pusa Ruby Momor X Pusa Early
Dwvarf
Ma, of fruits/plant Basys Momaor ¥ Roma Roma Momor X Marglobe
Average weight of truit  Pusa Early Puso Early Dwarf X Pusa Early Mobaci ¥ Pusa Ruby
Dowarf Fusa Ruby Dwarf
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