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-· .Eight diverse genotypes were crossed in all possible combination excluding reciprocals to identify the best parental 
·,combination. The analys is variance postulated highl y signi ficant variances for general and specific combining abili ty to 
· 7~11 the characters. The magnitude of general combining abil ity variances was higher than the specific combining abil ity 

·variances indicating importance of additive component for al l characters except fruit breadth. The parents EC-368860, 
· · -~T-17, BT-18, EC-164336-A-1 and EC-369060-A were observed good general combination for one or more of the 

character contributing yield. The crosses EC-339074 x EC369060-A and EC-164336A x BT-18 w as most promising 
combination for quality and yield, respectively. The additive gene action in present study suggested that most of the 

·,,. crosse~ can be utilized for developin.g desired segregants. 
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Introduction 
,f 

Tomato (Lycopersicon esculentFm M il l.) is one of the 

major crops among vegetables, grown widely both for 

fresh and processing . . Being a self pol Ii nated it has a 

tremendous potential for heterosis breeding. Several 

commercial hybrids have been developed coupled with 

excellent quality apd yield. W ith increasing popular­

ity of F 
1 
hybrids it is imperative to obtain new hybrids 

with excel lent performance. The knowledge of ~nera l 
combin ing abi lityl gca) and ~peci fi c combinin abi l­

ifYTsca e ps to sE!lect the parents as well as crosses 

. and find out gen·e·action to formulate and effective 

brood ing method~o_ID'. Therefore the present investi7 ------=------" .,,..,....__,.,---,~.:.__~~-:--~ 
gation was undertaken to 1'Clenti fy best parental com-

bination having good quali ty coupfe(fwith high yield. 
-~ 

Materials and Methods 

Eight diverse genotype/cultivar of tomato, namely EC-
164336-A-1 (P, ), EC-368860 (P 

2
), EC-339074 (P

3
), EC-

369060-A (P
4
), EC-38602 1 (P

5
), Sonali (P

6
), BT-17 (P

7
) 

and BT-18 (P
8

) were crossed in all possible combina­
tion excluding reciprocals. The 28 F 

1 
hybrids along 

w ith their eight parents were evaluated during Kharif 
2002, in RBD with three replications at Research Farm, 
HARP, Ranch i. Twenty plants in each treatment were 
transplanted at row and plant spacing at 60 and 40 
cm, respectively. Observation were recorded on 10 
randomly selected plants from each treatment for qual­
ity and yield attributing traits v iz; plant height(cm), 
number of branches per plant, average fru it weight (g), 
fruit length (cm);fruit breadth (cm), f~u it firmness(lb/ 
inch2

), TSS (%),number of locu les per fruit, pulp thick-
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RAI ET AL 

• 'it 
nes((cm ) and y ield (q/ha). Data were pooled and 
subj~cted to statistical analysis. The combining abil­

ity estimates were calculated according to the Method 
2 an~ M odel I of Griffing (1956b). 

Results and Discussion 
~· 

Signi~i cant variances were observed for general and 
specific combining abi li ty for all the characters(Kaur 
et a/.,2002). However the relative magnitude of gen­
eral combining abili ty variances was higher than the 
specifi c combining ability variances indicating thereby 

· that the addi tive component was of major importance 
in the expression of all the characters, except fruit 
breadth was found to be under the control of both 
addiQve and non additive gene action. These finds are 
in agreement with those of other Mittal and Singh 
(1977,), Lonkar and Borikar(l 988), Srivastva et a/. (1998) 
and $<1njay et a/.(2002). Under such situation where 
both.~dditive and non-additive component of genetic 
variance are important, it is evident that maximum 
producti on may be attain w ith a breeding system that 
can: e~p l O:it both add itive and non-addit ive genetic ef­
fect simultaneously . 

1
General combining abili ty studies have successfully 
led to; making cho ice of suitable parent. This informa­
tio~ 9,n quality, yield and its components would greatly 
help in proper classification of parental lines in the 
present study. Parent EC-339074 exhibited significant 
and ~ igh general combin ing abil ity effects for plant 
height, number of branches per plant, average fruit 

. I . 

weigtlt, fru it breadth, pul P,_ t~ ickness and yield per 
plant'. General combining abi'lity effect includes both 
additjve and additive x add itive type of gene action 
(Griff,ing, 1956a, b), which represent fi xable genetic 
varia,!lt:e. Some scientist (Srivastva et al. , 1998) have 
also ~ported that additive parental effect as measured 
by general combining abil ity effecrs are of cri tical 
importance and value, whereas non-al lelic interaction 
are impracticable and can not be manipulated. On the 
basis..'of per se performance and general combining 
abi lity effect, parent EC-339074 and EC 369060A for 
p lant, height, EC 164336A-1 and EC339074 for num­
ber of branches per pi ant, EC-33907 4 for average fruit 
weight, ECJ68860 and Sonal i for fruit length EC-
339d74 and BT-1 7 for fruit breadth, EC-164336-A-1 
for TSS, EC-386021 and EC369060-A for number of 
loc1-1les per fruit, Sonali and EC-339074 for pulp thick­
ness and EC-339074 and BT-1 7 for yield were found 

best general combiner. 

Specific combining ability effects represent 
and epistatis as potential parameters for hete 
ing, which is non fixable and utilized in tor 
commercial exploitation of heterosis is fe 
three best perform ing hybrids on the bas 
performance and sea effects are presented 
To confirm whether the crosses ind icated 1 

of specific combining ability effects wen 
best performer ones, the best five crosses c 

of per se performance and spec ific com bi 
effects were selected.The best performing h 
EC-368860xBT-18, EC-339074xEC-3860 
368860xBT-18 for plant height, EC-368860 
369060AxBT-18 for number of branches p1 
17xBT-l 8 and EC-164336A-1 xEC-368860 
fruit weight, EC-'368860xSonali and EC-3 
369060 for fruit length, EC-339074xEC386 
breadth, EC369060AxBT-17 for TSS, EC-3 
386021 and EC-368860xSonal i for numbE 
per fruit, EC-368860xEC-369060-A-1 and 
x sonali for pulp thickness and EC1 64336 
for yield . It is clear from the result obtai 
majority of the crosses which showed the 
fects, the parental lines involved were at . 
the five most o ut standing parental lines, 

, J 68860, BT-1 7, BT-18, ECl 64336-A-1 and 
A, which had high gca effects for one or 
characters contributing y ield. This ind ice 
superior performance of the F

1 
showing 

fects was largely due to epistatic interacti, 

In the parent study, best cross combinatio 
high x high, high x low, high x moderate, 
low and low x low general combiner for cha 
study (Table 1 ).This has suggested that go0< 
bi nat ions are not always obtained betwe~ 
era I combiners. If the crosses showing t~ 
cific combining ability involved both t 
which are good general combiners, they< 
plo ited in practical heterosis breeding. 
crosses showing the high speci fic combi 
involve one good combiner and one mo• 
biner may be utilized as desirable transgr 
regants, if the additive gene action pres 
combiner and complementary epistatic • 
moderate combiner, act in the sailie di recl 
mize the desirable p lant attributes. The < 
non-additive gene action in present stud 
that a breeding procedure such as populati 

-
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ment (selection) and heterosis might prove most ben­
eficial for improving the quality and yield in tomato, 
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