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COMBINING ABILITY OF QUANTITATIVE CHARACTERS IN BRINJAL 
(SOLANUM MELONGENA L.) 

A. K. SINGl-l, MATHURA R AJ, R .S. P~-..; AND VSR KRISHNA PRASAD 

Hortic11/t1Tre and Agro-Forestry Research Programme, Ranchi 

Summary 

Combining ability effects were estimated for different characters in a diallel crossing programme comprising 36 crosses 
developed using I 0 parental lines in all possible combinations excluding reciprocals. Parents and crosses differed signifi­
cantly for gca and sea effects. On the basis of gca and sea variances, most of the characters under study indicated the 
predominance of additive gene action. The parents, CH-190, and CH-586 were good general combiner for fruit breadth and 
number of branches per plant. Swama Shree, CH-586, CH-757 and CH-190 were found best general combiner for most of 
the yield contributing characters. Crosses namely, CH-757 x CH-792, CH-190 x CH-792 and CH-792 x BL-22 have been 
found superior on the basis of sea value and per se performance, which may be evaluated for further promotion. 
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Int rod uctio n 

Brinjal (Solanum melongena L.) is one of the most 
important and widely consumed vegetable crops of 
India. >vhich can be grown through out the year. This 
crop exhibits rich genetic diversity for various horti­
cu ltural traits and has a great scope for its 
improvement. In brinjal, yield is complex quant itative 
character and influenced by its contributing traits, i.e., 
average fruit weight, length, breadth and plant vigour. 
The selection of parents on the basis of per se per­
fo rmance does not necessarily lead to des irable 
results . The knowledge of comb ining ability is pre­
requisite in any plant breeding prograrnrne for varieta l 
improvement and foi evolving a hybrid. Hence, at­
tempts have been made to stt..!CY ~:-:e general 
combining ability and specific comoi::i::lg ability ef­
fects for quantitative traits in brinjaL 

Materials and Methods 

:-he presem investigation was conducted dlli__;.ng kharif 
season. 200 i-2002..at e:>...1Jerimenral farm of Hon icul­
ture and A!rro-Forestrv Research Pro£:ramme. Ranchi. 
Nine dive~e genotypes of brinja!, ~arneiy,- Swama 

Shree (P1), CH-190 (P2), CH-586 (P3), CH-757 (P4), 

CH-792 (P5), BL-3 (P6), BL-5 (P7), BL-9 (P8) and BL-
22 (P9) were crossed in all possible comb'nations ex­
cluding reciprocals. The seeds of 36 F1s along with 
thei r 9 parents were sown in the nursery on July I 0, 
2001. The seedlings were transplanted on August 8, 
200 I in randomized block design at a spacing of 60 x 
45 cm with three replications. Standard cultural prac­
tices were followed to raise the normal crop. Data 
were recorded on 10 .randomly selected plants in each 
treatment over replications for 8 characters viz., yield 
(q/ha), average fruit weight (g), fruit length (cm), fruit 
breadth (cm), fruit firmness (kg/cm\ days to first 
flowering, number of branches per plant and plant 
height (cm). Data were averaged and subjected to 
statistical analysis. The combining ability estimates 
were calculated according to method 2 and Model I of 
Griffing (1956). 

Results and~ 

The analysis of•"'-> .~ for gca, sea and their ratios 
are presem;:>;i m :z:::!.=--~- Tl:..e mean square due to gen­
eral and specific ~filing ability were highly 
significant fur :a.: ~ :-7r-aeters indicating the impor-
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Table l. An:a..':·>is 0f•<L-iance (mean squan:) for combining abil!!:y 

Source c'J. Yield Fruit weight Fruit 
l~g::: 

gee s 8.5911.06° 2600.65 ** 3.: ; .s:=-

sea 36 50462.34•• 1934.42** 3..!5~ 

Error 88 7038.06 40521 0 --

•• Significant at 1% probability level 

ranee of additive genetic components in the inheri­
tance of all the characters. The higher magnirude of 
gea variance compared to sea variance indicating the 
predominance of additive type of gene action in the 
expression of a ll the characters except fruit breadth 
and days to first flowering. S imilar results were also 
reported by Singh et al. f2002) Ingale and Patil (I 997) 
and Kumar and Ram ( l 987). 

Estimates of general combining ability effects 
are given in table-2. Among the nine parental lines, 
the parent Swarna Shree exhibited highly significant 
gea estimates for fru it breadth and fruit length. The 
parent CH-190 showed highest gca effects and was a 
good general combiner for fruit breadth and number 
of branches. CH-586 exhibited highest gca effects for 
yie ld, fruit length, average fruit weight, fruit breadth, 
number of branches and plant height whereas negative 
gca effects for days to first flowering. CH-757 has 
sign ificant higher gea effects for yield , average fruit 
weight, fruit length, fruit breadth and fruit firmness. 
The parent CH-792 has significant gea effects for 
fruit firmness. Parent BL-3 was best general combiner 
for fruit length, w hile BL-5 was best for fruit firm­
ness. The parent BL-22 was the best general combiner 
for number of branches. Further, for most of the char­
acters, there was a close agreement between the 
ranking on the basis of the gea and the per se per­
formance of the parents, but such agreement did not 
exist for plant height and number of branches. There-

Fruit Fruit firm- Days to first Number of Plant height 
j~Ci: ness fio\\::ring branches 

l .6-+'-:e !.83 .. 16.57 .. 1.04-* 274.17** 
j .7i*• 121*'" 28.36** 0.64** 150.67** 
G.J.3 0.26 3.27 0.14 39.64 

fore, both gea effects and per se performance should 
be taken together for assessing true breeding poten­
tial. Similar results were also reported by lngale an d 
Patil (I 997) and Rashit et al. (I 988). 

The estimates of sea effects are given in Table-3. 
The numbers of crosses having desirable significant 
estimates were I I for yield, 5 for average fru it weight,' 
9 for rruit length, I I for fruit breadth, 4 for fruit firm­
ness, 6 for days to first flowering, 2 for number of 
branches and 5 for plant height. The three best per­
forming crosses showing highest sea effects in order 
of merit were CH-757 x CH-792, CH-190 x CH-792 
and CH-792 x BL-22 for yield, CH- 190 x CH-792, SS 
x CH-757 and CH-190 x CH-757 for average fruit 
weig ht, SS x BL-5, SS x BL-9 and CH-586 x BL-22 
for fruit length, CH-792 x BL-22, CH-190 x CH-792 
and SS x CH-752 for fruit breadth, BL-3 x BL-9, SS x 
CH-792 and CH-586 x BL-5 for fruit firmness, CH-
757 x CH-792, BL-3 x BL-22 and CH-90 x CH-792 
for number of branches and SS x BL-9, BL-5 x BL-22 
and CH-752 x BL-5 for plant height, whereas highest 
negative sea effects for days to first flowering were in 
CH-1 90 x CH-792, SS x CH-792, SS x BL-9. It is 
clear from the result obtained that in majority of the 
crosses which showed the best sea effects, having 
atleast one of the 3 most outstanding parental lines 
namely, Swarna Shree, CH-190 and CH-757, which 
have high gea effects for one or more for the yield 
contributing characters. Such observatic 1 has also 

Table 2. Estimates of general combining abili ty effects for different characters 

Character I Parent Yield Fruit weight Fruit length Fruit breadth Fruit finnness Days to first flowering Number of branches Plant height 

S\\arnn Shree - 177.20** 5.08 0.50* 0.44** 0.22 -I. I 0 0.05 -5.03* 
Cl 1-190 -46.12 -0.05 0.0 I 0.28* -0.42* 1.03 0.27* 2.28 
CH-586 70.04* 27.00** -0.29 0.46* 0.43** 
Cl 1-757 
CH-792 
OL-3 

!3L-5 

BL-9 

136.69** 20.38** 
3 7 .55 -21.68** 
-27-74 -8.07 
-38.32 -8.09 
21.46 -JO.OJ 

0.86** 
-0.49* 
0.55** 
0.25 
-0.79** 

0.37** 
-0.60h 

-0.30• 
-0. 14 
-0.15 

0.40* 
1.63** 
-0.2-l 
0.60• 
-0.37* 

0.36 -0.;-1•· Bl-22 20.63 -4.55 -0. 12 
SE (gi) 23.84 5.72 0.16 0.10 0.14 

*. ** Significant at 5% and 1% probabil ity level. respective!~ 

-1.27* 0 " * . .>.> 5.58* 
1.67* -0.10 -672 
1.61 * -0.42** -5 .15* 
0.90 -0.05 -4 .79* 
0.69 -0.48'* -5.49* 
0.75 0.0 1 -4.07* 
-0.96 0.39** 6.41 
0.5 l 0.10 1.79 
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COMBI~TNG ABILITY TN BRINJAL 

~/ Parent Yield :=ruit \" ::ig.h~ Fri.rt: :;::r:g:.~ !=':-..:::: c~.:. :=ri..::: !irmn~ Dzys to first 
f:0\,enng 

s~aa Shre:: x Ci-i- i 90 - I CL!.93 

swama Shree x CH-586 -2Si.7:' .. -: .:....:..:. 

5"-zrr.:: Sr~~ x CH--5 7 
5 ... ·ar~~ -hree x CH-:-92 

Swama Shree x BL-.: 

Swarm! Shree x BL-:' 

Swama Shree x BL-9 

Swama Shree x BL-: 2 

CH-190 x CH-586 

CH-190 x CH-757 

Cll-190 x CH-792 

CH-190 x BL-3 

CH- I QO x BL-5 

CH-190 x BL-9 

CH-190 x BL-22 

CH-5S6 x Cll-757 
CH-586 x CH-792 

CH-586 x BL-3 

CH-586 x 13L-5 

CH-586 x BL-9 

CH-586 x 13L-22 

CH-757 x Cl-1-792 

CH-757 x BL-3 
CH-757 x 13L-5 

CH-757 x BL-9 
CH-757 x BL-22 

CH-792 x BL-3 

Cll-792 x BL-5 

CH-792 x BL-9 

Cl-1-792 x BL-22 

BL-3 x 13L-5 
Bl-3 x BL-9 

BL-3 x BL-22 

BL-5 x 13L-9 

BL-5 x BL-12 

DL-9 x BL-22 

SE {Sij) 

11.30 

i0.98 
~ -_59 

83.03 
1 5 7.9~ · :..: :s 
-!36. i : 
257.69" ,,: - -~ · 

-12!..JC"' - , ~- · · 

70.81 -2':'. - : 

- 113.80 - ::i::..(1.3*" 

120.57 -3.;::S 

142.6 : - .,_ 

-281.52"" -.:;2.98 

181.82° 10.08 

145.16 21.85 

328.93* * -66.1 Y"'" 
239.J -l .. 26.9! 

' . ' -· _- ..,. 
-213.88 *• -26.63 

2-15.89** 3.;_05 

-65.39 

13.85 

-99.94 

-162.87 

16.98 

-70.65•* 

47.98 

-7 89 

- I 72.87* -30.97 

.:;-is.10•· 53.07** 

220.7 1 '"* -3.29 

158.23* 36.12* 
- 114.31 17.74 

-1 63.24. -26.22 

-219.28** -9.52 
-206.14 •• -33.09 

76.i2 18.-ll 

- . ...:.- · .. 
:.oc •• 
-: __:• • 

~-- .! 

-0.90 

-0.27 

- i.3..J** 
0.62 
-~I. - 1 

-2.65** 

-1.54** 

-0.11 

2.15** 
2.16** 

1.09** 

-2 . ..f5 * * 

0.94 

0.59 
1.33~* 

-0.08 

-1.48** 

-2.07** 

- 1.13** 

-0.66 

-0.96 

-0.09 

-2.22** 

-2.29** 

0.33 

0.5 1 

•.• • Significant at 5% and I% probability level. respectively 

: . : 5--

.! 

.J.,.18 
-0. ""'.'9• • 

1-30** 

1.83** 

-0.05 
-2.05* ,r,; 
0.49 

-1.63** 

-0.42 

0.18 

0.65* 

0.34 

-2.-12** 

0.2i 
-0.36 

-0.89** 

1.20** 

0.88** 

-2.09** 

0.90** 

0.01 

-0.49 

2.00•• 

-0.08 

1.02** 

0.65* 

1.05*' 

0.29 

-0.84** 

0.32 

-0. :2 
___ : c.. 

-·~.2..: 

-D. ! 2 

oos 
-0.16 

-0 .14 

u.32 
-1.23"* 

-0.30 

-0.50 

-0.56 

-1.28•" 

-o . .;o 
I. IS** 

0.09 

0.62 

0.97* 

-2.0 I•• 
0.81 

-0.06 

-0.77 
- 1.91** 

-1 .86** 

-0 29 

-0.31 

- 1.33** 
J .28** 

0.'18 

0.43 

0.82 

-0.J2 

0.46 

( ! " 
-5 .63 "'~ 

-2. - s 

C..20 

-0.53 

- 10.15** 

- 1.64 

1.8-1 

-2.82 

0.23 

-2.37 
5.61 *• 
--tS8"* 
0.73 

-0.26 

0.19 

1.69 

12.06** 

- 1.46 

0.01 

0.60 

-1.42 

6.99** 

8.60** 

-5.22** 

0.63 

-2.30 

-1.98 

7.85** 

-2.04 
7.24h 

1.65 

Number of Plam 
branches 

0.06 

-o.s3•• 
0.26 

-0.16 

-0.71 * 

0.-17 

0.41 

-0.06 

0.37 

-0.29 

0.78* 

0.74* 

-0.16 

0.69* 

-0.20 

-0.9 1 ** 

0.40 

0.35 

-0.05 

0.64 

-0.08 

0.99•* 

-1.89** 

0.38 
0.40 

-0.08 

0.60 

-1.30* . 

-1.61 *. 
0.01 

-0.68* 

0.35 

0.95** 

-1.56** 

0.05 

-0.09 

0.3-l 

height 

5. 10 

- 11. i 8 

8.66 

1-15 

-5.23 

7.20 
10.84 

-li3 

8.16 

-16.03 .. 

-13.65** 

7.79 
6.87 

6.30 

9 .02 

14.9 1** 

4.80 

1.99 
1.4.J 

-3 .Q9 
19.09° 

- 1.64 

-22.20• · 

5.67 

-I 0.27 

1.95 

- I 5.S6** 

-0.72 

-7.-19 

10.03 

-12.02* 

21.92 

-2.94 
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been made by Varshney et al. ( 1999) Ponnuswam i 
and lrulappan ( 1992) and S ingh and Kumar (1 988). 
For assessing the superiority of a hybrid generally its 
sea effects and per se performance sho uld be taken 
into account. In the present srudy, it was c lear that 
there was a c lose correspondence between sea effects 
and the per se performance for most of the econom ic 
characters. It was also evident that best cross combi­
nation for most of the ch2;2cters generally involved 
one good and one poor g~neral combiner with high 
sea effects may be due to a complementary type of 

gene action which can be fixed to a great extent in the 
segregating generations, whereas crosses with high 
sea effects which invo lved poor x poor combiners. 
may be utilized for exploitation of hybrid as the non 
additive, non fixable genes seems to play a greater 
role. 

Parents like Swarna Shree. CH-792 and CH- 190 
in general were proved to be good general combiners 
for most of the yield contributing characters. Among 
combinations based on the sea values and F 1 per se 
performance the hybrid namely, CH-757 x CH -792. 
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130 SINGH eta!. 

CH-1 90 x CH-792 and CH-792 x BL-22 has been 
found superior and these combination can be tested 
for promotion of F 1 hybr ids in brinjal. 
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