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Combining Ability in Relation to Chilli Breeding.

R. P. SINGH*

Comblning ebilitias of Fy and F, generations of crosses Involving six diverse cullivers of
chilll (Capsleum annuem L.) were snolysed for six traits. General combining ebillty verlances
wara highar then specitie cambining ability for sl the characters, Parents 5417, ‘6004' and
"6438° were Jlound good genersl combiners for fruit yisld and othor traits in both generations
Five hybrids, viz, ‘8403 x ‘6417, ‘GoN4, x ‘T104', “0000° x *6417'. '6004'x 5403' end
‘Chanchel* % '8417° were identilied a8 promising and their use In hybrid breeding programme in

ehilli would be most edvantegeous,

The plant breeder is. interested
primarily in identifying. parental combi-
nations that are likely 1o produce
superior segregates or to release higher
heterotic F, hybrids. In self-pollinated
crop like chilli, selection procedures
usually followed are based on the pure
line concept and the pedigree method.
No serious attempts have been made to

study the genetic architecture of yield

and its component characters in this
crop. It is in tnis context that the
present investigation was undertaken to
get the information on combining ability
for yield and its components in Chilli
by diallel analysis,

MATERIAL AND METHODS

Six Chilli cultivars, ,6004', 5403’
‘6439°, '7204°, 'Chanchal’ and '6417,
were crossed in all possible combinations
without reciprocals. The parents, 15 Fis
and 15 Fss were transplanted on 10th
August 1979 in compact famliy block
design with three replications at College
Farm. Randomization was done between
and within families in sach replication.
Single row plots were used for parents
and Fis. There were two rows [plot in

Fa. Each row had 10 plants spaced at
50 x 50cm between and within rows,
Individual plant observations were
recorded on 21 (parents and Fi) and 42
(Fs) plants for days to flower, plant
heiaht, _f_::_lgjl length, fruit thickness.
number of fruits/plant and fruit yield/
plant._ The combining ability analysis
was done asccording to Modell,
Method 2 of Griffing 1956).

RESULTS AND DISCUSSION

The results of combining ability In
Table 1 revealed that variances due to
g.c.a. and s.c a. were highly significant
for all the characters in each generation,
excepi for days to flower in F1 were
s.c.a. variance was not significant.
However, the variances dus to g.c.a.
were higher than those for s c.a. in both
F1 and Fs generations+#" Combining
ability analysis, therefore, sugaests that
additive genetic variance is playing more
important role in the inheritance of
thess characters, Earlier studies by Gill
etal, (1973). Lippert (1975) and
Singh (1976) also showed predominan-
tly additive genetic control for one or
more of these characters.
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The estimates of o.c.a. - effects
(Table 1l) revealed that the parents
‘6417 and ‘7204’ for early flowering;
'6004°, '5439" and ‘5403' for tallness;
'6004' and ‘5403 for longer fruits,
‘6417 and ‘5439 for fruit thickness.
‘6417", ‘6004° and ‘Chanchal’ for more,
number of fruits and ‘6004', '5439
5417" and 'Chanchal’ for fruit yield
were good general combiners in both
Fi and Fo generations. Similar were
the findings of Singh (1976) for soms
of these parents in Chilli. As ‘5417,
'6004' and ‘Chanchal’ in both the
analyses are superior for many traits,
an intermating population involving all
possible crosses among themselves

subjected to biparental mating in early

generations will be expected to offer
the maximum promise in breeding for
high fruit yield. Fo: long term approach,
the value of developing populations may

be emphasized and use of Jenzen's

(1970) method is suggested.

The s.c.a. effects for the different
charactets are given in Table lll. The -

specific combining ability effects were
lower in magnitude for several traits. Il
is expected because of halfing of hetero-
zygosity and dissipation to some extents
of linkage imbalance to non-additive
gene elfects. Considering the s. c. a.
cifects over both generations, the cross
combinations '5403' X '5417", '6004' X
7204, G004 X ‘5ai7,
'6403‘, and ‘Chanchal’ X ‘5417 in
hoth sets showed maximum and signi-
ficantly desirable s. c. a effects for
many characters including yield. Most
of the superior combinations involved at
least one geod general combiner and:
combining ability of the parents may be

‘6004 X

. [vll E!h_-ﬂii %-_

considered a reliable guide in the predi-:
ction of yield potantial of a cross Such
a parallelism was also reported vaIngh
and Singh (1978) in Chilli. ‘Like the
finding of Venkateswarlu (1979) in
pea, it was noted that the two. superior
parents of smilar attributes related to
gither through geographic. préximiw.
selection history or pedigree may give
poor or negative estimates of s, c. a..
effects, viz. '6004° X “‘Chanchal’. for
number of fruits/plant and vice-versa is
also true incase of '5403" X '5439'for the
sama and some other :haracters also.

Hence, it'is not necessarv that parents
having hrgherestrmates of a. ¢, a. effects.
would also gjve higher s. ¢. a. effects.

However, for fruit yield it is difficuly
to bring together all the desirable genes
by this method due to non-additive

genetic variation and also some genetic

barriers. In order to utilize them elficie-
ntly, inter se crossing of the desirable Fis
in all possible combinations should. be
undertaken for multiple parents input
into a central gene pool which will further
supplement speedy recombinations and
also in breaking strong genetic barriers
if present (Jensen, 1970).
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Table 1. Analyeis of varisnes for six characters In Fy end Fy
Source  d I, Days to Plant Fruit Frult Fruits/ Yield
Howar hiaight length breadih plant plant
G.C, A, B Fy 45,624 f50 47°8 22,21%e 13 68%® 340.67 105832
Fa  T920% §95,31%* 99,20%* 7.06%° 239 06** 1043 17"
5.C a, 16 Fy 1.69 182 gyee 3.58% 1.€0"" 24,939 27.90*
Fy 5.01%* . 224 gEv* 010 .01 18.2g"" fo.264"
Erroi 40 Fy 1,68 . Das 0.0 0.0 0,10 0.04
Fg 0867 0,24 069 0.17 0.12 0.87

®* Significent at | percent 1evel,
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Estimates ol . c. o, offects for sin chereetuee In Fy ang Fy

Yisld)

PARENT Days to Plant Fruit Fruh | Ifr!lilht_,f
flowor haigth length brendh plam _lf"“"'.t o
€004 Fa 3.62°° 7.02%° 1.78% - .0.62%* ﬁ._luf'll 5231".
Fa 3,86%° 6 g2°° 216%  .0.26 aze paTre
603 Fa 032 0.91°® 1.85%%  .1.64%* -5 687 '-ﬁ'.'as'""_
Fa -0 29 1.17%% 1.62%° .;n.n -ﬁ,ﬂ_ﬁ_;" -4.'3;1“'
Ba3e Fi 1.34°° 3.05°" -1.14%  0,80%° -6.04°" 7.82%%
Fo 0.96°° 3,892%=  .0,80% -0 78*° l:. g7ee 's.?_a“'
7208 Fi -1.26%¢ -4,16%° -2,23%% -0 89°° 0.04 -8.83%0
Fn .2.35%" -é.sa" .2.31%% .1 6g%° 0.13 -5.95%%
Chanchar Fa 1.71% 2010 033 D420 34" vaeee
F,I 2.509¢ A.86°* 047 ° -0.01 256" g
sny Fy 3.24%° -6,41°° -'n.éa?'- 1.94%° s.93% 6589°
£y 4G5 6315 .075%°  1.19% 6.617* 5.67°°
s E. (gl Fi 0.26 0.08 003 0.01 0.08 '0.04
Fa 0.23 0.18 021 0.3 011 0.26.

®% Signilicant &t 1 percent lovel,
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Ectimates of 8, ¢, . effects for cix chreacters in Fy and Fy
Croes Days to ‘Plant Fruit Frult Fruits/ Yiald/
. ‘flawer *height length ‘treedih ‘plant ‘plant
‘8004" x "5403° Fy -0.24 3,91%% 1.30** 1,640 6-0B** 10,23
Fa -1.01 2.25% +0.08 1.81%% 5.3€6* g 03**
X ‘64397 Fy 0.25 4.074¢ -2.3G%° 0.08 g.a7** 0319
Fa 3.43** 4,19%* 1,42%* -0.18 -1,02%* -1 67
X ‘7208 Fi «0.42 6.40%¢ 2 66%* «0.29%* 63zt 3.46°*
Fg -207%  424*° 274%% 0ee* 3.08** £0z%*
% ‘Chanchal” Fy 363  1.68%* «1,119% 1.3 -1.97%* 473°%
Fo  213° .36 -0.35 0 B9 -1.43%° 4,32
X €17 Ry A1,60%*  -4E2°¢ p@3” a1t Gage G.24*”
Fs -1.33% -u'os" 1,35 1.56%% 1.61%* 6.56%¢
© 'BARI'X B4y’ Fy -1.02% -0.37 23200 0 31=* 4 Bie* -§ 28"
Fa -1.21 -060 1.05%* 1.23°F 0.77°* L,45%*
x 7204 F1 -053 -1,08%* 03 1.01** 3.39** g BLY
Fa -1.E0® -1,34%¢ -0.23 c.05 <1,21%8 3,178
% ‘Chanchsl, Fy 1.5¢° 2.85%° «0.00 -0 47%* .20 -2.83""
Fa 1650 L 0.33 267 a1 25400
x '8y’ Fy -2.85%* 0.0¢ 0 6%%* -Q.z2® 2.57¢* CRT AN
Fq -3 E4%* (64 .21 0.76*° .23 7.3
6439' x ‘7204 F1 1,380 1280 0.5t 1.40%° 5 gave 7.98"*
Fq -0 0.30 013 -0.83 -2 25" .E1Ye
¥ *Chanchel® Fy 1.22 -1 4540 1.07%¢ 1207 2 5L 2.524¢
Fs g49 -0.25 »0.31 -0.08 -2 G 2.21%"
X BT Ry g11%e 396" 0.47%* 1,570 3,25 7,974
Fa <283 i.SS“ 1.0t ~2.43% 2.3c"* .08
,7204 » 'Chenchal’ Fy 0.73 1,844 ~1E5%® «0.24%° 0.38* ~11.45%°
Fa 0.35 3.950¢ ~1.45 -1.38% «2ES* 42810
x 387 Fy -0.80 1230 0 123 «{.27%e O g e
. Fe -Gra 0.52 <115 »2.57%* L8} R g
‘Thanchel % ‘BT Fy A1,838% 2,134 e 0570 2404 A S
Fq 043  355%° 2.2°F 0.2:% unee 7.940¢
S.E (S . Fy 0.08 0.22 ot 6,07 0.1% 0.70
Fy 0.74 0.43 0.7 0,25 .30 07z



