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Combining Abilities for Yield Performances of Chili Using

Maintainers as Female Parents
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Abstract: Prospective genotypes of chili varieties CA1441-J-8 and CA1442 were evaluated. They were crossed
with male sterile varieties PEPAC32 and PEPAC38. Pollen of F, hybrids were evaluated by using a fertility
scoring method. The study revealed that prospective genotypes of CA1441-J-8 and CA1442 varieties were B
lines or maintainers. Combining abilities of chili were studied by crossing female parents CA1441-J-8 and
CA1442 with 6 male parents; CA1446-8-2, CA1447-4-19, CA1448-5-13, CA1449-2-5, CA1450-3-6, and CA1451-
5-11. The F, hybrids, parental varieties, and commercial varieties were compared. It was found that yield of F,
hybrid CA1441-J-8 x CA1450-3-6 was not significantly different from most of F, hybrids, but the yield was higher
than female parents, most of male parents, and commercial varieties (Table 2). The F, hybrid CA1442 x
CA1447-4-19 showed the highest fruit weight, 75.61 g, which was higher than all varieties evaluated. The
female parent CA1441-J-8 showed positive and significantly different of general combining abilities (GCA) for
fruit length. The female parent CA1442 showed positive and significantly different of GCA for fruit weight. The
male parent CA1450-3-6 showed positive and significantly different of GCA for yield, fruit weight, and fruit width.
The male parent CA1447-4-19 showed positive and significantly different of GCA for fruit weight, fruit width, and
fruit length. The male parent CA1448-5-13 showed positive and significantly different of GCA for fruit length.
Some F, hybrids from these parents showed positive and significantly different of specific combining abilities
(SCA). Most of F, hybrids exhibited positive significantly different heterosis for fruit number per plant, fruit
weight, fruit width, and fruit length. The F, hybrids, CA1441-J-8 x CA1450-3-6, CA1442 x CA1447-4-19,
CA1442 x CA1448-5-13, and CA1442 xCA1450-3-6 have potential to be used as parents for chili hybrid

development.
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Table 1 Fertility of pollen and genotypes of F, hybrid and male parent chilies

Number of plants Genotypes
Variety
Fertile Sterile F,hybrids Male parents
PEPAC32xCA1441-J-8 - 308" S msms N msms
PEPAC32xCA1442 - 28S+2l S msms N msms
PEPAC38xCA1441-J-8 - 30S S msms N msms
PEPAC38xCA1442 - 30S S msms N msms

'S s sterile plants, | is incompletely sterile plants with less than 5% normal pollen
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PANAAL gnnasieEnaLETTAan e aisn Ty
NNADF WoWug CA1447-4-19  1HiAnuenINageqn
VRININWUTNARBL WL 19.73 LIURANAS R
meﬁiwmjwﬁﬁmﬁﬁﬁﬂ;mmﬁﬁﬁuﬁuﬁ:ﬁwm
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9197 2)
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Figure 1 Fruit characteristics of chilies; female paren

- E

t varieties; (a) CA1441-J-8, (b) CA1442; male parent

varieties; (c) CA1447-4-19, (d) CA1448-5-13, (e) CA1450-3-6 ; F1 hybrid varieties; (f) CA1441-
J-8 x CA1447-4-19, (g) CA1441-J-8 x CA1450-3-6, (h) CA1442 x CA1447-4-19, (i) CA1442 x

CA1448-5-13, (j) CA1442 x CA1450-3-6

nMatiansiaraisuresgnuaniivilandd
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@:N’MJ CA1442 x CA1448-5-13, CA1442 x CA1450-
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ANAN  CA1442 x CA1449-2-5 ﬁﬁw‘iqﬁqm WA N
Auanlaiipauuans1set i dadAgynieaia
@:N@N CA1441-J-8 x CA1446-8-2, CA1441-J-8 x
CA1449-2-5, CA1441-J-8 x CA1450-3-6, CA1441-J-
8 x CA1451-5-11, CA1442 x CA1446-8-2, CA1442 x
CA1447-4-19, CA1442 x CA1448-5-13, CA1442 x
CA1449-2-5, CA1442 x CA1450-3-6 UarCA1442 x
CA1451-5-11 fiduaunasefufinanspanudisuses
QAN LR ETasE-w T AN LANssatnad]
WA 1ATYNINADA IUNNUIN AraN CA1441-J-8 x
CA1447-4-19, CA1441-J-8 x CA1449-2-5, CA1441-
J-8 x CA1450-3-6, CA1441-J-8 x CA1451-5-11,
A1442 x CA1447-4-19, CA1442 x CA1448-5-13,
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CA1442 x CA1449-2-5, CA1442 x CA1450-3-6 LaL
CA1442 x CA1451-5-11 iminuaiedeiuanspnn
AAuTesgnuANMedadnraee-ulTpaw
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CA1441-J-8 x CA1447-4-19, CA1442 x CA1446-8-2,
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J-8 x CA1448-5-13, CA1441-J-8 x CA1449-2-5,
CA1441-J-8 x CA1450-3-6, CA1441-J-8 x CA1451-
5-11, CA1442 x CA1446-8-2, CA1442 x CA1447-4-
19, CA1442 x CA1448-5-13, CA1442 x CA1450-3-6
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Table 2 Horticultural characteristics of chilies

Yield Fruit number Fruit weight Fruit width Fruit length
Variety

(tha) per plant (9) (cm) (cm)
F1 hybrid
CA1441-J-8 x CA1446-8-2 21.43 af" 14 d-i 58.93 e 4.28 de 14.04 |
CA1441-J-8 x CA1447-4-19 20.67 a-f 14 d-h 68.24 b 4.49 bc 18.60 c
CA1441-J-8 x CA1448-5-13 21.64 a-f 11 g-i 39.45 k 3.95h 1717 e
CA1441-J-8 x CA1449-2-5 19.25 b-f 17 b-g 52.78 g 4.30d 14.44 |
CA1441-J-8 x CA1450-3-6 3255a 20 a-f 54.51 f 456 b 16.64 f
CA1441-J-8 x CA1451-5-11 28.40 a-d 24 a 62.28 d 4.20 ef 15.69 h
CA1442 x CA1446-8-2 19.71 a-f 13 e-i 55.59 f 442 c¢c 16.35 g
CA1442 x CA1447-4-19 28.65 a-d 18 a-f 75.61a 454 b 16.47 fg
CA1442 x CA1448-5-13 30.51 a-c 16 b-h 61.86d 4.15f 16.48 fg
CA1442 x CA1449-2-5 14.28 ef 15 d-h 50.06 h 4.30d 11.46n
CA1442 x CA1450-3-6 31.96 ab 20 a-d 68.25 b 4.23 d-f 14.26 k
CA1442 x CA1451-5-11 25.77 a-e 19 a-f 52.01¢g 4.05¢g 13.921
Female parent
CA1441-J-8 15.56 d-f 10 hi 66.01 c 6.01a 10.79 0
CA1442 9.51f 7i 59.30 3.97 gh 8.30 p
Male parent
CA1446-8-2 16.99 d-f 10 hi 55.57 f 4.00 gh 15.50 i
CA1447-4-19 18.67 c-f 18 a-f 45.03 i 2.64n 19.73 a
CA1448-5-13 14.22 ef 13 f-i 38.77 k 2.75m 17.45d
CA1449-2-5 18.01 c-f 18 a-f 33.48 | 3.35k 15.59 i
CA1450-3-6 20.85 a-f 22 ab 41.16 ] 3.52] 16.48 fg
CA1451-5-11 18.72 c-f 20 a-e 32431 2470 19.09b
Commercial variety
Nang Nual TB2008 15.67 d-f 21 a-c 29.85m 3.191 10.68 0
Pak klong 192 15.50 d-f 15c-h 42.33 ] 3.72i 12.05m

38.33 24.7 1.77 1.32 0.71

%CV

"Means within column with different letters differ at P<0.05 according to least significant difference
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Table 3 Estimates of general combining ability and specific combining ability effects for horticultural

characteristics of chilies

Yield Fruit number Fruit weight Fruit width Fruit length
Variety
(t/ha) per plant (9) (cm) (cm)
general combining ability, GCA
Line
CA1441-J-8 -0.58 -0.21 -2.27** 0.01 0.66™*
CA1442 0.58 0.21 2.27* -0.01 -0.66**
Tester
CA1446-8-2 -4.00 -3.23 -1.03* 0.06* -0.29**
CA1447-4-19 0.09 -0.84 13.63** 0.23** 2.05**
CA1448-5-13 1.51 -3.04 -7.65** -0.24** 1.34**
CA1449-2-5 -7.80* -8.81 -6.88** 0.01 -2.53**
CA1450-3-6 7.69* 3.21 3.08** 0.11** -0.03**
CA1451-5-11 2.52 4.71 -1.15* -0.16** -0.54**
specific combining ability, SCA

Crosses
CA1441-J-8 x CA1446-8-2 1.44 0.46 3.93** -0.08* -1.81**
CA1441-J-8 x CA1447-4-19 -3.41 -1.64 -1.42* -0.03 0.40**
CA1441-J-8 x CA1448-5-13 -3.86 -2.57 -8.94** -0.11** -0.32**
CA1441-J-8 x CA1449-2-5 3.06 1.35 3.63** -0.01 0.83**
CA1441-J-8 x CA1450-3-6 0.87 -0.05 -4.60** 0.16™* 0.53**
CA1441-J-8 x CA1451-5-11 1.90 2.45 7.40** 0.07* 0.36™*
CA1442 x CA1446-8-2 -1.44 -0.46 -3.93** 0.08* 1.81**
CA1442 x CA1447-4-19 3.41 1.64 1.42* 0.03 -0.40**
CA1442 x CA1448-5-13 3.86 2.57 8.94** 0.11** 0.32**
CA1442 x CA1449-2-5 -3.06 -1.35 -3.63** 0.01 -0.83**
CA1442 x CA1450-3-6 -0.87 0.05 4.60** -0.16** -0.53**
CA1442 x CA1451-5-11 -1.90 -2.45 -7.40%* -0.07* -0.36**
SE GCA (line) + 1.92 0.97 0.22 0.08 0.03
SE GCA (tester) 3.32 1.67 0.39 0.14 0.05
SE SCA 4.70 2.37 0.55 0.19 0.06

*significant difference at P<0.05, ** significant difference at P<0.01
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Table 4 Heterosis of F, hybrid chilies

Heterosis (%H )

Variety Yield Fruit number Fruit weight Fruit width Fruit length
(t/ha) per plant (9) (cm) (cm)

CA1441-J-8xCA1446-8-2 31.69 36.85* -3.05* -14.58** 6.82**
CA1441-J-8xCA1447-4-19 20.81 -0.12 22.92** 3.85%* 21.84**
CA1441-J-8xCA1448-5-13 45.34 -6.50 -24.71%* -9.72* 21.56**
CA1441-J-8xCA1449-2-5 14.71 20.19** 6.10** -7.97* 9.51*
CA1441-J-8xCA1450-3-6 78.78 21.33* 1.74* -4.15%* 22.06**
CA1441-J-8xCA1451-5-11 65.72 58.59** 26.54** -0.77* 6.83**
CA1442xCA1446-8-2 48.72 54.01** -3.21* 10.72** 37.38*
CA1442xCA1447-4-19 103.34 40.99** 44.95** 37.23* 17.52%*
CA1442xCA1448-5-13 157.12 61.80* 26.15** 23.42* 28.01*
CA1442xCA1449-2-5 3.78 15.89** 7.91* 17.45** -4.04**
CA1442xCA1450-3-6 110.51 36.82** 35.87* 12.85** 15.08**
CA1442xCA1451-5-11 82.49 42.23** 13.39** 25.64** 1.66**

*significant difference at P<0.05, ** significant difference at P<0.01

%H_ is heterosis over mid-parents = ((F1 - MP) x 100)/MP
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