—

%% « g Journal of Genetics @@
Iranian Genetics Society and Plant Breedlng Shahid Bahonar

University of Kerman

/ Print ISSN : 3060-7965 Online ISSN : 3060-7271

Determining the combinability of greenhouse orange bell pepper

(Capsicum annuum L..) lines in terms of fruit characteristics

Zahra Roudbari

*Corresponding Author: Assistant Professor, Department of Crop and Horticultural Science
Research, Southern Kerman Agricultural and Natural Resources Research and Education Center,
AREEOQ, Iran. Email address: z.roudbari@areeo.ac.ir

Javad Sarhadi

Assistant Professor, Department of Soil and Water Research, Southern Kerman Agricultural and
Natural Resources Research and Education Center, AREEO, Iran. Email address:
j.sarhadi@areeo.ac.ir

Abstract

Objective

A significant proportion of vegetable hybrid seeds in the country are imported. By 2010, this
dependency on foreign sources was anticipated to be reduced through domestic hybrid seed
production. A fundamental requirement for any plant breeding and hybrid seed production
program is the selection of suitable parents, and insights into the gene action controlling various
traits. Diallel crosses are a useful method for identifying potential hybrid combinations and
obtaining information on heritability, types of gene action, and predicting offspring performance.
Materials and Methods

A one-way diallel crossing scheme was conducted to evaluate the combining ability of seven
orange bell pepper lines derived from six generations of self-pollination. The resulting 21 hybrids,
and the seven parental lines, were cultivated in a randomized complete block design with three
replications. In each replication, 10 plants per treatment (hybrid or parent) were grown in a
greenhouse, totaling 30 plants per genotype. Traits were recorded throughout the growth period,
including fruit length and diameter, flesh thickness, pedicel thickness, average fruit weight, and
total fruit yield.

Results

Analysis of variance revealed that the differences among genotypes (parents and hybrids) were

significant at the 1% probability level for all traits studied. Subsequently, Griffing’s method Il
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was used to partition the genotype sum of squares into general combining ability (GCA) and
specific combining ability (SCA) and to assess the nature of gene action. GCA and SCA variances
were significant across all traits, indicating the involvement of additive and non-additive genetic
effects. However, non-additive gene effects had a greater influence, as evidenced by Baker's ratio
values below 0.5. The low GCA-to-SCA variance ratios further supported the predominant role
of non-additive effects (dominance or epistasis) in trait expression.

Conclusion

Hybrids 31x20, 30x25, and 33%30 are recommended for DUS (Distinctness, Uniformity, and
Stability) testing and potential cultivar release due to their high yield, desirable agronomic traits,
and competitive performance against commercial hybrid controls.
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Table 1. Analysis of variance, combining ability and Estimates of components of genetic
variance fruit traits in orange bell pepper

ogo 3Slos b Culis g pd Culis ) ope Jsb  eg pjgbwsie il 25 @lee
Fruit ogm0 Pedicle > )E Fruit Average fruit Df
yield Flesh thickness Fruit length weight SOV
diameter
thickness
5.57 0.08 ™ 0.75m™ 0.10™ 0.31m™ 169.40 " 2 s
Rep
2948.30 1.87™ 7.14™ 1.48™ 2.05™ 4022.71 ™ 27 s
- Genotype
3461.82 3.10™ 6.98 327 330" 4546.87 ™ 6 9o SphionS
- GCA
2801.58 152" 7.19™ 0.97 ™ 169  3872.95™ 21 oy &y 5
- SCA
3.29 0.30 0.75 0.16 0.38 510.54 54 s
Error
384.64 0.31 0.69 0.34 0.32 448.48 - ajca
2801.98 1.22 6.44 0.81 1.30 3362.41 - 02,
0.21 0.33 0.17 0.45 0.33 0.21 - 2 o
Baker ratio
0.21 0.29 0.16 0.41 0.27 0.18 - opad g pacdl
h2,
2.69 1.98 3.05 1.53 2.01 2.73 - Codle dn
Degree of
dominance

% NS
¢

Qo> S5 g gy Jlein] o )3 40 pxe > e pe iy 4 *F g

* kk

No significant, *, ™ Significant at the 5 and 1% probability level
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Table 2. General combinability effects and mean traits (in parentheses) evaluated in

orange bell pepper parental lines

33 31 30 28 26 25

20

Parental Lines
Traits

2788 (271) 464 (21510)  8.26° (223.70)  -1.18 (222.33) -6.50 (180) 2.44 (211)

0.45™ (9) -0.18 (8.50) -0.22 (8.83) -0.36 " (7.67) 0.32 (9.63) -0.32 (8)

0.54™ (9) 0.38 ™ (8.77) 0.02 (8.33) 0.33™(7) -0.10 (7.55) -0.12 (7.55)

0.59 ™ (10) -0.36 (7.67) 0.70 ™ (11.33) -0.36 (10) -0.10 (8) 0.15 (11)

0.31 (8) 0.27 * (6.50) -0.16 (6.67) 0.42™ (7) -0.16 () -0.50 ™ (5)

8.18%(94.16)  12.44*(108.91) 18.00™ (100.89)  -6.11(79.84)  -13.12"(88.28)  0.62 (69.28)

~9.26 (226.63)

0.31" (10.70)

0.38™ (8.50)

-0.62™ (8)

-0.16 ()

-3.65 (89.80)

oo (g bawgie
Average fruit
weigh ()
ogen Jsbo
Fruit length
(cm)
ogen Jlab
Fruit diameter
(cm)
ogm0 p5 CaolSes
Pedicle
thickness (mm)
ogm0 CabsS CanlSus
Flesh thickness
(mm)

0900 3 Sloe
Fruit yield (t/ha)

Joyd S5 g gy Jlein! pdaw p3 b xe i ey FF o T

*, ™ Significant at the 5 and 1% probability level
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Table 3. Special combinability effects and mean traits (in parentheses) evaluated in orange
bell pepper hybrids

JORK JUNES 0900 3,Slas i sge0 Jobo oose 155 bawsie Hybrids
Fruityield =~ 70552 o i (crosses)
oo yield . . Fruit length  Average
Pedicle Fruit fruit weight
!:Iesh thickness diameter
thickness
0.69" 13.91 -0.23 0.04 -0.53 -40.18 ™ 20x25
@) (113.43) (9.33) (7.90) (8.57) (199.33)
0.02 -43.22™ -1.97" -0.35 -0.41 -8.80 20x26
(6.67) (49.54) (7.33) (7.53) (9.33) (221.67)
0.43 20.11 1.62" 0.52* -0.05 17.45 20x28
(7.67) (119.89) (10.67) (8.17) 9) (253.33)
0.02 -3.48 -0.45 -0.30 -0.86 -27.44 20x30
(6.67) (120.41) (9.67) (7.70) (8.33) (201)
0.29 39.08™ 1.95" 0.60" 0.63" 36.58™ 20x31
(7.33) (154.42) (11) (9.17) (9.27) (269)
-0.13 21.53" 0.66 0.48" -0.11 24.71 20x33
@) (120) (10.67) ©) (9.70) (289.67)
0.69" 35.16" 1.25" 0.86™ 0.23 69.48™ 25x26
@) (131.21) (10.33) ) (9.33) 311.67
1.10" 27.79° 0.51 0.49" 0.42 20.08 25x28
8) (131.85) (10.33) (8.40) (8.83) (267.67)
0.02 34.31" -1.23 0.37 0.61" 21.51" 25x30
(6.33) (162.49) (9.67) (8.63) (9.17) (271.67)
-0.42 10.55 -0.49 -0.16 -0.07 -5.46 25x31
(6.50) (133.17) (9.33) (8.47) (8.53) (238.67)
-0.12 18.67 112 -0.35 0.26 5 25x33
(6.67) (120) (9.67) (8.43) (9.50) (281.67)
0.76" 4154~ 0.77 0.47" -0.22 29.11° 26x28
8) (131.85 (10.33) (8.40) (8.83) (267.67)
-0.98™ -5.28 2.03 0.55" 0.36 -11.12 26x30
(5.67) (109.14) (12.67) (8.83) (9.57) (220)
1.25" -40.59™ -0.23 -0.52" -1.15™ -12.09 26x31
(8.3) (68.28) (9.33) (8.13) (8.10) (223)
-0.46 2.45 181" 0.66" 142" 39.71” 26x33
(6.67) (90.69) (12.33) (9.47) (11.30) (307.33)
-0.24 -26.23* -3.05 -0.68 -0.91 -49.52™ 28x30
@) (95.21) (7.33) (7.37) (7.60) (187)
-0.01 -17.93 0.36 0.92" 1.28 1250 28x31
(7.76) (97.96) (9.67) (9.33) (9.83) (253)
-0.38 -10.30 -1.60™ -0.34 0.88" 13.63 28x33
(7.33) (84.96) (8.67) (8.23) (10.07) (286.67)
0.91* 29.93* 0.95" 0.23 0.63" 50.27 30x31
) (151.93) (11.33) 9) (9.33) (283.33)
0.21 28.07* 1.99” -0.03 -0.17 17.07 30x33
(7.33) (147.44) (13.33) (8.90) (9.17) (282.67)
0.10 18.04 0.83 0.47" -0.25 -37.91 31x33
(7.67) (111.86) (11) (9.77) (9.13) (251.67)

s> S g iy Jloi] s )3 o stae i * g 7

*, ™ Significant at the 5 and 1% probability level
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