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ABSTRACT

A significant amount of large fruited pepper is imported for food processing industry in each
year because the domestic pepper fruit quality does not meet the industrial requirement. To address the
problem, new large and good quality for processing varieties of pepper are needed. The study was aimed
to indentify the new F, hybrids that met the industrial requirements. Seven large fruited pepper varieties
were selected as parental lines based on large fruit size, light or dark green fruit color at mature green
stage and red or dark red at ripe. Diallel cross included reciprocal crosses was applied and got total of
42 hybrids. Varietal traits of the hybrids and their parents were performed at an experimental field of the
Tropical Vegetable Research Center, Department of Horticulture, Faculty of Agriculture at Kamphaeng
Saen, Nakhon Pathom, in a Randomized Complete Block Design with 3 replications. Eight F, hybrids
showed the highest heterobeltiosis, specific combining ability (SCA), one of which was suitable for dried
pepper, two for pepper sauce, and five for fresh market. Three parents ‘CA365 ‘CA500’ and ‘CA849’
exhibited the highest general combining ability (GCA).
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Table 1 Pepper parental lines, their sources of collection and fruit characteristics

Fruit weight Fruit color Fruit character
Parental lines Sources
(9) Mature green Ripe Fruit shape Fruit position

1.CA428 Taiwan 12-13 dark green red elongate pendent
2.CA365 Nakhon Pathom 13-14 dark green red elongate pendent
3.CA500 Taiwan 35-40 yellowish green red-orange elongate pendent
4.CA649 China 14-15 dark green red elongate pendent
5.CA651 China 30-35 yellowish green red-orange elongate erect

6.CA849 Tak 19-20 green red-orange elongate pendent
7.CA1098 Nakhon Pathom 11-12 dark green red elongate pendent
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0 U wan 7 NN 1T% FANEN CA500xCA365
LRz CA428xCA500 4 SCA 89 (0.59 L8 0.49
ANE1AL) (Table 4)
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Figure 1 Eight F, hybrids with high potential for food processing industry
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Table 2 Means of yield characteristics' and fruit color of the 21 F, hybrids

Eruit Fruit Fruit Fruit Marketable Total Fruit Color
F4 hybrid weight length thickness yield yield
number/plant ) . "
(9) (cm) (mm) (ton/rai) (ton/rai) mature green ripe
CAB49xCA651 45.5 b-d 32.6 c-e 232 a 2.3 a-h 1.8 a-k 2.5 ad green red
CAB49xCA365 54.5 b-c 20.5 k-n 14.3 d-f 2.2 b-i 1.0 j-n 2.8 ad dark green red
CAB649x CA500 45.0 b-d 33.3 c-e 17.6 b-d 2.4 af 1.7 a-l 2.4 ad green red
CAB49xCA098 56.5 a-c 18.0m-o  14.0 df 1.7 1.0jn 20cd dark green red
CA649x CA849 51.4 b-c 23.6 il 15.4 d-f 2.0 d-i 1.8 a-k 2.5 ad green red
CAB49xCA428 52.8 b-c 16.8 no 13.3 ef 21 cH 0.7 n-p 1.9d dark green red
CAB651xCA649 43.8 b-d 30.8 d-g 15.8 d-f 2.2 b-i 1.1 h-p 2.6 ad green red
CAB51xCA365 54.7 b-c 33.1 c-e 14.4 d-f 2.2 b-i 1.9 a-h 2.4 ad green red
CAB51xCA500 20.8d 47.3 a 13.8 d-f 2.6 ab 0.6 op 20cd yellowish green red-orange
CA651xCA1098 54.3 b-c 27.7 fi 14.9 d-f 24 af 1.3 e-0 2.6 ad green red
CAB51xCA849 35.3 b-d 48.6 a 16.4 b-f 2.2 b-i 1.6 b-m 2.5 ad yellowish green red-orange
CAB651xCA428 42.7 b-d 27 g-i 13.9 d-f 2.4 af 1.0 j-n 2.7 ad green red
CA365xCA649 59.8 ab 20.2 I-n 14.7 d-f 1.8 hi 1.3 e-0 29 ad dark green red
CA365xCA651 55.0 b-c 30.3 d-g 14.3 d-f 2.2 b-i 1.9 a-h 2.5 ad green red
CA365xCA500 62.9 ab 31.6 d-f 15.6 d-f 2.4 af 24 a 35a green red
CA365xCA1098 53.7 b-c 18.2 m-o 124 f 19 e-i 1.3 e-0 3.1 ad dark green red
CA365xCA849 49.7 b-c 25.1 h-k 15.4 d-f 1.9 e-i 1.9 a-h 2.5 ad green red
CA365xCA428 84.7 a 19.7 I-n 15.1 d-f 2.3 a-h 1.1 h-p 3.7 a dark green red
CA500xCA649 60.0 ab 36.2 ¢ 16.6 b-e 2.3 a-h 21 a-e 3.2 ad green red
CA500xCA651 49.6 b-c 45.8 a 15.7 d-f 2.6 ab 1.0 j-n 2.8 ad yellowish green red-orange
CA500xCA365 41.6 b-d 31.5 df 16.4 b-f 23 a-h 2.0ag 2.3 ad green red
CA500xCA1098 57.6 a-c 34.3 cd 15.0 d-f 2.4 af 2.2 ad 2.9 ad green red
CA500xCA849 50.1 b-c 44.1 ab 20.1 a-c 2.6 ad 2.2 ac 3.4 a-c yellowish green red-orange
CA500xCA428 54.6 b-c 32.6 c-e 16.1 cf 27 a 2.2 ad 3.3 ad green red
CA1098xCAB49 53.6 b-c 21.5jm 16.1 c-f 2.4 af 1.3 e-0 2.6 ad dark green red
CA1098xCA651 62.4 ab 30.6 d-g 14.5 d-f 24 af 1.4 d-o 2.6 ad green red
CA1098xCA365 62.5 ab 18.2 m-o 123 f 21 cH 0.9 I-p 3.4 a-c dark green red
CA1098xCA500 50.9 b-c 30.8 d-g 14.0 d-f 2.0 d-i 2.1 ae 3.2 ad green red
CA1098xCA849 61.6 ab 21.5jm 14.5 d-f 1.9 e-i 1.5¢c-n 2.3 ad green red
CA1098xCA428 52.4 b-c 16.9 no 124 f 2.0 d-i 0.8 n-p 2.8 ad dark green red
CA849xCA649 56.7 a-c 26.6 g-i 15.6 d-f 2.0 d-i 1.8 a-k 2.5 ad green red
CA849xCA651 56.0 b-c 412b 15.9 d-f 2.2 b-i 1.9 a-h 2.7 ad yellowish green red-orange
CA849xCA365 52.1 b-c 25.2 h+ 15.5d-f 2.0 d-i 24 ab 3.2 ad green red
CA849xCA500 441 b-d 48.0 a 20.4 ab 2.6 ab 1.8 a-k 3.0 ad yellowish green red-orange
CA849xCA1098 43.8 b-d 24.9 h-k 16.4 b-f 2.3 a-h 2.2 ad 2.6 ad green red
CA849xCA428 56.0 b-c 27.4 fi 15.5 d-f 21 cAi 1.4 d-o 2.8 ad green red
CA428xCA649 58.3 a-c 177 m-o  14.6 df 1.9 e-i 0.9 I-p 2.6 ad dark green red
CA428%xCA651 37.9 b-d 27.2 f4 15.0 d-f 2.6 ac 1.7 a-l 2.5 ad green red
CA428xCA365 49.0 b-d 18.7 mn 13.1 ef 1.9 e-i 1.0jn 2.2 b-d dark green red
CA428xCA500 38.8 b-d 288 e-h  16.7 b-e 2.3 a-h 1.1 h-p 2.3 ad green red
CA428xCA1098 41.1 b-d 1390 14.6 d-f 2.3 a-h 05p 19d dark green red
CA428xCA849 31.3 d-c 21.7 j-m 15.5 d-f 2.0 d-i 1.0 j-n 2.0cd green red
Mean 51.1 28.3 15.4 2.2 1.5 2.7 - -
F-test ok ok ok o . ok _ _
LSD 0.05 28.3 4.6 4.2 0.5 0.8 1.3 - -
CV (%) 34.1 9.9 16.7 14.3 32.8 30.9 - -
Note: Means followed by the same letters within the same column are not significant at P = 0.05

** showed significant difference among the hybrid means at P = 0.01

Highlighted rows are the selected hybrids according to fruit characteristics, yield, plant growth and adaptation
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Table 3 Analysis of variance for the combining ability of yield characteristics
. Fruit Fruit . Total
Source of variance df Fruit number weight length Marketable. yield yield
/plant (ton/rai) .
(9) (cm) (ton/rai)
Replication 2 222.06 ns 45.85 * 5.569* 0.59 ns 0.67 ns
Treatment 48 377.54 ns 272.49 ** 14.13** 1.06 ** 0.64 ns
GCA 6 742.22 * 145.83 ** 44.81** 11.54 ** 1.75*
SCA 21 303.02 ns 3.91 * 13.671** 6.88 ** 0.55 ns
Reciprocal 21 347.87 ns 1.09 ns 5.83 ns 1.47 ns 0.80 ns
Error 96 297 .44 13.35 5.78 0.21 0.79
GCA vs SCA 0.71 0.97 0.77 0.63 0.76
GCA vs reciprocal 0.68 0.99 0.88 0.89 0.69
Note: ns, * and ** non significant and significant at P = 0.05 and 0.01 respectively.
GCA vs SCA = GCA/(GCA + SCA)
GCA vs reciprocal = GCA/(GCA + reciprocal)
Table 4 Specific combining ability (SCA) and heterobeltiosis (%Hb) of 14 selected F, hybrids and
general combining ability (GCA) of the 7 parental lines of pepper
F, hybrid Fruit number/plant Fruit weight Fruit length Fruit thickness Marketable yield Total yield
SCA %Hb  SCA  %Hb SCA %Hb SCA %Hb SCA %Hb SCA %Hb
CAB49xCA651 1.37 69.3 0.86 -10.5 4.09** -208 -0.05 -19.20** 0.33** 534.5 0.36 27.7
CA651xCA1098 9.72 -6.4 -0.37 -24 0.92 -32.2 0.03 18.30 ** 0.11 -16.00 0.09 -32.2
CA365xCA649 -2.67 37.3 0.17 0.2 -0.23  -19.7 0.19 -14.50 **  -0.18 189.2 -0.05 15.1
CA365xCA1098 -1.76 -7.4 0.28 -9.9 -0.72 127 0.03 -6.60 **  -0.33**  37.30 0.36 20.5
CA365xCA428 10.88 51.3 1.97 -2.3 0.67 0 0.02 10.60 ** -0.09 154.70 0.17 20.2
CA500xCA649 -7.49 0 -1.45 0 0.48 0 0.03 0 -0.22 181.00 -0.37 11.2
CA500xCA651 -14.36* -17.4 0.72 258 -0.91 -12.5  -0.01 -9.50 ** -0.16 48.00 -0.4 -20.2
CA500xCA365 10.69 -30.7 0.04 -13 -0.38 -5.8 0.06 -1.02** 0.20 151.60 0.59 14.0
CA500xCA849 2.34 10 5.19* 11 2.59** 4.2 0.16 -19.00 ** 0.10 97.60 0.26 -10.3
CA1098xCA500 3.37 -12.3 1.75 -224 0.5 -29.6 0.24 -37.50 ** 0.04 186.00 -0.11 -8.8
CAB49xCA365 -1.24 144 -0.08 -126 -005 -7.7 -0.07 0.30* 026 11110 -0.34  -10
CAB849xCA1098 8.92 -245 167 -139 -097 117 023 1840* -0.32 3940 -0.15 -225
CA428xCA500 7.91 -307 19 275 03 -125 022 -27.77* 0.55* -0.70 049 -23.38
CA428xCA849 12.37 442 283 248 0.01 1.0 0.04 2.00 ** 0.20 48.20 0.38 -28.7
Parental lines GCA
CA649 -0.28 -4.52* 0.44 -0.11* -0.17* -0.28 *
CA651 -6.13 ** 7.67* -0.15 0.21** -0.1 -0.2
CA365 5.12 ** -3.93 -0.86* -0.13** 0.14** 0.16
CA500 -3.74 9.74* 1.36** 0.30** 0.27* 0.23 *
CA1098 5.05 ** -5.84* -1.19** -0.11* -0.05 0.07
CA849 -1.17 3.43* 1.23** -0.11* 0.27* 0.05
CA428 1.15 -6.54* -0.83* -0.06 -0.37* -0.03
Note: * and ** significantly different at P = 0.5 and 0.01 respectively



a & o a o & o o
377@7537’7[/7?[’)@@)5“@3”’]@Zuzﬂﬂ NNINEYIFYLIN G TFATIRAT 777’] 6 AUUN 1 2560 20

LON&EITD19DI Accepted 27 April 2017

NINFIRINNINBAT. 2556. FOANIINAG AT . )
N R niawinamatwluizaniainile
WAz EIBaNNIN. NTTNTINNBAT :

B AOWL®. FIBNIVULAZNAWINITLNBAT
WATEWNTOL NTINNY,

[afl 1 NINITINIILNBAT NIZNII
NOBYN FUNBEIINE. 2559, UULaNUT INBATURZERNTOL NTUNWS,

QﬂNﬁﬂJ. ﬂ']ﬂ%“li’]ﬁ“ﬁvlﬁlu’] ATUSLNTAT

a o ¢ Griffing, B. 1956. Concept of general and
UANINYUIVUINBEOIFATTAT m;dmwed.

specific combining ability in relation to

et guIyad anid 1aigda Fud lum diallel crossing systems. Aust. J.
B3 MY LHpIRanU AINT Biol. Sci. 9: 463-493.

Qs e e Ar 3
LRINNILUGT W%ijﬂﬂ(ﬂ LNWABDAN LRSS
Mongkolporn O. and P.W.J. Taylor. 2011.

dyzuay ladhe. 2556, itnalulafinns
Capsicum. Wild Crop Relatives:
Genomic and Breeding Resources.

43-57.

Received 4 July 2016



