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Capsicum frutescens L. las Capsicum chinense Jacq.

Combining ability for high pungency in chilli pepper between
Capsicum frutescens L. and Capsicum chinense Jacq.
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ABSTRACT: To improve chilli pepper variety for high capsaicinoids yield, the information of combining abilities
for high capsaicinoids and fruit yield among the parents are necessary. In generally, Capsicum frutescens L. and
C. chinense Jacq. are well recognized as the high pungency pepper species, among cultivated pepper, whereas
C. annuaum L. is the common cultivated species with low pungency. Therefore, the objective of this study was to
identify the good parental lines, and produce the good hybrids with high capsaicinoids yield.Chilli pepper varieties
of C. frutescens L. (three varieties) and C. chinense Jacq. (four varieties) were crossed by half diallel matting
design, and produced 21 F hybrids. All hybrids were evaluated in a randomized complete block design with three
replications, and twenty plants per replication, during rainy season (April —October, 2013) at the experimental field,
Faculty of Agriculture, Khon Kaen University. The results showed that general combining ability (GCA) effects of
the inbred lines were significant for almost of the traits studied, except for fruit weight. However, specific combining
ability (SCA) effects of the hybrids were significant for all of the characteristics studied. BJ parent line showed the
highest mean and GCA values for capsaicinoids and fruit yield. For HB/BJ hybrid gave the high values in SCA and
heterosis percentage for capsaicinoids and dry fruit yield. In addition, this hybrid also gave the high actual values
for capsaicinoids, fruit yield and other good agronomic traits.

Keywords: capsaicinoids, general combining ability, specific combining ability, heterosis
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Table 1 Characteristics of seven hot pepper varieties used in this experiment

pungency
No. KKU code Name/pedigree Characteristics Species Source
(SHU)
1 KKU-P11178 Bhut jolokia (BJ) Me ium fruit and elongate shape C.chinense 1,000,000 India
2 KKU-P13004 Dae yang (DY) Medium fruit and elongate shape C.chinense 145,000 KKU
3 KKU-P23020 Habanero (HB) Small fruit and elongate shape C.chinense 300,000 AVRDC
4 KKU-P11176 Pric Som (PS) Small fruit and elongate shape C.chinense 130,000 KKU

5 KKU-P11174 Keenoo Amphawa (KA)

6 KKU-P11174 Keenoo Horm kaow (KH)

7 KKU-P11173 Keenoo Rachatburi (KR)

Small fruit and elongate shape

Small fruit and elongate shape

Small fruit and elongate shape

C. frutescens 100,000 KKU

C. frutescens 90,000 KKU

C. frutescens 110,000 KKU

Table 2 Analysis of variances for combining ability in 7/7 half dialle in chilli pepper

Means square

Source of daf Fresh fruits Dry fruits Average
variation capsaicinoids yield yield fruits Fruits
(SHU) (g/plant) (g/plant) weight (g) number/plant
GCA 6 119,727,024,698 ** 2,256,693 ** 94,457 ** 50" 1,554,091 **
SCA 20 5,528,754,670 ** 216,543 ** 4,602 ** 3 110,351 **
Error 54 2,789,038,961,520 85,008,212 3,274,523 831 45,698,804

ns, *,**= non-significant and significant at 0.5 and 0.01 probability levels, respectively.
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Table 3 Means and general combining ability (GCA) effect capsaicinoids for fruits yield components and some
Characteristics of 7 parent during rain yseason ( April - October 2013)

Capsaicinoids (SHU)

Fresh Fruits yield (g/plant)

Dry fruits yield (g/plant)

No cross GCA Mean GCA Mean GCA

1 BJ  711651.30° 308,901.32 54341 " 378.12 84.31° 2138 ™
2 DY 114,924 62 ko -12,646.27 " 30000 " 12471 ™ 36 .12° 2585 "°
3 HB  273949.36 "° 117,69829 ™ 52851" 2561 ™ 3850 ° -66.48
4 PS  119328.15" -13,658.03 " 71532 238.29 330.12° 9363
5 KA 10768132 2478528 " 415841 "° 28997 T 286.14" 96.28
6 KH 8334337" -31,62246 " 71939 15841 ™ 2q471" 7227 °
7 KR 147,230 .12i'j 2,258.71 ne 468.00 7492 ™ 13542' 38.98 "

ns, *,**= non-significant and significant at 0.5 and 0.01 probability levels, respectively.

1ybrids of BJ=Bhut jolokia , DY =Daeyang, HB=Habanelo, PS=Pick som, KA=Keenoo Amphawa,KH=Keenoo Horm, KR= Keenoo Rachatburi

Means in a column followed by the same letter are not statistically different at 5 % level according to Duncan’s new multple range test

Table 4 Hybrid means and specific combining ability (SCA) and high-parent heterosis (H) effect capsaicinoids for fruits yield
components and some Characteristics of 21 F, hybirds during rainy season (April - October 2013)

Capsaicinoids (SHU)

Fresh fruits yield (g/plant)

Dry fruits yield (g/plant)

No cross

Mean SCA H (%) Mean SCA H (%) Mean SCA H (%)
1 DY/BJ 21,187140""e -264,754.08 T 8436 1,108209 -141.00 ™ 246.31 237.80 ef 46.83 561.17
2 HB/BJ 37920512° 22776464 3842 222353° 87432 32055 330.31° 15711~ 75632
3 HB/DY 194497.00°" -9092528 29.00 45280 " 39269  -14.33 10012 " 3.06 15963
4 PS/BJ 1799704 "" 29564340 5082 127921°° 33345 7880 237.10°° 7339 7 -1.26
5 PS/DY g546145"°  -6860462 = -2838 97005 -139.35 "™ 3563 230417 -32.82 -4.03
6 PS/HB 22884320 °  -55,566.84 9178 11930 9 -1539 ™ 66.82 18012 -42.54 -25.01
7 KA/BJ 21000221%" 25448383~ 9502 156251°  -101.43 3489 23660 °°  -76.51 17.27
8 KA/DY 11560023°" 2733861 ™ 735  gpos9 " 36060  -3090 15713 -108.79 ~  -45.07
9 KA/HB 15813531 " -117,147.80 ° 4500  10005° -1160.15 ~ -9137 21989 20335~ 9235
10 KA/PS 13404033 ¢ -7.886.36 ™ 2448 q134221°  -18245 1582  og7.91° 118477 657
11 KH/BJ 19198572 ©9 -265763.87 ~ 130.35 147551° 57.32 " 10506 23640 °° -52.65 10.11
12 KH/DY 13821209 2761979 ™ 9656 132642°° 296.34 " 84.32 286.82 ° 44.90 33.55
13 KH/PS 182,146.13°" -84,399.97 11855 4846 -480.86 ~ -995 12120 " -80.00 -43.54
14 KH/PS g6,08232"" -39,107.10 ™ 1529  4028645°° -10649 " 7878 05071 ° -11065 = 1675
15 KH/KA ggoo756™°  -3583464 ™ 586 896.49 ' 54782 2461 28004 ° -83.96 3042
16 KR/BJ 203.434.00 °" -40353547 " 3847  1550.30° 201.97 23133 o461 °°  96.21 80.78
17 KR/DY 98,195_81"p 5587019 ~ -33.30 906'71i -202.71 93.78 174.901'i -88.29 28.27
18 KR/HB 26562331°  -3470400 ™ 8041 100605 "  -3948 " 11493 4351 ™* -440 " 1992
19 KR/PS 118327 23 "™ -1686198 ™ -1963 118120 -211.71 152.36  280.56 ° -80.86 105.66
20 KR/KA g516424°°  -7267952 ~ -4216 14221 ¢' 11884 "™ 16541 30549 ° 729 7 13714
21 KR/KH 103623.05 " -4748285 ™ 2962 gg3g” 34527 " 8890  179.90" 12679~ 3191

ns, *,**= non-significant and significant at 0.5 and 0.01 probability levels, respectively tively.

Hybrids of BJ=Bhut jolokia , DY =Dae yang, HB=Habanelo, PS=Pick som, KA=Keenoo Amphawa, KH=Keenoo Horm kaow,KR= Keenoo Rachatburi

Means in a column followed by the same letter are not statistically different at 5 % level according to Duncan’s new multple range test
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