% o o a [ 1
M5UTUUFINUTNINLEATENING
Capsicum annuum x C. chinense

Hot Pepper Breeding Between

Capsicum annuum x C. chinense
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Abstract: Hot pepper breeding program to increase the capsaicinoids content for pharmaceutical and food
industry was carried out by crossing 3 varieties of Capsicum annuum [Jinda (JD), Maepong (BP) and Siam Hot
(SH)] with 2 varieties of C. chinense [French Habanero (FH) and Mexican Habanero (MH)]. The mating design
was a half-diallel (method 4 model 1). The crossing between these 2 species were successful with most of
varieties except for BP x FH. A Randomized Complete Block Design with 14 treatments and 3 replications was
employed for the progeny test in Khon Kaen Province during October 2005 - April 2006. Capsaicinoids content
of progeny was recorded between 2,473-19,846 ppm/g whereas those for the parents were in the range of
2,257-11,917 ppm/g and the heterosis (MP) value of capsaicinoids was -2.30 % to 73.96 %.
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2549 WLdNgNNANTLENNUENT capsaicinoids aEs¥dna 2,473-19,486 ppmig mmzﬁ'wmﬁmgmw 2,257-
11,917 ppm/g HANAMNALLMTHeNaWN (MP) 521379 -2.30 % 09 73.96 %

AdAny: Windn, Uiuilgeiug, uailaduess, anunills

" AATNTAIY ALUINEATANART WINANENA LR Q. I9wMnY 40002
v Department of Horticulture, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.
? mefrundaweneasfuasndaiilady AnsndTAans inRneNatTeuwiy 18U 40002
Z Department of Pharmaceutical Botany and Pharmacognosy, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon
Kaen 40002, Thailand.
213



AMTANTINEAT 23(3): 213-217 (2550)

AU

°o o a a L R

msmmmmwﬂuwmm@ capsaicin @44l uaNg
g v & A ' o & a =
nliaudaiuansilyarige Wugwinuasined
capsaicin 1s¥a1a4 2,000 - 3,000 ppm/g AAUNFNAN
capsaicin zgwn'u Habanero J1l3va1nd 13,000 -
20,000 ppm/g (Zewdie and Bosland, 2000) T
panlansadnng capsaicin LLaz oleoresins  oil Haz
12,000 F1d LazFaanIsiiNTay 15 - 20 % wszimean
Wudsemanfdoundanann capsaicin WAy
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oleoresins oil HMNNIAARS Uszunnu 50 % F898911AD
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aududngavlu
qy mmfmmmm
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1HWugWsn Capsicum annuum 3 g 1w
W3nauan (JD), wWanwulil (BP) waz wWinauuaen
(SH),
(FH) uay Mexican Habanero (MH) NNNTNANALLAS
aulddai 6 MununNTHENLLIL half-diallel (method
4 model 1) ANNABNNTUBY Griffing (1956) nAdaU
ANHANATNULNUNITNAABILL Y Randomized
Complete Block Design (RCBD) i1 3 41 | 8 20 AU
szeizlgn 60 x 80 luRALNAS Tudsdnrauuniy (7.0,
48-131.81.49) INLNANAR 4 A% nTAAs sy

C. chinense 2 Wutﬂﬁuﬁ French Habanero

capsaicinoids Tmﬂﬂi‘“’ﬂﬂﬁﬂﬁﬁmﬁlm Collins et al.
(1995) mmmﬂ?‘mmmw capsaicinoids mmﬁﬂﬂi
U89 ASTA (1985) mu Capsaicinoids (ppm) = [[‘Wu‘w
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+  (0.82)(WuRlANI M UD
dihydrocapsaicin)](mmLﬁu%’uﬂjm standard(ppm))

(1317m9284 acetonitrile (m))] / [(WuNLFNI N SUNA

TAnsWees capsaicin

484 capsaicin standard)({miinuerasRagna(g)],
Capsaicinoids / 15 = (13u1m2 Acetonitrile x 5814

capsaicinoids (mg))/1000] x Wndnuiasase  x
=[[(F,- MP)] /
AATTiAINean A el suns

RNUIUFUANUN, Heterosis % (MP)
MP] x 100

A@sziAINIegns Statistic Version 8.

NANISYIARDILAZIANTDL

AMNNNTRANTNLLL half-diallel
Favaim 10 ¢ usanansanandnalfifies o ¢ luges
BP X FH Taignunsonasdnald ewenenasinnnsuas
4 2 golgn enawdlunanainANanngn unuas
4321379 C. C.
ANNATNNTONENT N A NEN 65 % (M9AR, 2531 §14
Tne q@ian, 2546) atislsfimunisuanduseudne BP
0 FH - ananensi g Taensldiugi duasnuiden
(bridge material) 11 JD W5 SH luaneiugazniu
o lunnsugudulg

=
Ngnwuau

. =
annuum X chinense

zﬁ”ﬂwm:mmzﬂﬂmuﬁlﬁmm C. annuum X
C. annuum, C. annuum x C. chinense lay C.
chinense x C. chinense IﬁwaﬁﬁaLLmﬂ%\iMNm %‘\‘1 MH
x FH #fnadludwiemegnduligniduaduduns
(mwﬁ' 1B) 214l UNANIAINNNIN NS enzyme
Ccs ﬁm‘lmmmi‘m%\‘i capsurobin LAY capsanthin
Wluans@ung J genotype e (Y'y) wae enzyme Psy
1/1muﬂumim’]qmimmu‘lummmq carotene Mgl
a1sAWaed N genotype 1w (C2°c2) Thorup et al.
(2000) @%uwmmmm@@ﬂmmﬁN@‘Luw?ﬂ%ufagjﬁu
13110133 (pigment) uaziianIe genotype U84
Ccs uay Psyluy'c2’ WinuRas ke A LA Tug
28 MH x FH

fﬁﬁmum@mm:m?ﬁmmawud'}@uﬂmau‘ﬁ'tﬁm
AN C. annuum X C. chinense Y)NAWAUIU 2 Aan/

98 WazaNNRANATS 1-2 e (N 1A) wsinalude
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Capsicum annuum x C. chinense

Figure 1

Show A ; fruit set of JDxMH

B; progeny of MHxFH, C; pepper

plant infected by Choanephora cucurbitarum)

Wweniuargnlinfonriu dougnuan MH x FH Hnan
N 5 pensedausazRanaiies 2-3 nanii uaz
Tusiug FH azflpnugeuuene e Choanephora
cucurbitarum  Saflugningestsateniazaanuis
(n’ﬁN‘ﬁ' 10) daulugnuax C. annuum X C. chinense
linuernavesianil

ANANNLEANLG UNATRY C. annuum x
C. WArAuie J3u1nd capsaicin,

dihydrocapsaicin 1&g capsaicinoids Q\md%mﬁlﬂu

chinense

C. annuum @3uAU84 C. annuum x C. annuum WUIN
ANANIAARZRE TTNINAIANIAATDIANLN UGN
kY (ms’]\a‘ﬁ' 1) Zewdie and Bosland (2000) na1971
AN Laﬁﬂmaq%qiumﬂaﬂ?u’]mmi capsaicin
dihydrocapsaicin uaziTunnd total capsaicinoidsﬂaf{
NARINNITNANE1NTENIN C. annuum x C. chinense
arilfiannsuaaseanuULHaLIN (additive) WULTN
(dominance) WAZNI1TLAAIAANTINAY (interaction)
Wunanliananudauazisunnians capsaicinoids
109gNNANDE sz N auNvFa InAIARTLIWeTo U
ﬁﬁﬁzﬁmwﬁ&u dauludnmoug du y wudiaRanm
NAKARADFU NAKAALTIADAYN AU udamafy &
wualdunisudanseantduinaafuiudIua
capsaicinoids aﬂLf;umﬂmﬂmuwwmﬂuwﬂﬂNmm
m*ﬂm@nmuéfumm@LLm\uﬂum@mwﬂumﬂma‘
m‘ummmmu (mm\m 1) mThomas and Peter
(1988) @%mad’mw@@ﬂmﬂ’tumquﬂmmﬁﬁliﬁ
winzaNiunsesyduinreaeus (grunniige) J

kN
o § % - 2 Vo |
N@Wﬁiﬂ@ﬂm@ﬂﬂﬂqﬂ‘ﬂ'ﬂﬂu’]um@u@\?ﬂqu@LLN (1524
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WudﬁﬂdﬁmmfauﬁmﬁN@ﬁﬂﬁmqmnmumm%
g’uﬁﬁu

PNALATaNaLL (heterosis) TB9QNNAN
524974 C. annuum x C. chinense Wu31 JA1ANM
AuAuluAnyuzAe Heuiun capsaicinoids
nanARsiasy Auaudesiadiu gendn Aednszuing
nauazhisaniu (Mid Parent : MP) %4 Zewdie and
Bosland (2000) MMNNTNANE1NTZWING C. annuum X
C. chinense WUy Qﬂmu%ﬁ 1 (F1-hybrid) AN
capsaicin q\iﬂd’]fﬁi%ﬂﬁwmvﬁmmmm UAZTNLINNG
me@@ﬂmmﬁuummmu%\a additive  dominance
Ay additive x additive 42U dihydrocapsaicin Anng
AMNAANLLULU additive, dominance WAzl additive
x dominance WAz dominance x dominance #9116
SH FH  ifldndouang capsaicin

dihydrocapsaicin wileuiy SH Jdndaudi 2 : 1 us

1B X

FH Jdndau capsaicin : dihydrocapsaicin a1
Lﬁ‘ﬂamﬂﬂ?mmm? capsaicinoids ﬁgﬂ@%‘ﬁd%wﬂu
nmnauTNiuresiudes lunsruaunisdaunses
capsaicinoids uaziauang dihydrocapsaicin e
289N1INNNUVRSEUULIL additive x dominance WA
dominance x dominance ﬁﬁﬁuﬂ’mﬁlu%ummﬂ?mm
capsaicin TUAHANY8Y SH x FH Anfadumudadau
229131104 dihydrocapsaicin ludagdai 2:1 wlewiu
SH

ANANNEIA MH x FH HAnanapisumile
Wmm‘ﬁ'“ﬁz@m winiu 66.78 (laflAuansdaya) Suosa
and Maluf (2003)
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Table 1 Capsaicinoids content and yield components of progeny and parents.

Variety CAP DH CAPSD  Pungeny Yield/ Fresh Dry % Dry Node/ 50%
(ppm) (ppm) (ppm) (SHU) rai yield/ yield/ weight plant Flowering
(Kg) Plant Plant (DAP )
(@ (9)
FH 8,453* 2,476.6 10,486 157,287 20.54 527.20 59.37 11.59 6.27 67.67
MH 9,614 2,690.3 11,917 178,750 29.40 402.92 74.77 18.84 713 61.67
JD 1,492 949.4 2,461 36,918 10.16 44517 125.13 28.42 11.07 44.33
BP 1,389 861.9 2,257 33,849 7.47 398.53 100.29 25.00 9.40 53.33
SH 2,110 1,284.0 3,414 51,204 12.89 419.85 114.41 27.29 11.73 50.33
MH x FH 16,034 3,993.7 19,486 292,289 57.19 686.17 88.93 12.90 9.03 42.67
JD x FH 6,849 2,413.0 9,040 135,597 1543  318.55 51.72 16.86 10.80 51.67
JD x MH 8,119 3,149.0 11,008 165,127 20.52  428.52 78.85 18.58 10.47 37.33
BP x MH 6,675 2,639.5 9,154 137,305 28.43 516.69 92.82 18.22 11.03 33.67
BP x JD 1,430 1,020.4 2,473 37,092 8.05 349.52 98.62 28.28 11.13 32.00
SH x FH 4,446 2,327.9 6,790 101,849 17.34  440.16 77.38 17.69 13.27 36.00
SH x MH 8,300 3,053.1 11,092 166,376 31.89 456.42 87.12 19.45 13.00 34.00
SH x JD 1,836 858.9 2,719 40,783 8.92 337.18 99.45 29.81 11.33 35.67
SH x BP 1,688 938.1 2,645 39,669 8.95 386.78 102.53 27.03 11.00 30.33
F-test x x *x % _ % x x x x
LSD 4,905.5 729.61 5,014.5 75,217 - 309.45 52.88 4.68 2.82 8.03
cv (%) 38.59 15.71 29.49 29.49 Non 31.23 26.07 9.61 11.88 8.11
CAP; capsaicin, DH; dihydrocapsaicin, CAPSD; total capsaicinoids, DAP; day after planting
** Mean separation within column by Least significant difference (LSD), . 0.01.  non; not test mean
Table 2 Heterosis value (MP) of progeny (%).
Progeny MHxFH JDxFH JDxMH BPxMH BPxJD SHxFH SHxMH SHxJD SHxBP
Capsaicin 77.49 37.74 46.21 21.33 -0.73 -15.82 41.59 1.94 -3.52
Dihydrocapsaicin 54.59 40.86 73.04 48.61 12.67 23.80 53.64 -23.09 -12.57
Capsaicinoids 73.96 39.65 53.12 29.17 4.83 -2.30 44.70 -7.44 -6.72
Fresh yield/plant 47.54 -34.48 1.06 28.94 -17.15 -7.05 10.95 -22.04 -5.48
Dry yield/plant 32.59 -43.93 -21.11 6.04 -12.50 -10.94 -7.90 -16.97 -4.49
Wanulia C.  chinense Wudnsuansaantastiwly '&‘a:ﬂ
wunldiflunauan dowludneuzaes uvdnuiuas
SIErVatal! capsaicin Lﬂuﬂ’]ﬁ‘LL@ﬂﬁﬂ’ﬂﬂLLUUﬂiNVL@J@N‘LIﬂi‘ﬂI mimu%mwdw C. annuum 15304

A1 heterosis 171'5m%wﬂummmnmﬁju%’w@'mmﬂu
(epistasis) WAz Zewdie et al. (2001) $iNNTANE
heterosis JUW3n C. pubescens WU3N W@Lu\i'ﬁlﬁ‘ﬁl@m
TWldFnuaniiafige udlunenguiuneudiilla
ﬂﬁulﬁ@uﬂmu'ﬁ'ﬁLL@zﬁﬂd’]W@Lmum fadlunisuans

panuuutndNg (epistasis)  wazliiA1 heterosis 44

C. chinense gnunsnuandwld eniiueaes BP x FH
NNFUANT1NTENING C. chinense x C. chinense (FH x
MH) Wirnanuidngefign gendamauazisl ferpa
Ainuteneusiduuan nnsudandinsenang
C. annuum X C. chinense HAIANIAAGINTY

1
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C. annuum Muusinngusideansn FH uaz MH 7
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Huwe Apaiisusespaidalidniade 49n91
AadtTaauazN Bnuiu SH x FH 7ilsfAuaniites
ALAEN AR dihydrocapsaicin - N1sNaNdNTZIGNg
C. annuum X C. annuum gnialiA1ANdnes
szwinaenazial wsidnasRsudAduan afbdl
nadnmlussaseld padumsdmdenyidnidaan
qnua F2 Adpadeagainan g lumensadusely
efnmnAmenauuazmetneiufinausuanado
Tnenamiz MH x FH fidAnannandngenniimunmus
dnfviuninidauazldifulszainslunisdfutlys
WUgnsn

neRAnssNUsznA

mu’iﬁaﬁ%%nuqmmgmmm’qm?umiﬁq
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