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Abstract
Peppers (Capsicum spp.) are an economically important crop of many countries including Thailand.
In recent year, C. chinense Jacq. and C. frutescens L. being utilized for a wide range of industries. Currently
there are no hybrid seed because of no inbred male sterile line available. This study aims to introgress
male sterile gene (msms) from C. annuum L. into C. frutescens L. by using C. chinense Jacq. as bridge

species. Three cultivated species were used in the study. Five possible combination of crosses among
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parents of C. annuum L x C. chinense Jacg. were produced. In F, population, the segregation ratio between
sterile: fertile was 1:3. The sterile plants of each cross were crossed to fertile plants from both C. chinense
Jacq. and C frutescens L. and backcrossing method was used up to BC,F, seeds. The crosses between male
sterile and fertile plants in each BC,F, population were produced and genes controlling male sterility were
evaluated. The results showed that F149-4 and F150-5 carried MSMS genes as a restorer lines and F149-5,

F150-2 and F150-4 carried MSms genes as a maintainer lines.
Keywords: C. chinense Jacg., C. frutescensl., Male Sterility, Interspecific Hybridization, Pepper Breeding
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w3n a1unLuls (Habanero) yalalaifie (Bhut Jolokia) n3dunn lugnng amedidsu (Trinidad Moruga Scorpion)
faudaiad ofous 500,000-2,000,000 Scoville heat units (SHU) (Bosland and Baral, 2007; Bosland et al.,
2012; Purkayastha et al., 2012) #aqUunuinniniug iwwas 1dnd (Pepper X) #anuiin §3 3,180,000 SHU
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Na - s 2 ¢ d' Naa [ T oaa
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HanIdeTildaenmdaatunsfinuives Kannangara et al. (2017) fivihnswaudrawiinszaring € annuum L.
x C. chinense Jacq, WuauAnUn@iiind undaniswea (Post-zygotic barriers) 19U fugeuvi i ulaaidia
ladviminn gruaniieuseuue wisazosunaslsiimun sntuiudndad 2 (F2) vesgnua e 5 aeritusuiugn
WU F147 uae F147 wialisen @ F145, F149 uay F150 s1unuduiisenuazanansavamiduduldviamme
7, 35 waw 25 fumuaiy ndsntuwihmsUsadudnvarnmsduniu (dadsavesunas) luanmudas wud
F145, F149 uay F150 fsruiuduiildadaazesanas s1uu 2, 6 uay 4 du (§m7 1:3 Sterile: Fertile) mugnsiu
thaenvesfuit L umfuluud agd unmsiaaeunisadsazesnnasluiesujiRn1sdnadslaensdaude 19%
ovdlnansiiu 2 ads (wiagadainaiu 7 $u) wudh seanuanewus (F145-0, F149-33 waw F150-17) lalwunisadng
avosunasiund Mntuduiduniuiiunsdndenlidudumlumssauduiuduitadsazeonnasunfivemin
C. chinense Jacq. ay C. frutescens L. lé’qﬂmamé’usﬁ"aﬁ 1 (BC1F1) Vavum 7 G P fuienaz
widaUszidiummnduazinuniveasdalasgaindnuasneuennuin winnnauaniinanduiliduniy F149-33
(C. annuum x C. chinense Jaca.) wasuiu w3n P784-3(1) (C. frutescens L.) P82-4(2) (C. frutescens L.) wag P731-4(1)
(C. frutescens L) wénfidnwnzAnundlasdgamnasinarsudalasgnand tAnainaiewugwe P731-4(1)

5y

(C. frutescens L.) fidnwasAnun@igean (nmdl 3 n., v. uay a.) lnegadinsanaraudadinuinainnisldwamn

s

YaerugeU (Embryo abortion) lusyegusnyeanisiann %ammqwmﬁLﬁm%umnﬁaﬂﬁuasgﬁvﬂ’uqﬂiimmmaﬂ’uq
Wounliithunld (Manzur et al, 2015) GG nanTAnnEu I uny F149-33 (C. annuum L. x C. chinense Jacq.)
nauu P834-5 (C. chinense Jacq,) windaulvg vefidnvazund (nndl 34.) lngdnuagaana1Inulug nuay
fAnanduiidunsiu F150-17 (C. annuum L. x C. chinense Jacq.) waufu win P784-3(1) (C. frutescens L.)
19 -P82-2 (C. frutescens L.) wag P834-3 (C. chinense Jacq.) uriu (ilduansdaya) souninuéa BCIF1 unugn
vinswanA el endnuda BCIF2 wagyhmsnaunduiuaneus Suidn (BC2F1) 74 C. chinense Jacq. wae
C. frutescens L. \iteflusldnunzymsiugnasulumsansiussu Inewmdeluda BC1F2 vasansiius F149 naundy
lUm C frutescens L. d@au F150 waunaulunn C. chinense Jacq, IusumsLamﬁ’uﬁﬂmimaﬂumgﬁﬁ'm (Sibling)
Tusu BC1F2 16 8 Anay Usznouseduuaiidunsy F149-6 naudududidazesunas F149-4, F149-5 uay
F149-13 daudunifidumsiuiug F150-3 uay F150-9 nanduduiiflazoosnas F150-2, F150-4 uag F150-5,
F150-8, F150-11 anudidu Ugnuazsausdiedludu BC2F1 Iélwdn BC2F2 daunanisuszifiuiugnssuiiaugy
Fnvnediuntuvosgnuasluny o (Sibling wudndu F149-4, F150-5 fiugnssunduaeiugiluy
auduniiy (Restorer line, MSMS) fiu F149-5, F150-2 wag F150-4 fwugnssuduaneiugsnwianudumiu

]

(Maintainer line, MSms) dausiu F149-13, F150-8 uag F150-11 Aaiiadiosanlununmuselsauazusias
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no  SWa AZDDUNES 574 % A19NUS Species

a

F1I §¥9a  Lifidia AUIn wl o deudul  anenugne

1 F145 437 1895 2332 18.74 18-G09-1  18-P68-1  C.annuum L. C. chinense Jacq.
F147 NA NA NA NA 18-G09-2  18-P74-2  C.annuum L. C. chinense Jaca.
F148 509 2189 2698 18.87 18-G13-1  18-P74-1  C.annuum L. C. chinense Jaca.
F149 133 507 640 20.78 18-G09-1  18-F64-2  C.annuum L. C. chinense Jaca.
F150 NA NA NA NA 18-G13-1  18-P74-2  C.annuum L. C. chinense Jaca.
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no W AZRAUNES 39U % A189WUG Species
FI f93n  Lifid3a AUTTIN wad o dewugul  anenudwe
GREITI R IGEATEY
1 P64 653 68 721 90.57 C. chinense Jacq.
2 P68 1156 133 1289 89.68 C. chinense Jacq.
3 P74 433 a7 480 90.21 C. chinense Jacq.
4 G09 211 17 228 92.54 C.annuum L.
5 GI13 311 24 335 92.84 C.annuum L.

v

NA=lsifidoya

F149-33 x P731-4(1) F149-33 x P834-5

A 3 MaUSeulsussnndnvazaniu BC,F, fiunfuazdaiinaund
(@dnwazAnUnfuaziqaiiude) MiAningneaeauseming
A. (C. annuum L. x C. chinense Jacq.) x C. frutescens L.
9. (C. annuum L. x C. chinense Jacq.) x C. frutescens L.
A. (C. annuum L. x C. chinense Jacq.) x C. frutescens L.

4. (C. annuum L. x C. chinense Jacq.) x C. chinense Jaca.

afuTeuaasUNan1IINY

HAYDINIANYIENwEYRIB U (Gene analysis) lugnauiiinanniswanlunyiideanudn Wug F149-4,
F150-5 anunsawaunluiduiugiuanudundu (Restorer line, MSMS) d3u F149-5, F150-2 uag F150-¢ 713l
wugnssuduiug Snwiaaduniu (Maintainer line, MSms) lngaunsag 188y msms 910 C annuum L. 1414

3

C. frutescens L. Wnenslainin C. chinense Jacq. Wuagmulddisa lnwanemiug F149-6 (msms) x F149-5 (MSms)
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fidnuwauzaenin C frutescens L. wandndfamuindnuazvsaudnlugu BC2F2 vosaeugiinaniinishaudns

o o

flgamfdnanas (lalduanstoya) iesnlujunaunduassiiaes (BC2) Awazlasuiugnssuainiugsu
(Recurrent parent) 1nAUudalugnsitng fueg1eunAvedlasiuleylugnsuuagad duiug (Stephens, 1998)
71 F150-3 (msms) x F150-2 (MSms) wag F150-3 (msms) x F150-4 (MSms) fla nwauzuasnsn C. chinense Jaca. A4y

v Y &

Wugnsanuaeiugausalviduumasiugnssulunmsiannaneiudidduniuiuy genic male sterility: GMS

U

lunin C. frutescens L. Wag C. chinense Jacq. a1eiugene o uazldlunswdngnuaulueunan
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VOVDUANANLINBATANENT UN1IN1aEQUasT1ws1 drinnuimuivemanstasinaluladuiand waz

¥
v a

neudwdia aan Fad elns Alvinsaduayusudszanalunisviiideasal

LONE1581989

Bray, M. (2023, April 5). The Hottest Peppers in The World. https.//www.pepperscale.com/hottest-peppers/

Bosland, P. W. and Baral, J. B. (2007). ‘Bhut Jolokia’ The world’s hottest known Chile pepper is a putative
naturally occurring interspecific hybrid. HortScience, 42(2), 222-224.

Bosland, P. W., Coon, D. and Reeves, G. (2012). ‘Trinidad Moruga Scorpion’ pepper is the world’s hottest
measured Chile pepper at more than two million Scoville heat units. HortTechnology, 22(4), 534-538.

De Barro, P. J., Hidayat, S. H., Frohlich, D., Subandiyah, S. and Ueda, S. (2008). A virus and its vector, pepper yellow
leaf curl virus and Bemisia Tabaci, two new invaders of Indonesia. Biological Invasion, 10, 411-433.

Fonseca, R. M., Lopes, R., Barros, W. S., Lopes, M. T. G. and Ferreira, F. M. (2008). Morphologic
characterization and genetic diversity of Capsicum chinense Jacq. Accessions along the upper
RioNegro-Amazonas. Crop Breeding and Applied Biotechnology, 8, 187-194.

Garcia-Neria, M. A. and Rivera-Bustamante, R. F. (2011). Characterization of Geminivirus resistance in an
accession of Capsicum chinense Jacqg. Molecular Plant-Microbe Interactions, 24(2), 172-182.

Garg, R., Kumar, S., Kumar, R., Loganathan, M., Saha, S., Kumar, S., Rai, A. B. and Roy, B. K. (2013). Novel
source of resistance and differential reactions on chilli fruit infected by Colletotrichum capsici.
Australasian Plant Pathology, 42, 227-233.

Greenleaf, W. H. (1986). Pepper breeding. In M. J. Basset (ed.), Breeding vegetable crops (pp 67-134). AV,
Connecticut.

Kannangara, K. N., De Costa, D., Pushpakumara, D. K. N. G. and Wickramasinghe, I. P. (2017). Tri-species bridge
crosses (C. annuum L. x C. chinense Jacq.) x (C. chinense Jacq. x C. frutescens L.) as an alternative
approach for introgression of Cucumber Mosaic Virus (CMV) and Chilli Veinal Mosaic Virus (CYMV)

resistance from C. frutescens L. into C. annuum L. Tropical Agricultural Research, 28(4), 472-489.

Poster Presentation]|7



i

@ U Bu N15U58903YINITIEAVYNA UBUAY AN 17

Ubon Ratchathani University

Research and Innovation in a Changing World

Manzur, J. P., Fita, A, Prohens, J.and Rodriguez-Burruezo, A. (2015). Successful wide hybridizationand
introgression breeding in a diverse set of common peppers (Capsicum annuum) using different
cultivated aji (C. baccatum) accessions as Donor parents. PLoS ONE ,10(12), e0144142.
doi:10.1371/journal.pone.0144142.

Martins, K. C., Pereira, T. N. S., Souza, S. A. M., Rodrigues, R. and Amaral, A. T. (2015). Crossability and
evaluation of incompatibility barriers in crosses between Capsicum species. Crop Breeding and
Applied Biotechnology, 15, 139-145.

Moreira, N. F., Pereira, T. N. S. and Martins, K. C. (2017). Meiotic analysis of interspecific hybrids between
Capsicum frutescens and Capsicum chinense. Crop Breeding and Applied Biotechnology, 17(2).
http://dx.doi.org/10.1590/1984-70332017v17n2n23

Moses, M. and Umaharan, P. (2012). Genetic structure and phylogenetic relationships of Capsicum chinense.
The Journal of the American Society for Horticultural Science, 137, 250-262.

Pickersgill, B. (1997). Genetic resources and breeding of Capsicum spp. Euphytica, 96, 129-133.

Purkayastha, J., Alam, S. |., Gogoi, H. K., Singh, L. and Veer, V. (2012). Molecular characterization of '‘BhutJolokia'
the hottest chilli. Journal of Biosciences, 37(4), 757-768.

Stephens, L. C. (1998). Pollen fertility among BC2 offspring of impatiens interspecific hybrids of New Guinea
and Indonesian ancestry. Euphytica, 103, 219-222.

Walsh, B. M. and Hoot, S. B. (2001). Phylogenetic relationships of Capsicum (Solanaceae) using DNA
sequences from two noncoding regions: the chloroplast atpB-rbclL spacer region and nuclear waxy

introns. International Journal of Plant Sciences, 162(6), 1409-1418.

8|Poster Presentation



